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Preface 

Governmenta l sponsorship of social research on a large scale is a re-
cent phenomenon . In the 1950s the Nat ional Science Foundat ion gradu-
ally expanded its manda te beyond the physical and biological sciences to 
include port ions of the social sc iences . Populat ion research was early 
identified as a scientific topic of great interest . T o guide formulation of 
policy and program, the foundation commissioned an inventory and 
appraisal of the state of the discipline. Philip M. Hause r and Otis Dudley 
Duncan edited the repor t of that inventory , The Study of Population (Chi-
cago: Univers i ty of Chicago Press , 1959). As graduate s tudents , Taeuber 
studied with both Hause r and Duncan , and Bumpass and Sweet studied 
with Duncan . When the Center for Populat ion Research expressed an 
interest in devoting one of its annual conferences to behavioral science as-
pects of demography , our first thoughts were of ways to upda te The Study 
of Population. W e quickly realized that such an endeavor was beyond the 
t ime and resources available to u s . The 1975 conference, held at the Uni-
versity of Wiscons in—Madison , June 15-16 , was the first devoted to so-
cial and behavioral research . As conference organizers , we sought to indi-
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xiv Preface 

cate to a scientific audience something of the nature of current research in 
social demography. 

In a short conference (IV2 days) there could be no serious a t tempt to 
provide comprehens ive coverage of all types of social science research on 
populat ion. We chose instead to focus on selected topics . In addit ion to 
the plenary session, which assessed some emerging issues in demographic 
analysis and research , three substant ive sessions were held, each with 
three research papers and an overview paper . All papers from the sub-
stantive sessions and two papers from the plenary session are included 
(the author of a third plenary paper chose not to offer it for publication in 
this volume) . In an effort to assist in the transition from conference pres-
entation to publishable chapter each author was given time for revision, 
and we took an active role in making editorial suggestions. Several papers 
were completely rewri t ten, in some cases with substantial change in con-
tent . In one ins tance (Fea therman and Hause r ) , a composi te of material 
presented at the conference and subsequent work is included. In another 
instance (Singer and Spilerman), the chapter included in this volume is 
completely different from the paper summarized orally at the conference. 

The first 4 chapters ( three research papers p receded by an overview) 
pertain to fertility, the second 4 pertain to spatial distr ibution, and the 
third set of chapters per ta ins to social mobili ty. Mortali ty, migrat ion, and 
many other topics on which social scientists are conducting demographic 
research are entirely omit ted, and , although demography is at least as 
much a set of analytic tools as a substant ive discipline, only 1 chapte r 
among these 12 is primarily methodological . Thus , the book focuses on 
selected topics at the cost of a b roader sampling of subject mat te r and an-
alytic style. 

Federal agencies do have a t endency , even in their programs of suppor t 
for basic research , to focus on current national policy issues . There is a 
persis tent danger that the definitions of issues and of needed research will 
become very narrow and topical. The combinat ion of reproduct ive biol-
ogy with demography in a single Center for Populat ion Research , under 
the umbrella of the Nat ional Inst i tutes of Heal th , poses a particularly per-
sistent tendency to identify populat ion policy with the regulation of fertil-
ity through contracept ive intervention. Our choice of topics and chapters 
represents a deliberate effort to demons t ra te that many other issues of 
profound national policy interest require s tudy with high-quality social 
science research and illumination with a demographic perspect ive . The 
chapters on fertility, for example , demonst ra te the virtue of sophist icated 
t rend analysis , explore the sociological meaning of age, and delineate the 
complex socia l -psychological processes by which couples make deci-
sions regarding their reproduct ive behavior . 

The chapters on spatial aspects of populat ion include a repor t on the 
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remarkable "nonmet ropo l i t an t u r n a r o u n d " ; this chapter is another ex-
ample of the improved unders tanding that flows from careful t rend analy-
sis. Also included is a systematic review of the evidence on possible 
pathological consequences of excessively high or low populat ion densi ty , 
and an intricate analysis of certain aspects of the spatial organization of 
metropoli tan activities. The redistribution of populat ion is the goal of 
some national policies and one result of many other policies. N o n e of 
these chapters is intended directly as policy analysis , but each augments 
unders tanding of basic structural change in Amer ican society. 

One of the notewor thy contr ibutions of the 1959 Hause r and Duncan 
appraisal , The Study of Population, was a definition of demography that 
gave a legitimate place to the s tudy of social mobility: " D e m o g r a p h y is 
the study of the size, territorial distr ibution, and composi t ion of popula-
tion, changes therein, and the componen t s of such changes , which may 
be identified as natali ty, mortal i ty , territorial movement , and social mo-
bility (change of status) [p. 3 1 ] . " The study of social mobility is by n o 
means an exclusive domain of demographers , bu t social demographers 
have important contr ibut ions to make . One social mobility chapter in-
cluded here addresses one of the fundamental political issues of our 
t ime, the changing racial stratification. One chapter seeks to character ize 
many types of social change in te rms of their impact on successive gen-
erations of people . The third chapter , taking cognizance of the reliance 
that many studies of social mobility place on repeated (longitudinal) pop-
ulation su rveys , raises some methodological issues that should affect 
not only the way future scholars analyze such data , bu t also the way 
such data sys tems are designed and implemented. 

In the years since publication of The Study of Population there has 
been a veri table revolution in the quanti ty and character of demographic 
data . The compute r has expanded enormously the capabilities for produc-
tion of data and the techniques for analysis of da ta . There has been a sev-
eralfold increase in the number of populat ion researchers and in the quan-
tity of scholarly demographic research that is published each year . Design 
of a strategy for organization and funding of demographic research is less 
dependent now on an inventory and appraisal of the status of demography 
as sc ience, and more dependent on an assessment of what holds promise 
for the future. The topics , the analytic me thods , and the da ta bases 
common today differ from those of the 1950s, and there is every reason to 
expect continual change in demographic research . In the plenary session, 
two young demographers , accomplished at both scholarly writing and re-
search administrat ion, were asked to consider not the " w h e n c e " of de-
mography but the " w h i t h e r . " These two chapters challenge all those con-
cerned with social demography and part icularly, we hope , the sponsors of 
this vo lume, to contemplate the future of research in social demography. 



1 
Some Problems of 
Fertility Research 

NORMAN B. RYDER 

Survey research on fertility began nearly four decades ago with the for-
midable Indianapolis Study. Although by n o w we have learned a great 
deal , our grasp of the subject remains tenta t ive and uncer ta in . The pur-
pose of this chapter is to identify some difficulties of measuremen t and 
conceptualizat ion that call for resolution in our future work on fertility. 
These reflections on the state of the art have been prompted by participa-
tion in the planning of the World Fertility Survey and the 1975 National 
Fertility Study. The account begins with a discussion of the dependent 
variable , partly as a mat ter of convenience of presenta t ion, bu t partly 
from the conviction that we must learn h o w to make accura te and mean-
ingful measurements of variat ions in reproduct ive behavior before begin-
ning the search for explanat ions of those variat ions. 

Behavioral Data 

The elementary information that represents the raw materials for defin-
ing our dependent variable comprises the following: the r e sponden t ' s 
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4 Norman B. Ryder 

bir thdate ; the number and dates of her fertile pregnancies; and the date 
the information is obtained. No te first tha t we have two ra ther different 
kinds of definition of the universe about which we are at tempting to make 
inferences. If the da ta source is a system of vital registration for a popula-
t ion, then, like all popula t ions , it exper iences continual metabol ism, that 
is , flows of individuals into and out of the sys tem. If, on the o ther hand, 
the data source is a set of re trospect ive histories furnished by the survi-
vors of the respect ive cohor ts included in the sampling frame, we have 
succeeded in suppressing the effects of that metabol ism, but only at the 
cost of introducing selectivity; characterist ics associated with survival are 
unlikely to be randomly related to reproduct ion. F o r populat ions like that 
of the United Sta tes , such a considerat ion is fortuitously of little empirical 
significance, but it may be quite important in some of the countr ies cov-
ered by the World Fertil i ty Survey, where selectivity at tr ibutable to both 
mortali ty and migration may be substantial over the course of the repro-
duct ive life cyle. 

A second problem concerns the accuracy of the raw data . In terms of 
contribution to the unders tanding of international differences in fertility, 
it is probably the case that the data with the largest potential yield come 
from those populat ions that have the highest proport ions illiterate and in-
numera te . In designing the World Fertility Survey quest ionnaire , we were 
highly sensitive to the fact that underrepor t ing of the number of fertile 
pregnancies is commonplace and substantial . We a t tempted to cover 
some of the exigencies believed to p roduce such underrepor t ing by em-
ploying a bat tery of quest ions that asked separately about categories of 
birth by gender , by survival , and by res idence . The problem is not simply 
one of ignorance or faulty memory , but also one of differing sociocultural 
definitions of the si tuation. As a simple generalization, international 
t rends and differentials in fertility will reflect not only the reality that is 
the object of the exerc ise , but also the sophistication of r e sponden t s , the 
extent of cor respondence of their definitions with ours , and the quality of 
effort put into the collection process . 

If we make the assumpt ion that the da ta are sufficiently complete to 
warrant analysis , the next question concerns the optimal approach to 
their summarizat ion. Measurement p rocedures to this end have been de-
veloped primarily from experience with official registration and enumera-
tion statistics. The recommended strategy is to calculate fertility rates 
(ratios of number of occurrences to number of person-years of exposure 
to risk of those occurrences) to as high a level of specificity as the data 
base allows. This yields a surface of rates for the entire range of exposure , 
sliced in various ways . Indices of the quanti ty or t ime pat tern of fertility 
then may be developed using real or synthet ic cohort const ruct ions . This 
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approach has served us well , even though it typically provides only a slim 
ecological clue to explanat ion. 

What is unresolved is the conundrum of h o w to compare cumulated 
values for differentially incomplete reproduct ive histories. Changes in the 
quanti ty and t empo of reproduct ion are interpenetrat ing in such records ; 
indeed there is , while a cohor t is in reproduct ive transit , a kind of artifici-
ality to the distinction be tween quanti ty and t empo . The cus tomary way 
this difficulty is met is by truncating the longer of the two histories being 
compared down to the length of the shorter record; however , the resultant 
compar ison of difference in quantity is satisfactory only if the t ime distri-
but ions are the same, and the resultant compar ison of difference in tempo 
is satisfactory only if the quanti ty is the same . Although this has been a 
bit ter pill for demographers to swallow, we are now beginning to realize 
that no defensible asser t ion can be made about either the current level or 
the current t ime pa t te rn of fertility. The s ta tements we are seduced into 
making on these mat ters from time to t ime imply models and projections 
as well as evidence, and models and project ions are very much mat ters of 
tas te and judgment . 

Because measurements of the level of fertility and, a fortiori, of 
changes in the level require joint considerat ion of the t ime pa t te rn of 
b i r ths , we need to pay due attention to the accuracy of repor ts of that t ime 
pa t te rn as well as to the possibility of underrepor t ing of the number of 
b i r ths . We know ra ther little about h o w respondents may misrepor t the 
significant dates of their l ives. Are pas t events shifted forward or back-
ward in t ime, as a rule? D o such shifts depend to some extent on h o w long 
ago the events occur red? If the dates are obtained seriatim, does the re-
spondent perform the necessary ari thmetical calculations by estimating 
the intervals be tween successive events? Are such interval lengths ordi-
narily unders ta ted or overs ta ted? Different habits in temporal reporting 
p roduce different fertility configurations and therefore different appear-
ances of t rend in the quanti ty of fertility. Much ingenuity has been de-
voted to devising analytic procedures for assessing the plausibility of re-
por ted data , essentially by comparing them with what one expec ts to find. 
While such procedures are a worthwhile precaut ion against dispensing 
misinformation, they have the fundamental flaw of reliance on the knowl-
edge that it is the purpose of research to obtain. 

It is cus tomary to process survey data as if they were the p roduc t of a 
registration p rocedure , and therefore amenable to the same summarizing 
tactics developed for such data . Given the form in which reproduct ive his-
tories are provided by the respondent , that approach seems unnatura l and 
unwise . It would seem much more fitting to develop for this purpose the 
appropr ia te analogues to the measurement style used in the microanalysis 
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of pregnancy intervals . The form of calculation would be the product ion 
of est imates of parameters for each interval in the history of a cohor t , as a 
contingent sequence . Requisi te to such calculations are data for succes-
sive pairs of events whe re , with each pair , the former event is necessary 
to but not sufficient for the occurrence of the latter event . If one locates 
the former event in t ime, that is , identifies it as a member of a pari ty co-
hor t , the results are accessible to time series analysis . Multiple decrement 
procedures are available to summarize the distribution of lengths of 
closed and open intervals in the form of a survival curve , indexed (up to 
some arbitrary t runcat ion length) by the employment of familiar life table 
measures . In recognition of the ubiquitous problem of age censoring in a 
cross-sectional survey, it is important to make such calculations sepa-
rately for respondents of different ages at the beginning of the interval. 

The proposed approach has the following advantages . It is isomorphic 
with the conventional microanalytic approaches to the measurement of 
fecundability and contracept ive efficacy. It is a pars imonious solution to 
the censoring problem. It places p roper emphasis on the probabilistic 
character of the reproduct ive process . It displays the progressive selectiv-
ity of parity and of interval length. Finally, the proposed approach does 
not beg the question of whether the eventual ou tcome (completed parity) 
is to be considered as an approximation to some initial target or merely 
the upshot of a series of ad hoc decisions annd actions in success ive time 
intervals . Although the approach is theoretically feasible with registration 
da ta—provided they are specific for par i ty , interval length, and age— 
there are substantial practical complexit ies to the estimation of suitable 
exposure bases . The reproduct ive histories collected in a survey, on the 
cont rary , display exposure and occurrence straightforwardly and in natu-
ral order . 

The survival curves that are the outputs of such a p rocedure a re , from 
another s tandpoint , epiphenomena: They may be thought of as revealing 
the working out of an underlying distribution of respondents by propen-
sity to give birth. If one is prepared to postula te an appropr ia te distribu-
tional family and to a s sume that the propensi ty for an individual respon-
dent is invariant over the interval , then ways are available to est imate 
from the survival curves the parameters of the initiating distr ibutions. In a 
sense , the life table p rocedure is a way of combining the distribution of 
lengths of closed intervals , for some w o m e n , with the lengths of open in-
tervals , for the rest , in a way that avoids the well-known biases when ei-
ther type of interval is considered alone. 

We turn now to the subject of refinement of the dependent variable 
through more precise observat ions of both occurrences and exposure . As 
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a behavioral record , a dated list of fertile pregnancies is but a c rude begin-
ning. The information needed for refinement is straightforward to specify 
but difficult to obtain with precision. One would like to have a dated list of 
infertile as well as fertile pregnancies , together with lengths of associated 
" d e a d t i m e " before and after delivery. Also , one would want to exclude 
from gross exposure all segments of noncopulat ion. We customari ly 
tackle the latter p roblem by distinguishing be tween those w h o are cur-
rently married at any t ime , whom we as sume to be copulat ing, and those 
who are currently unmarr ied , whom we as sume to be chas te . This ap-
proach has regret table measurement consequences . Substantial copula-
tion among the unmarr ied inhibits our efforts to calculate a defensible 
measure of fertility or fecundability or contracept ive efficacy for the ear-
liest pregnancy within any marriage. Even if we could obtain a copulatory 
record for nonmarr ied segments , the information might not lend itself to 
the conventional life table procedures since they rely on the convenient 
implicit assumption of continual exposure , whereas it is not unlikely that 
much of nonmarital copulat ion is sporadic . The less familiar counterpar t 
of this well-known difficulty is the phenomenon of noncopulat ion among 
the married. In the 1975 National Fertility S tudy , we have a t tempted to 
obtain a month-by-month exposure record for the t ime since the begin-
ning of 1970, but we are not confident abou t the quality of the da ta be-
cause of recall error and outright suppress ion. 

The convenience of the assumption that marriage is both necessary and 
sufficient for copulat ion tempts us to insert marital s tatus into our uni-
verse definition in the interests of research economy. That pract ice has 
two unfortunate consequences . First , to exclude the never-marr ied is tan-
tamount to omitting nuptiality from its p roper place in the reproduct ive 
sequence . Second, research strategies are inevitably complicated when-
ever some facet of the dependent variable is lodged within the universe 
definition. The basic principle of demographic inquiry is observat ion of all 
exposure to risk of occur rence of the event of interest , as opposed to re-
search in which individuals select themselves for inclusion in the s tudy by 
vir tue of experiencing the events that are our objects of s tudy. 

Determinat ion of segments of nonovulat ion requires information about 
the lengths of pregnancy and puerper ium for each p regnancy—which can 
be ascertained or es t imated with sufficient precision for most p u r p o s e s — 
and also an accura te count of the number of infertile pregnancies—which 
can be neither ascer ta ined nor es t imated. It would appear that many of 
the spontaneous abor t ions are forgotten and that many of the induced 
abort ions are concealed. In planning the World Fertility Survey question-
naire , we decided to include a record of infertile p regnanc ies—to guard 



8 Norman B. Ryder 

against the possibility that some live bir ths might have been misclassified 
as stillbirths; our recommendat ion is that subsequent analysis be oriented 
to birth intervals ra ther than pregnancy intervals . 

The final behavioral data required for fertility analysis are the activities 
and conditions that in te rvene , at any point in the sequence that begins 
with copulation and proceeds through ovulat ion and concept ion to birth, 
to reduce the probabili ty that the sequence will end in birth. The conven-
tional approach , which inquires into the pract ices of contracept ion, steril-
ization and abort ion, has several difficulties. F o r example , nonmarr iage 
or delay of marriage are excluded from the category of intervention or fer-
tility regulation. Second, the catalogue of pract ices emphasizes inten-
tional interference. In effect, one is asking the respondent two quest ions 
at the same time: Did the activity take p lace? and Did the ac tor intend to 
modify the probabili ty of a birth? One reason for our behavioral records 
being incomplete with respect to intervening activities and condit ions is 
the mixture of action and motive in the questioning procedure . The issue 
may be of particular impor tance in populat ions in which most couples do 
not ostensibly engage in fertility regulation. 

During the closing phases of the 1970 National Fertility Study, the 
.writer spent many months at tempting to es t imate fecundability by study-
ing the distribution of waiting times in pregnancy intervals devoid of re-
por ted intervention. The experience was chastening because the ou tcome 
was quite implausible. It would appear , taking the data at face value , that 
the chances of becoming pregnant are not much greater for a nonuser than 
for a user . Two c i rcumstances underlie this result . First , the nonuser in 
the United Sta tes , part icularly beyond the first or second interval , is in a 
small minority, p resumably self-selected on the basis of previous experi-
ence in the direction of subfecundity. Second , there is a large amount of 
unrepor ted contracept ion and abort ion. In the United States we can now 
afford to ignore the exper ience of nonusers because they are so few, but 
in the World Fertility Survey , nonuse will be the norm. It is important in 
such contexts to ex tend the rubric of intervening activities well beyond 
purposive fertility regulation as defined by the respondent . We know little 
about the determinants of so-called unregulated fertility. 

Motivational Data 

Fertility surveys in the Uni ted States by and large are designed in 
te rms of a voluntarist ic model of reproduct ive behavior . The underlying 
premise is that couples continually are making reproduct ive decisions and 
ordinarily are behaving in ways appropr ia te to the implementat ion of 
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those decisions. Such a premise is required to justify our pract ice of ask-
ing (and expecting an unequivocal answer) wha t the couple ' s intention 
had been at any point in their reproduct ive life cycle . If we get answers , 
and most ly we do , we proceed to distinguish two areas of inquiry: differ-
ences in intention and differences in the extent to which the ou tcome cor-
responds with the intent ion. 

Many types of behavior that have reproduct ive consequences tend to 
get short shrift in such a model . Some behavior is the ou tcome of a deci-
sion p rocess , but with a goal other than the modification of the probabili ty 
of a birth. Mixed motives may be more the rule than the except ion: Inter-
vent ions may occur because of the reproduct ive consequences , or be-
cause those are congruent with other desired ou tcomes , or even despite 
the reproduct ive consequences . We have become painfully familiar with 
the douche for cleanliness only and the pill for medical reasons only, and, 
above all, whether to get married or stay marr ied. It is obvious on both 
the individual and the collective levels that nuptiality is an impor tant in-
fluence on fertility. Some par t of the motivat ion for formation of mar-
riages belongs in the category of fertility regulation. We can say little with 
confidence about the determinants of the probabil i ty of getting marr ied for 
an individual, or as a cultural a t t r ibute, or about the determinants of age at 
first marr iage, or the probabili ty of remarr iage , and so on. There are many 
studies of nuptiality, but ordinarily these are not designed to consider 
nuptiality as an intermediate variable in fertility analysis. It is difficult to 
specify the kinds of quest ions to ask about exposure to risk of marriage. 
W e tend to regard the event as nonpurposive in obeisance to the romant ic 
e thos—not precisely a chance occur rence but one that is somehow im-
proper to approach from a determinist ic s tandpoint . Methodologically 
there are very difficult problems because convent ional demographic mea-
sures are oriented to the characterist ics of individuals exposed to risk, 
whereas nuptiality is a joint event that requires an entirely different ap-
proach . This remains the Achilles ' heel of the stable populat ion model . 
Finally, on practical g rounds , the premari tal populat ion is very large, dif-
ficult to sample on the conventional household basis , and shielded from 
scrutiny as part of the system of social control of the not-quite-adult . 

Research in this a rea is of substantial impor tance for unders tanding fer-
tility. One suggestion for the design of inquiry is that we should pursue 
simultaneously the set of transit ions from youth to adulthood (termination 
of schooling, entry into the labor force, household and family formation) 
because there are independent determinants of each , and yet they are in-
te rdependent . A continuing and continually freshened panel of males and 
females as they pass from age 15 to age 25, say , would be of great benefit 
to our knowledge. 
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Within that subset of fertility regulation covered by the conventional 
survey, the most difficult problems of conceptual izat ion arise jus t at the 
point at which the results have the highest intrinsic interest and impor-
tance , namely in the classification of intent ions. Our current pract ice is to 
use a threefold code: terminat ion, delay, and nondelay. There are several 
fundamental difficulties within this approach . Firs t , responsible reproduc-
tive behavior requires that a couple have an answer to the quest ion: Do 
you want to become pregnant this month? Those who answer " Y e s " are 
codable as nondelay, but a further quest ion is required for the res t , and 
that quest ion is in effect a forecast: Do you want to become pregnant in 
any future month? Clearly we should leave ample room in our code for 
answers to the second quest ion that are nei ther " Y e s " nor " N o . " More-
over , since any forecast is presumably conditional on subsequent inputs 
of information and exper ience , there is no good basis for expecting such a 
forecast to remain unchanged thenceforth. 

A second basic difficulty is related to the first. In collecting our data 
retrospect ively, we are in the position of asking the respondent what her 
forecast was (in order to classify the intention as termination or delay) 
after what is being forecast may have already happened. There would 
seem to be no way out of this box , which does not include a longitudinal 
design. This is a pr imary justification for the shape of our 1975 National 
Fertility Study. We have reinterviewed a substantial part of the 1970 sam-
ple , those with the following characteris t ics: whi te , currently married, 
both wife and husband once-marr ied, wife 's age at first marriage less than 
25 years , and married less than 20 years at first interview. Also we have 
interviewed (for the first time) respondents with the same character is t ics , 
but married less than 5 years at interview. In a break with the predecessor 
s tudies , the temporal format has been oriented to marriage cohor ts ra ther 
than birth cohor ts . For tui tously , the range of marriage cohor t s , from 1951 
-1955 through 1971-1975, encompasses the highest and the lowest fertil-
ity (to date) of the modern era. 

The reinterview process gives us some prospec t of establishing inten-
t ion, act ion, and ou tcome in their p roper sequence , and of replacing some 
observat ions of in terdependency with causal cha ins—at least to the ex-
tent of exploiting the insight that something that happens later cannot af-
fect something that happens earlier. We are more than usually excited by 
the prospects for the 1975 study because of its place in the history of fertil-
ity surveys . Following Indianapolis , surveys went in two direct ions. The 
Princeton Fertility Study used a longitudinal design with a narrowly de-
fined sample in an effort to develop causal models , whereas the Growth of 
American Families Studies and the Nat ional Fertility Studies aimed at 
general descriptive paramete rs for the total populat ion. N o w that the Na-
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tional Center for Heal th Statistics has assumed the latter task, we are tak-
ing the opportuni ty to merge the two directions of effort by using a longi-
tudinal design with a moderately comprehens ive universe . 

One problem encountered in American fertility surveys is the consider-
able number of respondents who state an intention that can be fulfilled 
only by use of some method , but deny any use . Among the relevant fac-
tors in an explanation of such irrationality may be the following: W e have 
no measure of the strength of the intention, and there may be considerable 
unsolicited ambivalence . The respondent may perceive only a small dif-
ference in the consequences if a birth comes earlier or later, and even if it 
occurs at all or not . Such percept ions of small difference would be ex-
pected in a context of unpredictabili ty with respect to the re levant future 
condit ions of life, that is , where there is considerable discounting of the 
future and a short t ime horizon for planning. Fur the rmore , the respondent 
may perceive that use is likely to be no more than moderately effective, 
and therefore feel that the costs associated with use are unjustified. Be-
cause the action der ives from a weighing of costs and benefits, it is insuffi-
cient to ask whether the individual would perce ive some benefit from use . 
Finally, there is probably a differential capaci ty to assess si tuations and 
act effectively on the basis of that a ssessment , both in reproduct ive be-
havior and in other spheres . It is implausible that such a differential ca-
paci ty is completely captured by years of schooling completed. 

We have a t tempted in the 1975 Nat ional Fertility Study to determine 
the preferred waiting t ime for those who intend to have another child and, 
re trospect ively, for those who became pregnant unwittingly. It is at least 
tenable that the passage of t ime is more impor tant than any quanti tat ive 
reproduct ive target in determining eventual pari ty. If there were decisions 
made about the age to have the first child, the age beyond which no fur-
ther children would occur , and finally about the desirable interval be-
tween children, then the eventual pari ty would be an algebraic conse-
quence . To date our inquiries into intentions have been dominated by the 
desired number . Maybe we have not been looking at the problem the way 
couples do . 

Normative Data 

Because fertility surveys are indeed surveys of individuals, it is natural 
to think of them as supplying the raw materials for microanalyses , that is , 
for a t tempts to explain the variance in reproduct ive behavior among indi-
viduals. By such a criterion our efforts to date have been profoundly un-
successful. The strongest influences on fertility are ascribed characteris-
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tics ( those fixed throughout the relevant par t of the r e sponden t ' s life 
span) , such as religion, educat ion, ethnic g roup , and farm background. 
Whethe r these are to be thought of as microanalyt ic or macroanalyt ic in a 
theoretical sense is a moot quest ion. Superficially these too may appear to 
be pieces of information about the individual, but it is also tenable to con-
sider the respondent as an agent in the p rocess of inquiry, contributing a 
description of her reproduct ive behavior to the construct ion of a mac-
roanalytic probability distribution of fertility, together with a signification 
of the groups to which she belongs (and thus the aggregates for which it 
would be meaningful to construct those distributions). 

In the wri ter 's judgment , the fundamental reason such characterist ics 
are strong in the explanat ion of fertility is the fact that fertility is a group 
at t r ibute . F rom the s tandpoint of the welfare of the group as a whole , the 
fertility of its member s , in the aggregate, is of such substantial importance 
that their actions cannot be permit ted to vary with the vagaries of unin-
structed individual choice . Populat ion replacement is a problem that re-
quires an institutionalized solution. F o r an individual the meaning of 
membership in a group is the process of socialization that made her a 
member and the process of social control that keeps her a member . The 
distinctive reproduct ive pat terns of different groups , which one sees 
when individual histories are aggregated, are reflections of the socializa-
tion and social control sys tems that character ize those groups . F rom this 
viewpoint , our principal analytic task is to derive aggregate measures of 
fertility and relate them to other proper t ies of the groups that produce 
such fertility. 

To avoid the stigma of sociocultural determinism, this s ta tement must 
to be leavened with a specification of the scope remaining for individual 
deviat ions from the averages of the groups to which they belong. In the 
first p lace , socialization varies somewhat in content from individual to in-
dividual, that is , it is more or less successful, and the individual ordinarily 
has somewhat compet ing sources of normat ive orientation, in an idiosyn-
cratic mixture. Likewise the network of social control has varying de-
grees of imperfection. The efficacy of these processes is probably itself a 
group proper ty . Second, individuals differ physiologically, al though again 
much of this var iance is " e x p l a i n e d " by group membership . Third , there 
are chance exigencies of the individual life courses that modify their re-
product ive histories. Yet again the incidence of emergency situations is 
not random from one group to another , and the processes of socialization 
and social control , depending on the group involved, are more or less tol-
erant of depar tures from the norm in such si tuations. 

Finally, and of strategic importance in research design, degrees of free-
dom for individual choice are institutionalized: One is taught that there 
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are options one is permit ted or even required to exercise in the light of the 
circumstantial context . In effect one is p rogrammed, through socializa-
tion and social control , with a formula to use in determining the proper 
course of action in a given situation. In that formula, which symbolizes 
the normat ive pos ture of the group, certain kinds of variables a re identi-
fied as legitimate inputs to the reproduct ive decision with specified 
weights . Examples of such variables are income , heal th, aspirat ions for a 
nonmaternal career , and so forth. To the extent that individuals differ in 
their part icular values for such variables because of the ways their partic-
ular lives have developed to that point , the application of the common in-
stitutionalized formula will yield variant ou tcomes . This is the level at 
which it is pert inent to inquire into the relat ionship be tween individual be-
havior , viewed as a deviation from the average for the groups of which 
she is a member , and achieved character is t ics , that is , the legitimated 
input variables in the group formula. 

T h e research orientat ion that derives from this model is that the analyst 
interested in the sources of individual differences in reproduct ive behav-
ior first examines the group averages to determine the consequences of 
individual membership in those groups , and then considers individual de-
viat ions from those averages in relation to appropr ia te microanalyt ic vari-
ables within such groups . The macroanalyt ic counterpar t is compar ison of 
the parameters of individual-level regressions on one or another variable 
from group to group. 

Whatever one ' s judgment about the fruitfulness of a normat ive orienta-
tion to the explanation of fertility, there can be no gainsaying the detri-
mental effect the exis tence of reproduct ive norms has for the kinds of in-
formation we try to collect. Responses to behavioral and attitudinal 
quest ions tend to be biased in the direction of normative adherence . The 
extent of miss ta tement varies directly with the impor tance of the behavior 
to the individual and to the society. Differentials in reported behavior rep-
resent some unknowable mixture of the real and the ideal. Because ideals 
differ be tween cul tures and classes, differentials in reported behavior are 
ordinarily t reacherous guides to differentials in real behavior . 

In this respect , of course , we are in no substantially different posit ion 
from any other social scientist who tries to unders tand human behavior . 
Such problems are the necessary costs associated with the s tudy of any 
sociological topic that is important and therefore shrouded in no rms . 
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The Pervasiveness of 
Postwar Fertility Trends 
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Regardless of the measure of period fertility used , it is clear that fertil-
ity increased substantially during the late 1940s and most of the 1950s and 
that it declined during the 1960s and 1970s. In 1945 there were 2.7 million 
bir ths . By 1957 this number had increased to 4.3 million, and by 1974 it 
had declined to 3.1 million. Similar changes a re observed using total fertil-
ity ra tes . In 1945 the per iod total fertility ra te was 2.5. By 1957 it had in-
creased to 3.8, and by 1969 it had again declined to 2.5. 

These wide fluctuations in period fertility rates were unpreceden ted . 
Prior to 1945 the Uni ted States had exper ienced a long and almost uninter-
rupted decline in fertility (Coale and Zelnik, 1963; Grabill et al., 1958, 
Ch. 2). This decline extended back to colonial t imes. Thus the pos twar 
swings in fertility represent a clear depar ture from the t rends of the previ-
ous 2 centur ies . 

These fluctuations were also unexpec ted . During the 1930s and early 
1940s demographers were predicting a continuing decline in fertility; con-

1 The analysis reported here was supported, in part, by a NIH grant, No. HD07682, and 
by a CPR grant No. HD05876 to the Center for Demography and Ecology. 
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cerned citizens talked about such issues as the threat of s tagnat ion, opti-
m u m populat ion s ize, and the use of baby bonuses . During the 1960s, 
when the babies of the " b a b y b o o m " reached childbearing age, an in-
crease in fertility—at least in the crude birth r a t e—was predic ted . These 
predict ions helped fuel the national concern regarding populat ion growth. 

The pos twar fluctuations in fertility also had important immediate and 
long-range effects. The immediate effects revolve around the provision of 
services to new paren ts and their infants. During the 1950s there were 
shortages of obste t r ic ians , maternity beds , and pediatr icians. These 
shortages have been remedied. But now obstetr icians dispense the pill 
and focus on menopause ; maternity beds are used for abort ions or are 
conver ted into surgical care beds ; and pediatr icians are looking for teen-
age pat ients . Even Gerber had to diversify. 

The longer-range effects of the fluctuations in period fertility s tem from 
the fact that the Uni ted States age distribution now has a very large bump 
in it. Any institution that is age-related will have to cope with this bump; 
and most of our insti tutions are age-related. Fo r example , the same edu-
cational system that scheduled double sessions because of a lack of space 
now must close schools because of a lack of s tudents . The Social Security 
System eventually will have to finance the re t i rement of those born during 
the baby boom by taxing those born during the subsequent decline in fer-
t i l i ty—perhaps we will see a reversal of the long-standing t rend toward 
earlier ret i rement. Fu r the rmore , those people added to the size of the 
populat ion because of the baby boom will cont inue indefinitely to have an 
impact on the size of the populat ion through the process of reproduct ion. 

This chapter is a progress report of a project that is examining the so-
cial components of the pos twar fluctuations in fertility. 2 Previous re-
searchers have examined the demographic components of these fluctua-
tions (for example , see F reedman , 1962 or Ryder , 1969). As might be 
expec ted , the two dominant t rends were brought about by a number of 
d iverse , and often countervail ing, demographic t rends . Our main interest 
here is in the extent to which various racial , e thnic , educat ional , income, 
and residential groups part icipated in these dominant pos twar fluctuations 
in fertility. Detailed examinat ion of this issue became possible with the 
release of the Public U s e Samples from the 1960 and 1970 Censuses . 

It was expected that some groups would have part icipated dispropor-
tionately in the pos twar fluctuations in fertility, and that some would not 
have part icipated at all. Goldberg (1974, p . 8), writing on a somewha t dif-
ferent topic , recently noted: 

2 That project has now been completed and the results are reported in Rindfuss and 
Sweet, 1977. 
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Residence, education, and income typically serve as the starting point in describing the 
fertility process. We would be puzzled if we encountered data that failed to reveal dif-
ferences in fertility associated with those variables. 

W e are indeed puzzled; the same rise and decline in fertility has been 
found for every group that we have been able to examine. Of course there 
are minor differences in the timing of the peak , the amount of the in-
c rease , or the size of the decline; these differences have been repor ted 
e lsewhere (Rindfuss, 1974, 1975a, 1975b, 1975c; Rindfuss and Sweet , 
1975; Sweet , 1974a, 1974b, 1974c). H o w e v e r , with one except ion , the 
same basic t rend is found for every group. Previous analysts have focused 
at tent ion on differences in rates of increase (or decrease) ; the similarity 
and pervas iveness of the pos twar fertility t rends have not received atten-
t ion. 

Data 

The fertility ra tes used have been obtained from the 1960 and 1970 
Uni ted States Censuses by using own children da ta—this depends on the 
fact that most children reside with their mothers and that the census enu-
mera tes households ra ther than individuals. Own children are defined as 
all children residing with a mother, including some adopted children or 
s tepchildren and excluding those that have died or moved away . Age of 
child and age of mother are used to de termine the numera tors of annual , 
age-specific ra tes ; age of woman is used to determine the denominator . 
The own children technique is described in detail e lsewhere (Cho, 1968, 
1971; Cho et aL, 1970; Grabill and Cho , 1965; Retherford and C h o , 1974). 
In other papers we have reported some limitations of the da ta when used 
in the study of differential fertility (Rindfuss, 1974, 1975a); because of the 
summary nature of this chapter they will not be repeated. In general we 
find that even though the levels may be misspecified, own children data 
accurately est imate t rends . 

T w o variations of own children data are utilized: (1) a rate similar to a 
general fertility ra te , calculated for current ly married women and aggre-
gated over a 3-year period (number of own children aged less than 3), and 
(2) annual age-specific fertility rates calculated for all women ra ther than 
currently married women . The former are used to obtain more detailed 
information on the decline in fertility that occurred in the 1960s. The latter 
are used to examine overall fertility t rends for the entire period since 1945 
and to examine t rends in the age pat tern of fertility. 
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Fertility Trends 

Annual total fertility rates (period age-specific birth rates summed over 
all ages) for five educat ion groups are plot ted in Figure 2.1 for the period 
1945 to 1967. The similarity in fertility t rends among all five education 
groups is striking; the following features are found for every group: (1) an 
immediate pos twar rise in fertility, lasting through 1947; (2) a slight de-
cline following the peak levels of 1947; (3) a gradual and sustained in-
crease in fertility that lasted throughout most of the 1950s and, in some 
cases , into the 1960s; (4) a decline in fertility, beginning in the late 1950s 
or early 1960s and continuing through 1967—the last year for which we 
have reliable data . 

If the focus is on racial or ethnic groups , the pervasiveness of the prin-
cipal fertility t rends is also evident (see Figure 2.2). Because of the re-
quirement of combining more than one Public U s e Sample to obtain reli-
able rates for some of these groups , Figure 2.2 is limited to data derived 
from the 1970 Census and thus is restr icted to the period 1955-1969. A 
similar restriction applies to Figure 2 .3 . (Note that for some groups there 
is still some unreliability in the annual es t imates as evidenced by the ran-
dom yearly fluctuations.) 

Each of the 6 racial or ethnic groups shown in Figure 2.2 exper ienced a 
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Figure 2 .1 . Total fertility rates for five education groups: 1945-1967. 
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Figure 2.2. Total fertility rates for six racial or ethnic groups: 1955-1969. 

substantial decline (more than 20%) in fertility. This decline began in the 
late 1950s or early 1960s and continued through 1969. Figure 2.3 shows 
total fertility rates for Mexican Amer icans , whi tes , and blacks for 4 edu-
cation groups . Again fertility declined for every group. The average de-
cline in fertility from 1957 to 1967 for these 12 groups is 2 5 % , with the 
smallest decline (13%) recorded for whites with 5 - 8 years of education 
and the largest (32%) for blacks with 13+ years of educat ion. 

In Table 2.1 we shift to an alternative fertility measure , the number of 
own children under age 3 . When this fertility measure is used , the analysis 
is confined-to currently married women . The annual fertility ra tes pre-
sented in the first three graphs require large numbers of sample cases for 
their calculations. The own child under 3 measure essentially averages 3 
years of fertility exposure , thus reducing the need for larger samples . In 
addit ion, since they are calculated from a census for a period as long as 14 
years prior to the census , the annual ra tes cannot be used reasonably for 
groups of women defined in terms of such characterist ics as husband ' s in-
c o m e , which change in unpredictable ways through t ime. This is less of a 
problem when a shorter reference per iod, that i s , 3 years pr ior to the cen-
sus , is used. Finally, as we shall show later , this measure is a convenient 
dependent variable for use in multivariate analyses of fertility differen-
tials. Table 2.1 shows , for a large number of comparat ively homogeneous 
subgroups , a measure of fertility change for the 1960s. The change mea-
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Figure 2.3. Total fertility rates for white, black, and Mexican Americans by years of 
education: 1955-1967. (Continued on next page.) 
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Figure 2.3. (Continued.) 
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TABLE 2.1 

Standardized' Rate of Fertility Decline during the Period 1960-1970 for Currently Married Women by Various Racial, Socioeconomic 
Status, and Residential Characteristics 

Number of women 

Standardized rate of decline Southern Non-

White rural Southern Spanish 

Southern urban black black surname 

White rural Non-Southern Spanish 

urban black black surname 1960 1970 1960 1970 1960 1970 1960 1970 

Education 

Less than 5 years 31.7 42.7 62.2 27.9 144 129 450 131 180 115 728 526 

5 - 8 years 22.3 35.0 42.1 24.5 1409 860 1416 639 1516 720 1312 1202 

9 -11 years 17.4 39.1 28.9 21.7 2887 2310 900 885 2418 2412 874 1200 

12 years 26.5 26.8 29.4 28.8 5622 6255 461 708 2329 3793 807 1411 
13-15 years 33.6 29.8 33.7 38.4 1449 1933 65 99 615 978 144 331 

16+ years 22.9 -27.3 43.7 23.0 875 1460 63 84 248 469 62 100 

Age at marriage 
14 -17 27.7 39.6 37.4 30.4 2243 2365 1246 903 1953 2005 1172 1357 

18 -19 25.8 35.8 32.1 31.7 3320 3916 831 682 1712 2231 1025 1315 
20 -21 27.6 39.5 31.9 39.0 3154 3357 576 450 1373 1775 738 947 
22 -24 28.9 37.4 35.3 21.9 2302 2282 421 300 1264 1410 605 734 

2 5 - 2 9 40.5 33.9 30.9 21.5 1105 848 216 166 769 807 290 340 

3 0 - 3 9 10.7 - 4 . 3 34.7 3.7 262 179 65 45 235 259 97 77 

Husband's income (1960 constant dollars) 
Less than $1000 29.4 57.8 22.9 22.3 383 409 432 346 515 546 324 292 

$1,000-1,999 24.2 47.4 32.5 34.4 452 487 521 434 570 398 474 326 
$2,000-2,999 35.1 41.8 23.7 17.5 555 825 873 698 987 867 644 543 
$3,000-3,999 29.4 47.7 32.3 24.1 1031 934 1485 455 1540 1105 631 839 
$4,000-4,999 25.1 43.0 37.2 22.0 1134 1291 941 277 1628 1427 643 605 
$5,000-7,499 26.6 37.5 36.9 32.4 3962 4807 1308 299 1832 3210 937 1342 
$7,500-9,999 27.9 26.6 36.5 36.2 3064 2291 278 24 174 654 197 549 

$10,000 + 24.3 39.5 33.2 36.7 2366 1903 110 13 60 280 77 274 

a See text for explanation. 
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sure is computed by comparing, within a given subgroup, the average 
number of children under age 3 from the 1960 Census with the average 
number of children under age 3 from the 1970 Census . In order to control 
for the possibility of a changing marriage durat ion distribution, the rates 
for a given subgroup from the 1970 Census have been s tandardized on the 
1960 marriage durat ion distribution for that subgroup. Because Public 
U s e Samples have not been released from the 1950 Census , this analysis 
cannot be performed for the decade of the 1950s. 

As can be seen from Table 2 . 1 , the decline in fertility in the 1960s was 
indeed pervasive . Among the 80 subgroups shown in Table 2 . 1 , increases 
in fertility were found for only two groups: Southern rural blacks with 
16+ years educat ion and Southern rural blacks who first married at ages 
3 0 - 3 9 . In both cases the base number of women used to calculate the 
change rates is so small as to render the results suspect . Fo r all the other 
groups there was a decline—typically over 20%. 

The Rural Exception 

The only major except ion that we have found to the generalization that 
fertility increased for every social group during the 1950s is found among 
older (aged 30-44) rural white w o m e n . 3 Among these women there was 
no net change in fertility from 1945 to 1957. There certainly were fluctua-
tions as can be seen in the insert of Figure 2.4, but the rate in 1957 was the 
same as the rate in 1945. (The fertility ra tes for older women are con-
structed in the same manner as a convent ional total fertility ra te except 
the age limits are 30 -44 instead of 15-44.) Comparable urban women , by 
contras t , experienced a 22% increase during the period. In the 1960s the 
rate of decline among older rural women (40%) was larger than that 
among comparable urban women (33%). Thus throughout the entire 
per iod, there was a contract ion of the r u r a l - u r b a n fertility differential 
among older w o m e n — t o the point that during the last few years of the 
1960s both groups were reproducing at similar ra tes . 

The main port ion of Figure 2.4 shows 2 examples of actual decreases in 
fertility during the period 1945-1957. F o r older rural women with only a 
grade school educat ion and for older rural women who a t tended , but did 
not complete , high school , there were absolute declines, albeit small, in 
the fertility rate be tween 1945 and 1957 (declines of 3 % and 1%, respec-
tively). 

3 In work completed recently, it was found that this exception to the trends of the 1950s 
among older rural white women was confined to such women residing in the South (Rind-
fuss, 1978). 
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Figure 2 .4 . Fertility rates for white rural women aged 3 0 - 4 4 with 5 - 8 years of educa-
tion and 9 -11 years of education: 1945-1969. 

Rural women with limited education traditionally have had the highest 
ra tes of fertility in the Uni ted States . They also would be expected to be 
among the last to adopt moderately effective methods of birth control . 
(Unfortunately, fertility surveys were not conducted during the 1940s. 
Howeve r , an indication of this possibility may be gained by looking at the 
report of the 1955 Growth of American Families Study by F reedman et 
al., 1959.) It is quite possible that among these women there was in-
creased awareness and utilization of contracept ion after World War I I — 
in fact, it is possible that the war itself provided an educat ional opportu-
nity. Increased use of contracept ion should lead to lower fertility ra tes , 
but this may have been offset by the counterbalancing forces leading to 
the baby boom of the 1950s—thus resulting in modera te fertility declines 
among older rural women with limited educat ion. Whatever the explana-
t ion, these two groups of rural women are the only except ions that we 
have found to the generalized pat tern of the baby boom; and, it should be 
noted , both groups part icipated in the fertility decline of the 1960s. 

Marriage Trends 

F o r the Uni ted States as a whole , there have been increases , be tween 
1960 and 1974, in the proport ion of women never married for each age in 
the range 18-24 (see Table 2.2). Approximately two-thirds of this increase 
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TABLE 2.2 

Percentage of Women Never Married by Age and Race: 1974 and 1960" 

Black and 

Age 

(in years) 

All races White other races 
Age 

(in years) 1974 1960 1974 1960 1974 1960 

18 81.9 75.6 81.7 75.5 82.9 76.4 
19 68.9 59.7 67.1 59.4 79.7 61.7 
20 57.8 46.0 57.1 45.2 61.6 51.4 
21 49.0 34.6 47.3 33.7 59.7 41.3 
22 37.6 25.6 36.1 24.5 45.7 33.7 
23 28.0 19.4 26.4 18.3 38.5 27.0 
24 23.4 15.7 22.0 14.6 32.3 23.3 

a Source: U.S. Bureau of the Census, Current Population Reports, Special Studies, Se-
ries P-23, No. 51 , Characteristics of American Youth: 1974, Table 18, p. 16. 

occurred be tween 1960 and 1970 and one-third be tween 1970 and 1974. 
Such increases in the percentage single tend to depress per iod fertility 
levels by reducing age specific fertility ra tes at the younger ages . Further-
more , if the age at marriage and fertility relationship holds longitudinally, 
these increases in age at marriage will r educe completed fertility as well. 

A substantial par t of the increase in propor t ions never marr ied by spe-
cific ages results from a shift in the educat ion distribution in a direction 
that favors later marr iage. Among urban white women aged 2 5 - 2 9 , for ex-
ample , 3 3 % had less than 12 years of educat ion in 1960, while only 22% 
fell in that category in 1970. We est imate (Sweet , 1975) that 36% of the 
1960-1970 increase in proport ions never married by age 18 was due to 
changing educational composi t ion. F o r ages 20, 22, and 24, the proport ion 
at tr ibutable to changes in the educat ion composi t ion was 60, 68, and 58, 
respect ively. 

This increase in the proport ion of w o m e n never married by various 
ages pervades all racial and ethnic groups examined (see Table 2.3). Fo r 
example , among white women 20-24 years of age, there was an increase 
in the percentage never married from 27.5 to 35 .1 . Among black women 
the percentage never married at ages 20 -24 rose from 34.9 to 43.6. In-
creases are found also for the other racial and minority g roups . 4 

The United States as a whole also has been experiencing an increase in 
both the number and rate of divorces . In the late 1950s there were less 

4 Spanish-surname classification is not the best way of studying marriage change for 
Mexican-Americans, since the size and marital status of the Spanish-surname population is 
in part a function of marriage patterns and the degree to which Spanish-surname women are 
marrying men of Spanish surname and the degree to which they are marrying outside this 
population. 
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TABLE 2.3 

Percentage of Women Never Married by Age and Ethnic Status: 1960 and 1970' 

20--24 25--34 

1960 1970 1960 1970 

White 27.5 35.1 8.0 8.9 
Black 34.9 43.6 12.6 16.7 
Southern rural black 39.4 44.3 13.9 17.8 
American Indian 33.3 36.3 11.4 12.3 
Chinese American 50.9 68.2 13.8 14.6 
Japanese American 51.1 62.4 10.7 14.2 
Filipino American 38.9 48.7 14.7 22.3 
Puerto Rican American 25.6 28.2 8.7 8.9 
Spanish surname 32.5 35.5 10.4 11.5 

a Sources: Census Subject Reports, as follows: 
White: 1970 Marital Status, PC(2)-4C, Table 1, pp. 14-17. 

1960 Marital Status, PC(2)-4E, Table 1, pp. 11-13. 
Black: 1970 Negro Population, PC(2)-1B, Table 5, p. 40. 

1960 Non-white Population, PC(2)-1C, Table 19, p. 30. 
Southern rural black: 1970 Negro Population, PC(2)-1B, Table 5, pp. 54 -55 . 

1960 Non-white Population, PC(2)-1C, Table 19, p. 37. 
American Indian: 1970 American Indian, PC(2)-1F, Table 5, p. 36. 

1960 Non-white Population, PC(2)-1C, Table 20, p. 42. 
Chinese American: 1970, PC(2)-1 G, Table 5, p. 17; Table 20, p. 76; Table 35, p. 135. 

1960 Non-white Population, PC(2)-1C, Table 22, p. 66. 
Japanese American: 1970, PC(2)-1 G, Table 5, p. 17; Table 20, p. 76; Table 35, p. 135. 

1960 Non-white Population, PC(2)-1C, Table 21 , p. 55. 
Filipino American: 1970, PC(2)-1 G, Table 5, p. 17; Table 20, p. 76; Table 35, p. 135. 

1960 Non-white Population, PC(2)-1C, Table 23, p. 78. 
Puerto Rican American: 1970, Persons of Spanish Origin, Table 6, p. 61 . 

1960, Puerto Ricans in the U.S., PC(2)-1D, Table 6, p. 32. 
1970, Puerto Ricans in the U.S., PC(2)-1E, Table 4, p. 38. 

Spanish surname: 1970 Spanish Surname, PC(2)-1D, Table 8, p. 24. 
1960 Spanish Surname, PC(2)-1B, Table 7, p. 50. 

than 400,000 divorces per year . In 1974 there were 970,000. The crude di-

vorce rate (divorces pe r 1000 population) rose from around 2.2 in the late 

1950s and early 1960s to 4.6 in 1974. 

There was also a corresponding increase in the proport ion of the popu-

lation currently separated or d ivorced . 5 This increase is found among al-

most all racial and ethnic groups (see Table 2.4). There a re , however , a 

few except ions; for example , Southern rural blacks aged 20 -24 or Fili-

pinos aged 25 -34 . Data from the Current Populat ion Surveys suggest that 

5 This proportion is a function of rates of first marriage, rates of separation, rates of di-
vorce, and rates of remarriage. In the short run it is difficult to disentangle these various 
components because data are not available on number of separations, and a constant condi-
tional probability of divorce following separation cannot be assumed. 
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TABLE 2.4 

Percentage of Women Currently Separated or Divorced by Age and Ethnic Status: 
1960 and 1974 

20--24 25--34 35--44 

1960 1970 1960 1970 1960 1970 

White 3.3 4.5 4.2 6.4 5.1 7.0 
Black 10.1 10.3 22.2 20.3 18.9 22.9 
Southern rural black 6.9 6.1 10.8 11.0 10.3 12.1 
American Indian 6.2 7.1 8.7 12.2 9.8 14.1 
Chinese American 1.2 1.0 1.7 2.7 2.8 3.5 
Japanese American 1.1 1.6 2.0 3.7 3.0 4.9 
Filipino American 2.7 3.0 3.6 2.9 4.1 5.1 
Puerto Rican American 6.7 12.3 10.2 20.6 14.6 29.1 
Spanish surname 4.5 5.6 6.5 8.6 9.1 10.1 

° Sources: See Table 2.3. 

this t rend toward increasing proport ions separa ted and divorced has con-
t inued past 1970 (not shown) . 

N o t only have these t rends toward later ages at first marriage and to-
ward increasing propor t ions currently separa ted and divorced been found 
among a wide variety of racial and ethnic groups , but also both t rends 
tend to depress period fertility levels. Overal l , we est imate that approxi-
mately 20% of the 1960 to 1970 decline in current fertility can be at tr ibuted 
to a change in martial s tatus (Sweet , 1975), with the effect being substan-
tially greater at the younger ages than at the older ages . 

Trends in the Timing of Fertility 

If the focus is on t rends in the age pat tern of fertility, ra ther than t rends 
in the level of fertility or proport ions marrying, again the same change is 
found for all groups . In order to examine t rends in the age pa t te rn of fertil-
i ty, the complete fertility schedules will be used rather than aggregating 
the age-specific fertility rate est imates into total fertility ra tes . 

Conceptual ly , the issue of fertility timing is a cohort one . H o w e v e r , it 
was not possible to const ruct cohort fertility schedules with the limited 
t ime series employed here ; for this reason , period fertility schedules are 
used. Thus what is being examined is the propor t ionate contr ibution made 
to a period total fertility rate by women of var ious ages within the child-
bearing span. In order to examine differences in the age pa t te rn of fertility 
without the confounding effect of differences in levels of fertility, the 
schedules have been s tandardized such that the total fertility rate of each 
group is equal to 1.0. 
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Figure 2.5. Standardized fertility schedules for five education groups: 1945-1965. (Continued on next two pages.) 
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RGE 

Figure 2.5. (Continued.) 

Figure 2.5 shows , for five educat ion groups , s tandardized fertility 
schedules for the years 1945, 1950, 1955, 1960, and 1965. Var ious parame-
ters for these schedules are shown in Table 2.5. Two distinct t rends can 
be observed and these are found within each educat ion g roup . 6 Firs t , the 
pa t tern of fertility has become more compact ; that is , an increased pro-
port ion of total fertility is now occurring during the pr ime years of child-
bearing. Second, there has been a t rend toward a younger pa t te rn of fertil-
ity. This can be seen by examining the mean age of fertility or the 
proport ion of fertility occurring before var ious ages. The largest decline in 
the mean age of the fertility schedule occurred to women with 9 - 1 1 years 

6 It should be noted that these changes are somewhat exaggerated because of the unusual 
nature of period fertility in 1945 (see Rindfuss, 1975c). 
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TABLE 2.5 

Mean Age and Standard Deviation of Fertility Schedule, and Percentage of Total 

Fertility Occurring before Age 25 and before Age 30 by Education Groups: 1945 -

1965 

Education (in years) 

Year 5 - 8 9 - 1 1 12 13 -15 16 + 

Mean age 
1945 26.72 26.76 27.96 28.74 29.76 
1950 25.41 25.19 26.91 27.87 29.31 
1955 25.62 24.87 26.45 27.43 28.67 
1960 25.47 24.78 26.21 27.04 28.60 
1965 25.05 24.48 26.21 27.28 28.95 

Standard deviation 
1945 6.72 6.55 5.93 5.76 5.30 
1950 6.49 6.27 5.85 5.59 5.05 
1955 6.59 6.25 5.86 5.59 5.22 
1960 6.55 6.19 5.74 5.48 5.19 
1965 6.48 6.24 5.78 5.46 5.02 

Percentage of total fertility occuring before age 25 
1945 43 42 32 26 17 
1950 51 53 40 32 18 
1955 50 55 44 34 22 
1960 50 55 45 38 24 
1965 54 58 46 36 18 

Percentage of total fertility occurring before age 30 
1945 67 67 62 58 52 
1950 74 76 69 65 56 
1955 73 77 71 67 60 
1960 74 78 73 70 61 
1965 76 79 73 69 59 

of educa t ion—a decline of more than 2 years . Even among college gradu-
ates there was a decline of almost 1 year . 

The only except ion to the trend toward a younger pat tern of fertility 
occurs among women who at tended college. They move in the direction 
of a younger age pat tern of fertility be tween 1945 and 1960; but be tween 
1960 and 1965, a slight increase in the mean age of fertility is registered. If 
the series of fertility schedules could be reliably extended pas t 1965, a 
similar upturn in the mean age of fertility would be expected for other 
educat ion g roups—the less educated groups experienced declining fertil-
ity somewhat later than those who a t tended college (see Figure 2.1). 

For rural whi tes , u rban whi tes , and blacks a t rend toward a younger 
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and a more compact fertility schedule is also found (data not shown). 
Thus again, the s tandard explanatory variables do not differentiate with 
respect to t rends . Fu r the rmore , it should be noted that large fluctuations 
in period fertility rates are more likely if the fertility schedule is compara-
tively compact . Thus the trend toward a more compact fertility schedule 
for every group increases the potential for wide fluctuations in period fer-
tility. 

Persistence of Cross-Sectional Fertility Differentials 

Previous sections have shown that the dominant fertility t rends of the 
1950s and, especially, of the 1960s can be found within every major social 
group examined. This section shows that these same social variables do 
tend to differentiate with respect to cross-sect ional fertility levels . 

Most of our work examining cross-sectional fertility differentials has 
been within various racial and ethnic groups . Fo r the purposes of sum-
mary , differentials will be presented for three groups: urban whi tes , non-
Southern blacks , and the Spanish-surname populat ion. Differentials in 
current fertility will be presented for the late 1950s and for the late 1960s. 
It should be emphas ized that these are differentials in current fertility 
ra ther than cumulat ive fertility; as such, for characterist ics that change, 
the effect on current fertility may not be the same as the effect on cumula-
tive fert i l i ty—income is the classic example (see Cho et al., 1970). In 
order to minimize the effects of young children not living with their 
mothers , the analysis is restricted to differentials in the fertility of cur-
rently married women . Even with this restr ict ion, some differentials prob-
ably are unders ta ted because there is a t endency for fertility levels and the 
propor t ion of young children not living with their parents to be directly 
related. The results presented here show both crude or unadjusted differ-
entials in fertility and adjusted or s tandardized differentials, that is , differ-
entials that remain after adjusting for the effects of certain potentially con-
founding variables, by means of a multiple regression analysis . 

Table 2.6 shows both unadjusted and adjusted differentials in the num-
ber of own children aged less than 3 for the urban white populat ion for 
three social and economic variables: educat ion , age at marr iage, and hus-
band ' s income. In 1960 there were only small c rude differences in fertility 
among the various educat ion categories. The only exception was women 
with less than 5 years of school ing—a group that comprises a small pro-
port ion of the populat ion. In 1970 there is essentially no crude difference 
evident among the various education groups . When other factors , includ-
ing age at marr iage, are controlled, the expected inverse relationship 



The Pervasiveness of Postwar Fertility Trends in the United States 33 

TABLE 2.6 

Differentials from the Grand Mean in Recent Fertility by Education, Husband's 
Income, and Age at First Marriage: Currently Married Urban White Women 
Aged Less Than 40 ,1960 and 1970 

Unadjusted Adjusted 0 

Number of 
women 

1960 1970 1960 1970 1960 1970 

Education 
Less than 5 years .12 .01 .18 .13 144 129 
5 - 8 years - . 0 5 - . 0 1 - . 0 3 .07 1409 860 
9 - 1 1 years - . 0 2 .01 - . 0 1 .06 2887 2310 
12 years .01 .00 - . 0 0 .00 5622 6255 
1 3 - 1 5 years .01 - . 0 3 - . 0 0 - . 0 6 1449 1933 
1 6 + years .01 .00 - . 0 4 - . 0 5 875 1460 

Age at first marriage 
Less than 18 .01 - . 0 2 .08 .04 2243 2365 
18 -19 .01 .01 .03 .03 3320 3916 
2 0 - 2 1 - . 0 1 .00 .00 .00 3154 3357 
2 2 - 2 4 - . 0 1 - . 0 1 - . 0 3 - . 0 5 2302 2283 
2 5 - 2 9 - . 0 1 .00 - . 1 2 - . 1 0 1105 848 
30 + - . 0 2 .02 - . 2 8 - . 1 5 262 179 

Husband's income 
(1960 constant dollars) 

Less than $1,000 - . 0 9 - . 1 2 - . 1 4 - . 1 3 312 383 
$1,000-1,999 - . 0 2 - . 0 4 - . 1 0 - . 0 9 474 452 
$2,000-2,999 .06 - . 0 4 - . 0 4 - . 1 2 822 555 
$3,000-3,999 .06 .03 - . 0 2 - . 0 4 1399 1031 
$4,000-4,999 .02 .04 - . 0 2 - . 0 2 1916 1078 
$5,000-7,499 - . 0 0 .02 .01 - . 0 1 4892 4018 
$7,500-9,999 - . 0 2 .01 .06 .04 1489 3017 

$10,000-14,999 
} - . 0 9 

- . 0 5 
}.05 

.04 
}1082 

1722 
$15,000 + - . 0 7 

}.05 
.09 

}1082 
691 

Grand mean .53 .40 

a Variables in model: wife's education, age at marriage, place of residence, husband's 
occupation, husband's income (1960 constant dollars), region of residence, number of 
times married, initial parity, and duration since first marriage. 

emerges for 1970; but for 1960 this strong differential by educat ion is not 
found for currently marr ied women. In both 1960 and 1970 there is an age 
at marriage differential after other confounding factors have been con-
trolled. This inverse relationship be tween age at marriage and fertility di-
minished somewhat be tween 1960 and 1970, but in both t ime per iods the 
effect is substantial . 
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In order to examine the relationship be tween income and fertility in 
two separate t ime per iods , we simply have conver ted 1970 incomes into 
1960 constant dollars by applying a correct ion factor, which reflects the 
decline in the purchasing power of the dollar. F o r urban white women , 
there tended to be an inverse zero-order relationship be tween husband ' s 
income and fertility. Howeve r , the net or s tandardized relationship is 
clearly posit ive in both yea r s . 7 This reversal be tween the c rude and ad-
jus ted pat tern occurs because : 

1. Higher income men are disproport ionately married to w o m e n with 
higher levels of educat ion and higher ages at first marr iage. Both of 
these factors tend to depress fertility. 

2. Income increases with age, higher income men are older, have 
been married longer, and are likely to be beyond the marriage du-
rations at which people typically have children. 

If husband ' s income is categorized in te rms of deciles ra ther than 1960 
constant dollars, similar results are obtained. 

Among non-Southern blacks , as among urban whites , there was essen-
tially no relationship be tween education and the fertility of current ly mar-
ried women in 1960; but in 1970 the expected inverse relationship is found 
(Table 2.7). Similarly, there is a strong inverse relationship be tween age at 
marriage and current fertility. The adjusted relationship be tween income 
and fertility for non-Southern blacks is weak , but tends to be inverse . 

Fo r the final g roup , the Spanish-surname populat ion, in both years we 
find an inverse relationship be tween fertility and both educat ion and age 
at marriage (Table 2.8). As is the case for urban whites and non-Southern 
b lacks , the relationship be tween age at marriage and fertility diminished 
somewhat during the decade . In 1960 we find no systematic relationship 
be tween husband ' s income and fertility. In 1970 there is a t endency for 
the relationship to be inverse—unlike that found for urban whites and 
non-Southern blacks . 

In order to examine the relationship be tween such variables as race or 
res idence and current fertility, we have used a total sample and have con-
trolled for various confounding influences by means of a multiple re-
gression analysis. These results are shown in Table 2.9. Fertility differen-
tials among the major racial and ethnic groups in the Uni ted States 
persis ted between 1960 and 1970. The Spanish-surname populat ion had 
very high fertility in compar ison with the majority populat ion. If anything, 
this differential (controlling for the composit ional factors also included in 

7 This positive income effect is discussed, at length, in Rindfuss and Sweet, 1977, Chap-
ter 4. 
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TABLE 2.7 

Differentials from the Grand Mean in Recent Fertility by Education, Husband's 
Income, and Age at First Marriage: Currently Married Non-Southern Black 
Women Aged Less Than 4 0 , 1 9 6 0 and 1970 

Unadjusted Adjusted 
Number of 

women 

1960 1970 1960° 1970 6 1960 1970 

Education 
Less than 5 years - . 0 4 - . 1 1 .00 - . 1 1 181 116 
5 - 8 years - . 0 5 - . 0 9 .00 - . 0 2 1523 722 
9 - 1 1 years .07 .05 .02 .05 2428 2416 
12 years - . 0 2 .01 - . 0 2 - . 0 1 2333 3798 
1 3 - 1 5 years - . 0 3 - . 0 3 - . 0 0 - . 0 3 615 980 
1 6 + years - . 0 8 - . 1 2 - . 0 1 - . 0 9 249 474 

Age at first marriage 
Less than 18 .07 .01 .15 .09 1964 2009 
1 8 - 1 9 .06 .08 .08 .08 1719 2235 
2 0 - 2 1 - . 0 2 - . 0 1 - . 0 3 - . 0 1 1374 1779 
2 2 - 2 4 - . 0 5 - . 0 4 - . 0 9 - . 0 7 1266 1414 
2 5 - 2 9 - . 1 3 - . 0 9 - . 2 3 - . 1 7 770 809 
30 + - . 2 3 - . 1 7 - . 4 6 - . 3 5 236 260 

Husband's income 
(1960 constant dollars) 

Less than $1000 - . 0 2 .03 - . 0 8 - . 0 2 516 524 
$1,000-1,999 .05 .02 - . 0 2 - . 0 4 573 392 
$2,000-2,999 .04 .14 - . 0 2 .06 993 526 
$3,000-3,999 .05 .05 .03 .02 1546 1272 
$4,000-4,999 - . 0 2 .03 .00 .00 1631 1216 
$5,000-7,499 - . 0 4 - . 0 3 .01 - . 0 2 1836 3117 

$7,500-9,999 - . 0 9 - . 0 6 .02 .00 174 1071 
$10,000-14,999 

} - . 1 0 
- . 0 9 

} 01 
.01 

} 60 306 
$15,000 + .05 

} 01 
.16 

} 60 
82 

Grand mean .60 .41 

a Variables in the model: wife's education, age at marriage, husband's occupation, hus-
band's income (1960 constant dollars), number of t imes married, initial parity, marriage 
duration, region of birth. 

b Variables in the model: wife's education, age at marriage, husband's occupation, hus-
band's income (1960 constant dollars), region of birth, initial parity, marriage duration. 

the analysis) has increased slightly during the decade . Blacks had a con-
siderably higher level of marital fertility than whites in 1960. By 1970 this 
differential in the fertility of currently marr ied whites and blacks had been 
reduced , but not el iminated. 

There are persist ing fertility differentials with respect to metropoli tan 
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TABLE 2.8 

Differentials from the Grand Mean in Recent Fertility by Education, Husband's 
Income, and Age at First Marriage: Currently Married Spanish Surname Women 
Aged Less Than 40 ,1960 and 1970 

Unadjusted Adjusted 0 

Number of 
women 

1960 1970 1960 1970 1960 1970 

Education 
Less than 5 years .08 .06 .10 .10 728 526 
5 - 8 years .03 .04 .03 .06 1312 1202 
9 - 1 1 years - . 0 2 .03 - . 0 4 .02 874 1200 
12 years - . 0 9 - . 0 6 - . 0 8 - . 0 7 807 1411 
1 3 - 1 5 years - . 0 5 - . 1 0 - . 0 5 - . 1 2 144 331 
16 + years - . 1 9 - . 0 9 - . 1 4 - . 1 1 62 100 

Age at first marriage 
Less than 18 .05 .01 .08 .05 1172 1357 
18 -19 - . 0 2 - . 0 1 .02 .01 1025 1315 
2 0 - 2 1 .04 - . 0 4 .04 - . 0 3 738 947 
2 2 - 2 4 - . 0 8 .01 - . 1 0 - . 0 3 605 734 
2 5 - 2 9 - . 0 2 .08 - . 1 2 - . 0 4 290 340 
30 + - . 1 0 .11 - . 4 0 - . 1 4 97 77 

Husband's income 
(1960 constant dollars) 

Less than $1000 .05 .08 - . 0 3 .00 324 292 
$1,000-1,999 .11 .03 .00 - . 0 2 474 326 
$2,000-2,999 .10 .17 .02 .10 644 543 
$3,000-3,999 .04 .07 .02 .02 631 839 
$4,000-4,999 - . 0 0 .07 .02 .06 643 579 
$5,000-7,499 - . 1 0 - . 0 7 - . 0 3 - . 0 4 937 1368 
$7,500-9,999 - . 2 2 - . 1 2 .00 - . 0 5 197 540 

$10,000-14,999 - . 2 2 - . 0 9 x 7 7 228 
$15,000+ 1 M - . 1 5 1 U 4 .02 1 " 55 

Grand mean .78 .55 

a Variables in the model: wife's education, age at marriage, husband's occupation, 
place of residence, husband's income (1960 constant dollars), number of times married, 
place of birth, initial parity, and marriage duration. 

versus nonmetropol i tan residence and urban versus farm versus rural 
nonfarm residence. Within areas identified as metropoli tan, the rural non-
farm population has the highest fertility level , the urban populat ion has 
considerably lower fertility levels, and the farm populat ion within metro-
politan areas has intermediate levels of reproduct ion. In the nonmetropol-



TABLE 2.9 

Differentials from the Grand Mean in Recent Fertility by "Ethnicity," Residence, 
and Region: Currently Married Women, 1960 and 1970 

Number 

Unadjusted A d j u s t e d 0 of cases 

1960 1970 1960 1970 1960 1960 

'E thn ic i ty " 
Whi te, except Spanish sur-

name - . 0 2 - . 0 1 - . 0 2 - . 0 1 17237 17531 
White, Spanish surname .19 .14 .16 .17 392 430 
Black .15 .02 .15 .04 1586 1639 
Other races .09 .01 .03 .02 204 267 

Residence 
Met ropo l i tan , urban - . 0 1 - . 0 1 - . 0 3 - . 0 2 9589 10918 
Metropo l i tan , rural nonfarm .04 .03 .05 .03 1639 1421 
Metropo l i tan , rural farm - . 0 4 - . 0 2 .00 .01 173 102 
Nonmet ropo l i tan , urban - . 0 1 - . 0 2 - . 0 1 - . 0 2 2683 3088 
Nonmet ropo l i tan , rural non -

farm .00 .04 .01 .03 1711 1426 

Nonmet ropo l i tan , rural fa rm .01 - . 0 1 .04 .08 648 274 

N. A., b urban .02 .02 .02 .03 1512 1620 

N. A., rural nonfarm .06 .05 .07 .07 856 743 

N. A., rural farm .04 - . 0 1 .08 .09 608 275 

Region of residence 
Northeast - . 0 1 .02 .02 .02 4566 4392 

North Central .02 .02 .02 .02 5629 5558 

South - . 0 1 - . 0 2 - . 0 3 - . 0 2 6071 6388 

West .00 - . 0 2 .00 - . 0 3 3153 3529 

Grand mean .55 .41 

a Variables in the model: education, age at marriage, region of residence, initial parity, 
"ethnicity," residence, husband's income (1960 constant dollars), marriage duration. 

6 Because of confidentiality requirements that no area of less than 250,000 be identi-
f ied, we can dist inguish metropolitan residence for the population of only 25 of the 50 
states. The states for which metropolitan residence is not available include predominantly 
nonmetropolitan states. So what our metropolitan residence variable does is to dist inguish 
first between metropolitan and nonmetropolitan residence in states that have a relatively 
large metropolitan population. The third category, "Not Ascertained," includes predomi-
nantly nonmetropolitan people l iving in nonmetropolitan states. In 1970 the states for which 
metropolitan residence was not avai lable are Arizona, Arkansas, Colorado* Delaware, Ha-
waii , Idaho, Iowa, Kansas, Kentucky, Louisiana, Maine, Minnesota, Mississippi, Montana, 
Nebraska, Nevada, New Hampshire, New Mexico, North Dakota, Oklahoma, Oregon, 
Rhode Island, South Dakota, Utah, and West Virginia. 
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itan a reas , fertility levels are considerably higher for the rural farm popu-
lation than for the urban or rural nonfarm populat ions . In 1970 there are 
only very small metropol i tan and nonmetropol i tan fertility differences for 
u rban and rural nonfarm wives , but a very large me t ropo l i t an -nonmet ro -
politan difference in the fertility of farm wives . 

There are also persist ing regional differences in fertility net of these 
other residential as well as socioeconomic and demographic factors . The 
Nor theas t and Nor th Central regions tend to have higher levels of current 
fertility than the South or West . 

Summary and Conclusion 

T o summarize , the vas t changes in fertility and fertility-related behav-
ior since World War II were both unprecedented and unpredic ted; and 
they have had important immediate and long-range effects on American 
society. Fur the rmore , they are pervas ive; that is , those social variables 
that we have been able to examine with census data , such as r ace , ethnic 
s ta tus , education and res idence , do not indicate differences with respect 
to t rends in fertility. N o r do these social variables differentiate t rends in 
such related phenomena as proport ion marrying or the age pa t te rn of fer-
tility. In short , the same t rends were found for every group. Yet these 
same social and economic variables do tend to differentiate current fertil-
ity levels in the cross sect ion. 

It might be asked why variables such as race , ethnic s ta tus , or educa-
tion should affect fertility trends. The typical t ime series proposi t ion is 
formulated as follows: A change in X implies a change in Y. H e r e Y is 
fertility a n d Z is r ace , ethnic s ta tus , or educat ion. Because r ace , ethnic 
s ta tus , and educat ion tend not to change, why should they be expected to 
affect changes in fertility? The reason is that r ace , ethnic s ta tus , and edu-
cation (and other var iables , such as income or res idence , which are 
changeable) are "f i l ter" variables; people tend to live their lives within 
groups whose boundar ies are defined by these variables. W e would ex-
pect that any secular change that affects fertility t rends would be filtered 
through these groups and , therefore, fertility t rends would be affected by 
the s tandard social and economic variables . That this is not the case sug-
gests that those factors responsible for changes in period fertility during 
the pas t 25 years were sufficiently powerful to permeate every group; or, 
al ternatively, that there were a number of factors operating in the same 
direction and that some operated on certain social groups and some 
opera ted on others . Undoubted ly , both possibilities are partially t rue . 

It should be noted that the expected "f i l ter ing" effect of race and edu-
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cation is different from the more common composit ional explanation to 
which these variables are put . The composit ional explanation accounts 
for changes over t ime in some dependent variable by showing that the 
total populat ion is changing with respect to the proport ion of the popula-
tion in each of the var ious categories of some predictor variable known to 
be related to the dependent variable. F o r example , educat ion is inversely 
related to fertility in the cross section. Thus an upgrading in the educa-
tional at tainment of the populat ion would be expected to bring about a 
reduct ion in fertility. In the present chapter , such a composit ional expla-
nation is shown to be part ly responsible for the increase in propor t ion of 
women never married. But this type of composit ional explanation is not 
applicable to the fertility t rends of the pas t 25 years because the same 
trend is found within each group examined. 

N o t only were these t rends found within every subgroup in the United 
Sta tes , but also many of the same t rends can be found in other developed 
nations as well—albeit with important differences. In general those coun-
tries that had comparat ively low levels of fertility during the 1930s experi-
enced a sustained pos twar surge in fertility in the 1940s and 1950s, fol-
lowed by declining fertility rates in the 1960s (Campbell , 1974; 
Tei te lbaum, 1973; and Westoff, 1974). The elevation in fertility was most 
p ronounced in the Uni ted States , Canada , Austral ia , and N e w Zealand; 
but it was found in numerous European countr ies as well. 

This pervas iveness of fertility t rends suggests that the explanat ions 
needed must be of a broad and historical na ture . 4 ' B r o a d " here refers to 
factors that cut across boundaries of the social s t ructure , and "h i s to r i ca l " 
implies explanations that refer to specific events or series of even t s . Such 
explanations are not uncommon in the l i terature; examples would include 
the relative prosperi ty of the 1950s, the introduct ion of the pill, or the 
birth of the w o m e n ' s movement . 

The problem with such explanations is that (a) they generally are ex 
pos t facto, (b) in the short run there is not sufficient variation to test these 
explanat ions , and ( c ) they tend not to aid in the predict ion of future 
even ts . (See Spilerman, 1975, for a more detailed discussion of the vari-
ous problems.) H o w e v e r , the difficulties involved in historical explana-
tions should not d issuade demographers from pursuing them because , as 
the results of our project to date suggest, historical factors are most likely 
to be responsible for the recent wide fluctuations in period fertility—fluc-
tuat ions that have had a substantial impact on virtually every social insti-
tut ion. 
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Age and the Sociology of Fertility: 
How Old Is Too Old? 1 

RONALD R. RINDFUSS and LARRY L. BUMPASS 

Age has received ra ther little at tent ion from the sociology of fertility 
even though it is a basic variable in the demography of that subject. The 
biological features of the age pat tern of fertility are well known. After men-
a rche , the ability to reproduce increases with age to a plateau in the 
twent ies and then declines at an accelerat ing pace until m e n o p a u s e is 
reached. The level and shape of the schedules vary , but marked age varia-
tions in fertility are found in all popula t ions , with the consequence that 
age is routinely taken into account in fertility analyses . Although age 
differences in marital fertility 2 are readily explained by differential fec-
undity in the absence of contracept ion, fecundity need not have a major 
effect in low fertility populat ions . Never the less , the common unders tand-

1 The analysis reported here was supported in part by a NIH grant, No. HD07682, and by 
a CPR grant No. HD05876 to the Center for Demography and Ecology, as well as NIMH 
Grant No. MH-24807. 

2 Other factors such as age at marriage patterns and widow remarriage sometimes play an 
important role in the shape of total fertility schedules. 
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ing of differential fecundity by age may partly explain the relative neglect 3 

Of the social and psychological effects of age on fertility decis ions. 

This chapter focuses on age and the related demographic concept of 
elapsed time as salient variables in the decision to terminate childbearing 
(or conversely, the absence of a decision to continue) . The basic proposi-
tion can be simply stated: later means fewer. The chapter is meant to be 
provocat ive , ra ther than definitive; the intent is to explore and illustrate a 
set of ideas , ra ther than to systematically test any part icular hypothes is . 
W e hope to examine some of these ideas more adequately in future work. 

In addition to being important to the sociology of fertility, the issue of 
age is obviously re levant to the interpretat ion of period changes in fertil-
ity. The frequent deba te over whether per iod reduct ions reflect changes in 
reproduct ive goals or " s i m p l y " represent delays in fertility may be an-
swered by the assert ion that delays may be expected to result in an ulti-
mate reduction in the level of fertility desired even in the absence of an 
initial change in goals. 

The first part of the chapter discusses ways in which age may affect 
fertility decisions. The remainder of the chapter explores the utility of this 
approach for unders tanding two concerns of s tudents of fertility behavior: 
differential fertility by age at marriage and the effect of marital disruption 
on fertility. 

The Sociological Component of the Age Effect on Fertility 

Being " t o o o ld" is often reported as a reason for not having more chil-
dren (Hoffman, 1975; Rainwater , 1965; Whelpton et al, 1966). Age is an 
important considerat ion in a couple ' s decision with respect to the termi-
nation of fertility. While in its simplest form this proposi t ion refers to a 
decision process about whether or not ano ther child is desired, it also ap-
plies to other aspects that affect the probabil i ty of another birth such as 
choice of contracept ive method and the vigilance with which contracep-
tion is practiced. Fo r example , age differentials in contracept ive failure 
among couples intending no more children (Ryder , 1973) may be inter-
pre ted as reflecting this component as well as differential fecundity. An-
other example would be the delay of a sterilization until an age beyond 
which a couple is certain they will not want another child. 

3 This is not to imply that the issue has been completely ignored in the literature. For 
example, Ryder (1973) has "speculated] that one factor in the decision to end childbearing 
is the respondent's age, quite apart from the number of children she has already borne [p. 
136]." The point is that the proposition has not received the attention it should. 
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The social aspects of age may affect fertility decisions in a number of 
ways . Firs t , the longer a w o m a n 4 pos tpones bearing a child of a given 
birth order , the greater the likelihood is that she will get involved in other 
ego-involved activities that consume t ime and energy. These activities 
may take the form of a career , complet ion of educat ion, volunteer work , 
or the pursuit of avocat ional interests . Wha teve r form they t ake , these ac-
tivities compete with childbearing and rearing for the w o m a n ' s t ime and 
at tent ion. It should be noted that this competi t ion need not pit the " t rad i -
t iona l " roles of wife and mother against the " m o d e r n " role of a career 
woman . Indeed, t ime invested in activities in connect ion with children al-
ready born may compete with additional childbearing. 

Second, because fertility tends to occur within a comparat ively short 
t ime span, its pos tponement increases the likelihood that o ther members 
of the couple ' s cohor t will have completed their childbearing. To give 
birth at a later age implies a set of constraints over an extended port ion of 
the couple ' s married life during which they will be " o u t of p h a s e " with 
their age peers . While the couple goes through the progression of child-
rearing phases from intensive infant care to coping with teenagers , at each 
phase members of their birth cohort will be in successive phases . Thus 
couples contemplat ing a parity progression at a relatively late age face 
both a set of constraints not shared by their age peers and the loss of an 
important source of advice and support in the childrearing p roces s . One 
aspect of this is likely to be a diminution with age of pronatal is t influences 
from friends and acquain tances . 

The effect of age on fertility decisions also has a social-biological com-
ponen t that is not related to fecundity. Ra ther , it derives from the concern 
that with increasing age , the par tners may not have sufficient t ime and en-
ergy to cope with a child (or another child)—viewing time and energy ei-
ther in absolute te rms or as scarce and diminishing resources for which 
childbearing comes into increasing competi t ion with other life goals . 

Finally, there may be normative bounds prescribing the " p r o p e r " t ime 
for childbearing. There are a number of sources and manifestations of 
such a norm. One source may be concern over the onset of secondary ste-
rility—reflected in par t in the admonit ion to young couples to have (more) 
children "before i t ' s too l a t e . " Similarly, there may be a general aware-
ness through the popular press that bearing children at relatively later 
ages involves increased health risks for mother and child. In the 
idea l - typica l life cycle represented in the popular culture by television 
and p ress , childbearing belongs to the early s tages, and couples with 

4 Throughout, age of wife is being employed. However, age of husband is also likely to 
have an effect, particularly when there is disparity between age of wife and age of husband. 
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babies are young couples . That it is considered somehow less appropr ia te 
to bear children at later ages may be suggested in the ambivalence of 
friends over how to respond to a pregnancy announcement by a couple in 
their late thirties. 

In a fledgling a t tempt to approach this i ssue , women in the 1970 Na-
tional Fertility S tudy 5 were asked about the ideal age of a w o m a n at the 
birth of her first and last children: 

Q. 3: What do you think is the ideal age for a woman to have her first 
child? 

Q. 4: And what is the ideal age for a woman to have her last child? 

Although these quest ions are subject to all the potential hazards involved 
in quest ions dealing with the ideals (for example , see Blake , 1966; Bum-
pass and Westoff, 1970; Rindfuss, 1973; Ryder and Westoff, 1969) and 
some difficulties of their own as well, the uniqueness of the quest ions 
merits a brief discussion. The averages are 21.8 for the ideal age to have a 
first child and 30.8 for the ideal age to have a last child. Thus the ideal 
span of childbearing (9 years) is a comparat ively small fraction of the bio-
logical potential and is not very dissimilar from the average actual t ime 
used for childbearing. 

The distribution for the ideal age to have the last child is very uneven . 
Thir ty-one percent of the respondents give 30 as the ideal age to termi-
na te , and the next most frequent responses are 35 and 25. These preferred 
numbers are also evident within various subgroups . This pa t te rn of heap-
ing is identical to that found in the report ing of age in societies where age 
is not well known (Stockwell and Wicks , 1974), and may reflect a general 
absence of a considered opinion on the subject. Howeve r , there is another 
plausible interpretat ion. Ages 25, 30, and 35 represent significant years in 
a social sense . Age 30 is perhaps the bes t example—as immortal ized by 
the radical slogan of the 1960s. These b i r thdays , more than adjacent birth-
days , are regarded as significant milestones in the life cycle p rocess . 

A second age-related factor that is likely to have a sociological effect 
on fertility is age of youngest child or, as it is somet imes t e rmed , length of 
open interval. This variable is obviously related to age of w o m a n , particu-
larly in that , unless another birth in tervenes , both variables increase over 
t ime at the same ra te . Probably the main effect of age of youngest child is 
related to the level of child care the woman is involved in—an effect im-
perfectly captured by the age of woman variable . Clearly, the amount of 

5 The 1970 National Fertility Study, directed by Norman B. Ryder and Charles F. Wes-
toff, is a national probability sample of 6752 ever-married women under 45 years of age, 
residing in the continental United States. 
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t ime spent in child care varies with age of youngest child. It has been esti-
mated that the amount of child care t ime required of the woman is three to 
four t imes as great if the youngest child is an infant than if the youngest 
child is age 2 through 5 (see Stone, 1972). Other things being equal , the 
further the woman is from the intensive care required by very young chil-
dren , the less willing she may be to have another child and reenter these 
intensive care obligations. 

Age of youngest child is also an indication of the likelihood that a 
woman will have developed nonfamilial interests that compete with child-
bearing and rearing. The implication here is similar to that which applies 
to age of woman : As time becomes available that is not required for child 
ca re , the probability that the woman will become involved in nonfamilial 
activities increases . Fur the rmore , there may be a consensus , if not a 
norm, regarding the maximum desirable interbirth interval (see Westoff et 
al., 1963, p . 63). 

Methodological Concerns 

It is not without reason that the issues addressed here have received 
little at tention: Their empirical exploration is fraught with methodological 
pitfalls. One such problem is the measurement of the biological compo-
nent of the age effect on fertility. The pr imary assert ion is that age has an 
effect on fertility greater than its simple biological componen t , and that 
the reasons for that effect are sociological. The most straightforward pro-
cedure would be to control for the biological effect and examine what is 
left. But although the biological effect is well known, the measurement of 
fecundity is highly problemat ic where contracept ion is widely pract iced. 
(This is not to imply that fecundity is easy to measure in a noncontracept-
ing popula t ion—but that alternative need not concern us here . ) The prob-
lem arises because per iods of contracept ive use cannot be assessed for 
fecundability and nonuse tends to be related to percept ions of fecundabil-
ity. What is measurable is known or suspected sterility. The former is 
generally the result of explicit events (a sterilizing operat ion or meno-
pause) and thus can be repor ted and dated comparat ively accurate ly . The 
latter is generally based on intervals of nonuse of contracept ion, and , as 
such, the percept ion and dating process vary from individual to indi-
vidual . 

A second major difficulty is that the proposi t ion " la te r means f ewer " is 
concerned with individual changes over t ime, and , as such, its testing de-
mands longitudinal da ta . The argument is that the longer an in tended birth 
is pos tponed , the greater the likelihood is that a couple will revise its fer-
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tility goals downward . While there is some longitudinal suppor t for this 
point (Freedman et al.f 1965), our presen t exploration is confined to 
cross-sectional data . 

In the absence of pr ior measures of fertility intent ions, it is only possi-
ble to illustrate pa t te rns consistent with our hypothes is . To do so , data 
from the 1970 Nat ional Fertility Study are employed. Whenever possible , 
the same analyses have been routinely performed on data from the 1965 
Nat ional Fertility Study and essentially the same results are obtained. 
This is , of course , gratifying, but it provides little comfort with respect to 
the longitudinal problem since both are cross-sectional s tudies . 

Age and the Termination of Childbearing 

In examining the cross-sectional relat ionship be tween age and fertility 
intent ions, we are concerned with the decision to terminate childbearing, 
and the measure of the dependent variable used is whether or not the re-
spondent intends to have more chi ldren. 6 The sample has been restr icted 
to currently married women who are without known or suspected fecun-
dity problems. The focus on presumably fecund women minimizes the bi-
ological effects of age on the differentials we observe , since by definition 
it eliminates from the analysis women who have unsuccessfully tried to 
become pregnant . F o r the considerat ion of age of youngest child, women 
who are either childless or pregnant are also excluded. 

The relationship be tween age and the intention to have an additional 
child is shown in Table 3 .1 . As we would expec t , for any given par i ty , the 
proport ion intending to have more children is strongly and inversely re-
lated to age. Similarly, Table 3.2 shows the cross-sectional relationship 
be tween age of youngest child and childbearing intent ions, controlling for 
pari ty. Also as expec ted , the proport ion intending more children is 
strongly and inversely related to age of youngest child. 

In order to see if the relationships found in Tables 3.1 and 3.2 persist 

6 Among presumably fecund, currently married women, future childbearing intentions 
were measured by one of three questions depending on the respondent's current status. 
Those who were currently pregnant were asked: 

Q. 199: Do you and your husband intend to have another child in addition to the one 
you are now expecting? 

Those who were not currently pregnant and had had zero live births were asked: 

Q. 205: Do you and your husband intend to have any children? 

Those who were not currently pregnant and had had one or more live births were asked: 

Q. 212: Do you and your husband intend to have another child? 
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Parity 

Age 0 1 2 3 4 + Total 

Proportion intending more children 
< 2 0 99 96 * * * 94 

2 0 - 2 4 97 90 49 33 37 77 
2 5 - 2 9 85 77 34 27 19 45 
3 0 - 3 4 55 56 18 15 15 23 
3 5 - 3 9 *c 20 8 7 5 9 
4 0 - 4 4 * 10 3 5 6 6 

Total 90 75 27 

Number of women 

16 11 40 

< 2 0 79 97 15 1 — 192 
2 0 - 2 4 295 363 271 68 27 1024 
2 5 - 2 9 112 208 346 214 152 1032 
3 0 - 3 4 36 96 237 194 224 787 
3 5 - 3 9 19 59 172 168 239 657 
4 0 - 4 4 16 48 146 135 211 556 

Total 557 871 1187 780 853 4248 

a The fol lowing respondents are excluded: women with reported fecundity impairments, 
currently pregnant women, and women who are currently widowed, divorced, or separated. 

6 The 1970 National Fertility Study oversampled black women. To adjust for this, a 
weight ing system based on Current Population Reports was used in calculat ing statistics 
in this and subsequent tables. However, the number of women reported are unweighted. 

c Asterisk denotes base less than 20. 

when other fertility decision related variables are controlled, a dummy 
variable multiple regression analysis was performed in which the depen-
dent variable was whe ther or not the couple intended more children. The 
independent var iables , in addition to age, age of youngest child, and par-
ity, include educat ion, race , religion, age at marriage, and the length of 
the interval be tween marriage and the birth of the first child. In addition to 
the restrictions previously described, this analysis was limited to women 
aged 2 5 - 3 4 . The results are shown in Table 3.3 As might be expec ted , the 
differentials by age or age of youngest child are diminished somewhat 
with all the other variables in the model controlled (compare the gross and 
adjusted columns) . H o w e v e r , the effects of age and age of youngest child 
are still substantial . The proport ion intending more is twice as large in the 
youngest age group as in the oldest. Similarly, the propor t ion intending 
more children is two-thirds greater among those who have infants than 
among those whose youngest child is 6 years old or older. 

TABLE 3.1 

Proportion Intending More Children by Age of Respondent and Parity: 1 9 7 0 ' ' 
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Proportion intending more children 
< 1 94 49 25 20 59 

1-2 88 41 32 16 49 
3 - 5 79 27 17 8 29 
6 + 26 9 6 8 10 

Total • 75 27 16 11 32 

Number of women 
< 1 247 178 89 110 624 

1-2 281 290 155 204 930 
3 - 5 156 246 203 222 827 
6 + 187 476 335 321 1319 

Total 871 1190 782 857 3700 

a The fol lowing respondents are excluded: women with reported fecundity impairments, 
currently pregnant women, women who are currently widowed, d ivorced, or separated, and 
women who do not have any chi ldren. 

These analyses may seem to demons t ra te what is intuitively obvious . 
Our purpose is to d raw attention to the fact that the age effects require 
sociological at tention focused on the role of age as a factor in the decision 
not to have more children. Again, we note that the underlying argument is 
necessari ly longitudinal. 

If we are correct that age and elapsed t ime are important dimensions in 
the fertility decision p rocess , then they may be part of the explanation of 
two related differentials in fertility: those by age at marriage and marital 
his tory. This possibility will be addressed in the next two sections entitled 
" A g e at First Mar r i age" and " A g e at Second Mar r i age . " 

Age at First Marriage 

The relationship of age at marriage and fertility is among the strongest 
and most pervasive in the l i terature. H o w e v e r , theoretical at tention to 
this differential is scant—undoubtedly for reasons similar to those out-
lined in our initial discussion of age effects. There are a number of likely 
demographic explanat ions for the negative effect on fertility of age at mar-
riage: (1) Premarital pregnancy may select women who are both more fe-
cund and less effective contraceptors into early ages at marr iage; (2) the 

TABLE 3.2 

Proportion Intending More Children by Age of Youngest Child and Parity: 1970" 

Age of Parity 
youngest 

child 1 2 3 4 + Total 
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TABLE 3.3 

Unadjusted and Adjusted Percentage Intending More Children by Age and Age of 

Youngest Child for Currently Married, Presumably Fecund, Not Currently Pregnant 

Women Aged 2 5 - 3 4 Who Have Had at Least One Live Birth: 1970 

Unadjusted percentage Adjusted percentage" Number of 
intending more intending more women 

Age 
2 5 - 2 6 53 56 343 
2 7 - 2 8 35 32 371 
2 9 - 3 0 29 29 357 
3 1 - 3 2 21 25 308 
3 3 - 3 4 17 23 292 

Total 31 1671 

Age of youngest 
child 

< 1 45 40 252 

1-2 38 35 475 

3 - 5 29 30 509 

6 + 19 24 435 

Total 31 1671 

a The fol lowing variables are in the model: age, age of youngest chi ld, parity, educa-
tion, race, religion, age at marriage, and the length of the interval between marriage and 
the birth of the first chi ld. 

later a woman marr ies , the shorter will be the length of t ime she is ex-
posed to the risk of unwanted fertility after she has had all of the children 
she wants ; (3) later age at marriage may result in greater risk of subfecun-
dity before desired childbearing is completed; and (4) some of the fertility 
differentials by age at marriage may be spurious due to its correlat ion with 
other variables such as educat ion and social background. 

These relationships have been analyzed in detail for whi te , once mar-
ried women in the 1965 and 1970 National Fertility Studies w h o were mar-
ried 10-14 years (Bumpass and Mburugu, 1976). While mult ivariate con-
trols reduce the observed differential somewhat , strong net differences 
persist that seem bes t unders tood in te rms of the age effects under discus-
sion here . In both da ta se ts , about one-third of the difference in fertility by 
age at marriage can be explained by differentials in sterility and unwanted 
bir ths . 

The remaining difference is extremely impor tant in light of the sociol-
ogy of fertility and may be interpretable in te rms of the sociological ef-
fects described earlier: the older the w o m a n , the more likely she is to be 
involved in nonfamilial activities; the older the woman , the more likely 
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that her age contemporar ies have completed their childbearing; and the 
older the woman, the less support and urging she will receive from signifi-
cant others to have children. 

Age at Second Marriage 

Similar processes ought to be associated with age in the fertility of sec-
ond marriages. In addit ion, the sociological effect of age at remarr iage 
also incorporates some of the effect of age of youngest child. T o the ex-
tent that fertility does not occur during the disruption, then the disruption 
has the effect of lengthening the open in terval—that is , of increasing the 
age of youngest child. 

T o explore these ideas , this section examines the effect of age at remar-
riage on intended fertility in the second marriage for a subsample of re-
spondents from the 1970 National Fertility Study. This subsample con-
sists of all twice-married, currently married women , with the except ion of 
those who had a sterilizing operation (or whose current husband did) be-
fore the remarriage, and with the except ion of those who think they are 
sterile even though they have not had a sterilizing operat ion. The depen-
dent variable is intended fertility in the second marriage, which is the sum 
of the number of wanted children born in the second marriage plus the 
additional number of children intended. Thus this analysis is directed at 
factors affecting childbearing decisions after remarr iage. 

As before, a dummy variable multiple regression routine is employed 
to control for a number of potentially confounding variables. The number 
of children the woman had borne prior to the beginning of the second mar-
riage is controlled. Unfortunately , similar information is not available for 
the current husband. Because orientations toward second marriage fertil-
ity may be different for divorced women than for widowed women , the 
reason for dissolution is included in the models . In addit ion, the following 
background variables are controlled: educat ion of wife, educat ion of cur-
rent husband, race of wife, and religion of wife. Table 3.4 shows the re-
sults of this analysis. 

The first column in Table 3.4 shows the unadjusted mean intended fer-
tility in second marriage for each category of age at second marr iage. As 
expected , mean fertility decreases as age at second marriage increases . 
The second column shows the adjusted mean fertility. Although the dif-
ferentials among the various groups decline somewhat when potential ly 
confounding factors are controlled, the effect of age at second marriage is 
still strong and inverse , and this relationship is orderly with the except ion 
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TABLE 3.4 

Unadjusted and Adjusted Mean Intended Fertility in Second Marriage for 
Twice-Married, Currently Married Women: 1970 

Age at Mean intended fertility in second marriage Unweighted 

second number 
marriage Unadjusted Net, a Net 2

f t Net 3

c Net 5

d of women 

< 2 0 2.62 2.24 2.34 2.25 2.55 39 
2 0 - 2 1 2.06 1.74 1.76 1.76 1.87 64 
2 2 - 2 3 1.64 1.60 1.53 1.60 1.57 69 
2 4 - 2 5 1.51 1.57 1.56 1.59 1.55 69 
2 6 - 2 7 1.38 1.43 1.42 1.42 1.39 54 
2 8 - 2 9 0.89 1.18 1.15 1.17 1.06 41 
3 0 - 3 1 1.06 1.15 1.10 1.11 1.01 36 
3 2 - 3 4 1.13 1.36 1.45 1.34 1.31 32 

3 5 + 0.46 0.72 0.77 0.71 0.63 36 

Total 1.49 

a Model includes: number of chi ldren born by second marriage, reason for dissolution, 
education of wife, education of current husband, race, and religion of wife. 

6 Model includes: the basic six control variables, plus length of first marriage and 
length of marital disuption. 

c Model includes: the basic six control variables, plus age at first marriage and length 
of first marriage. 

d Model includes: the basic six control variables plus age at first marriage and length of 
marital disruption. 

of women who began their second marriage at ages 3 2 - 3 4 . W o m e n who 
began their second marriage at age 19 or younger have a preferred fertility 
in second marriage that is three t imes greater than those who began their 
second marriage at age 35 or greater; and this is the case controlling for 
the number of children born by the beginning of the second marr iage. Fur-
the rmore , there is a difference of more than half a child be tween those 
who began their second marriage at age 20 or 21 and those who began 
their second marriage at age 30 or 31 . 

Age at beginning of second marriage is the sum of three variables that 
are important for fertility preferences: age at first marr iage, length of first 
marr iage, and length of marital disruption. While these three components 
and age at beginning of second marriage cannot be entered into the same 
equat ion, it is possible to use any pair of these components and age at 
beginning of second marriage in the model . This has been done for each of 
the three possible combinat ions , and the results are shown in Table 3.4. In 
each of the three cases , age at second marriage still has the same strong, 
inverse relationship to mean intended fertility in second marr iage. 



54 Ronald R. Rindfuss and Larry L. Bumpass 

Conclusion 

One of the major advances in the demography of fertility has been the 
separat ion of the timing and number componen t s of movements in period 
fertility. However , acknowledging the analytical dividends of this decom-
posit ion, there are also theoretical links be tween timing and quant i ty . It 
is , of course , well known that the two componen t s tend to respond to sim-
ilar influences, so that what affects the t empo of fertility of younger co-
horts may effect the quanti ty of fertility of older cohorts in the same 
period. The perspect ive taken here is tha t , in addition, changes (over 
time) or differences (within a period) in the timing of fertility are asso-
ciated with differences in the ult imate amount of childbearing. The socio-
logical meanings of age as they affect fertility decisions are seen as the 
critical link in this relat ionship. 

Moreover , we want to emphasize that it is relative age 7 that is impor-
tant . Since the significant considerat ions are sociological ra ther than bio-
logical, " H o w old is too o l d ? " is a quest ion about the relative childbear-
ing pace of one ' s pee r s , internalized ideal life cycles , and the expectat ions 
of significant o thers . 

We feel that the social definition of childbearing age is a critical issue 
that has received far too little attention in the sociology of fertility, and 
that this is especially unfortunate because of the potential theoretical 
power of this quest ion for the interpretation of other fertility differentials. 
We note in conclusion that an example of this might be educat ion. One 
effect that education has is to distribute women into various ages at par-
enthood. 

We do not intend to imply that the usual interpretat ions a t tached to 
educat ion differences are irrelevant: Fo r example , less traditional orienta-
tions among high educat ion women could result in longer delays after the 
complet ion of educat ion before motherhood. We do wish to no te , how-
ever , that a significant par t of the educat ion differences in fertility may be 
a consequence of the delay of fertility required for a given level of educa-
tion to be completed. Such delays may reduce fertility in both its un-
wanted and wanted componen ts . The latter is our major concern here . 
When we examine the effect of education on wanted fertility (as defined in 
Ryder and Westoff, 1972), the negative effect disappears or becomes cur-
vilinear when age at first birth is controlled. Fo r example , for currently 
marr ied, white mothers married 10-15 years in 1970, the educat ion means 
are: 

7 See Ryder (1973). 
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Observed 

Adjusted for age 
at first birth 

Number 

of cases 

0 - 8 years 
9 - 1 1 years 
12 years 
College 1 -3 
College 4 + 

3.2 
3.1 
2.7 
2.9 
2.8 

3.0 
2.9 
2.8 
2.9 
3.0 

43 
121 
411 
136 
94 

It is quite possible that a number of other variables typically found to affect 
fertility do so , to an extent , because of their effect on the timing of fertility. 
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4 
Couples' Decision-Making 
Processes Regarding Fertility1 

LINDA J . BECKMAN 

The major objective of this chapter is to elucidate a socia l -psychologi-
cal model of fertility decision making in order to call increased attention 
to the role of psychological and motivational variables in the determina-
tion of fertility. Socia l -psychological theory and research that per tain to 
h o w individuals and marital dyads form preferences and make choices re-
garding childbearing will be reviewed. The focus will be on these pro-
cesses as they occur in the United States and other developed countr ies , 
for one likely concomitant of modernizat ion is increased impor tance of 
decision making in the determination of fertility. 

W o m e n in developed countries use contracept ion to reduce their fertil-
ity far below their biological ability. Many couples (or individuals) are 
making choices regarding the use of contracept ion and the limitation of 
fertility. The quest ions to be considered are how they 4 ' d e c i d e " to limit 
fertility and what de termines their decis ions. 

Fertili ty-related decision processes recent ly have at t racted the interest 

1 Preparation of this paper was supported, in part, by grant HD-52807 from Center for 
Population Research NICHD and by Career Development Award AA-00002 to the author. 
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of psychologists and social psychologists for the following reasons . First , 
with increasing utilization of the more effective means of fertility regula-
t ion, it seems likely that fertility " d e c i s i o n " processes are becoming more 
salient, and preferences regarding fertility may be increasingly in accord 
with actual fertility. Second, as sociodemographic differentials in fertility 
decrease (Ryder and Westoff, 1972; Turchi , 1975; U . S. Bureau of the 
Census , 1973, 1974; Westoff and Ryder , 1969), individual factors in deci-
sion making attain increasing explanatory power . While the decline of so-
ciodemographic differentials in fertility may be a reflection of declining 
var iance in desired and actual fertility in the Uni ted Sta tes , an alternative 
assumpt ion is that subgroup normative influences have become less sa-
lient while individual instrumental values and preferences regarding fertil-
ity have gained in predict ive power . Motivational preferences are less 
likely merely to reflect sociodemographic differences and may opera te in-
dependent ly to influence fertility behavior . 

Demography's Implicit Recognition of Motivational Influences 

Demographers have postulated implicitly that fertility decision making 
occurs , but , because of their emphasis on aggregate data , have generally 
not explicitly examined or defined decision-making processes . Psycholo-
gists (Edwards , 1954; Fishbein, 1967; Janis and Mann, 1977; Jones and 
Gerard , 1967; L e e , 1974) have examined the decision-making process ex-
tensively, but in the pas t have rarely applied it to the area of fertility. 

Most demographers postulate underlying subjective psychological 
variables , as in use of the concept value of children, to explain transit ions 
from high fertility to low fertility during economic development . But in 
their reliance on data from censuses and large-scale national sample sur-
veys , demographers largely have avoided problems of reliability and va-
lidity that plague researchers dealing with these " so f t e r " var iables . Even 
when they have used motivational var iables , these have tended to be uni-
dimensional variables such as desired, expec ted , or ideal family size. 
Thus although implicitly recognizing that some type of decision making or 
preference-crysta l l iza t ion process occurs , demographers have left the 
area of choices , preferences , and decisions regarding fertility to two di-
vergent groups , economis ts and psychologis ts . 

Despite demographers ' reluctance to examine these microlevel vari-
ables , I believe that our models must be reductionist ic and must a t tempt 
to examine individual preferences and decis ions. If contracept ive use de-
pends on a process of individual and family decision making, macromod-
els of sociological or demographic variables are not sufficient. Attent ion 
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must be given to the cor respondence or interact ion be tween sociodemo-
graphic and motivational variables , that i s , h o w macrovar iables are t rans-
lated into microvariables . Even more impor tant is the possibility that mo-
tivational variables can explain differences in fertility not accounted for 
by demographic differentials (Beckman, 1974, 1976). Such an approach 
has been criticized severely (Hauser and Duncan , 1959, p p . 96-102) for 
the psychological reduct ionism or rat ionalization inherent in such ac-
coun t s , lack of representa t iveness , reliability and validity, and inability to 
deal with fertility in the aggregate or to measure t rends over t ime. How-
ever , none of these difficulties, except for reduct ionism, is inherent in 
psychological var iables , and the al ternative is to postulate (implicitly if 
not explicitly) intervening processes or variables while refusing to exam-
ine them. 

Social-Psychological Approaches to Fertility Decision Making 

There are several possible existing paradigms or theoret ical orienta-
tions to a socia l -psychological approach to fertility decision making (Da-
vidson and Jaccard , 1975; Fishbein, 1972; Fishbein and Jaccard , 1973; 
H a s s , 1974; Te rhune , 1973; Terhune and Kaufman, 1973; Townes et al., 
1974). Most socia l -psychological theories of fertility decision making 
owe much to the economis t s , but consider psychological as well as eco-
nomic costs and benefits of parenthood. They begin with the premise that 
behavior is motivated and that motivation is governed by posi t ive and 
negative incentives (Smith, 1973). Usual ly the assumption is made that if 
costs of an additional child outweigh the benefits, the person will choose 
not to have an additional child. If benefits outweigh cos ts , the pe r son will 
desire an additional child (Beckman, 1974; H a s s , 1974). These models are 
defined as " r a t i o n a l " because , in effect, it is assumed that the individual 
makes a choice, based on perceived benefits and cos ts , which maximizes 
his or her psychic (that is , subjective expected) utility. 

Almost all theoris ts and researchers of fertility decision making (with 
notable except ions , for example , H a s s , 1974; Mellinger, 1974) have looked 
at individual preferences and decisions ra ther than couples ' decision 
processes regarding fertility. In so doing, they have inadvertent ly elim-
inated one extremely important stage of the fertility decision p rocess , 
that is , how individual preferences or choices are combined to reach a 
joint decision regarding fertility. The assessment of the impact of the deci-
sion process itself on fertility levels is of impor tance . Although it is t rue 
that ei ther member of a couple may alone make a decision to control fer-
tility, in 1975 8 1 % of marr ied women in Lo s Angeles County repor ted that 
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both spouses shared equally in the decision of h o w many children to have 
(unpublished data from a study conducted among a representa t ive sample 
of 583 married women aged 18-49; see Beckman , 1976). 

A Social-Psychological Model of Couples' Fertility 
Decision-Making Processes 

In societies where knowledge and pract ice of contracept ion are wide-
spread, the assumpt ion is often made (Thompson , 1974) that ra t iona l - in-
strumental models of individual decision making (such as the Fishbein 
model) are most appropr ia te . The conceptual izat ion that I shall develop is 
perhaps best character ized as a rational-type model of fertility, although it 
does not ignore normat ive influences. The model assumes that a contin-
u u m exists from preference to individual decision to joint decision. A de-
cision indicates a conscious choice whereas a preference indicates a sub-
ject ive favorability or affect. In this conceptual izat ion it is assumed that 
individuals and couples , in varying degrees , make decisions or choices re-
garding fertility, based at least partially on personal tastes or preferences , 
for varying long- or short- term time spans . 

MOTIVATION FOR A/ANOTHER CHILD 

Before discussing couples ' decision making, it is desirable to consider 
individual decision making. This necessi ta tes explication of a hypothet i -
cal construct called motivation for parenthood. This construct can be de-
fined as the general s trength of the tendency to have a first or an additional 
child. It represents a predisposit ion to act and serves to a rouse , maintain, 
and direct behaviors toward or away from the goal of having a first or an 
additional child. The strength of motivation for or against a /another child 
depends on the perceived satisfactions and costs of having an nth child 
(the marginal utility of an nth child), as compared to various al ternatives 
to children. Rewards and costs can be defined as perceived posi t ive out-
comes (satisfactions or benefits) and negative outcomes (costs) associated 
with having and interacting with an nth child. 

Fo r women , the perceived rewards and costs of paren thood and the 
perceived rewards and costs of major al ternat ive sources of psychic satis-
faction (such as employment or leisure) affect decisions whe ther and 
when to have an additional child, and therefore , affect fertility variables 
such as use of contracept ion and length of t ime between marriage and first 
birth (see Figure 4.1). Fertility decision making is conceptual ized as a se-
quential process (Hass , 1974) in which the key decision probably is 
whether to have another child, ra ther than h o w many children to have . 
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The preference s t ructures of individuals (that is , the perceived satisfac-
t ions and costs) may have built into them some preconscious satisfactions 
(that is , desiring a child because of an unconsc ious need to mother or an 
unconscious need to p rove one ' s virility) or cos ts that are not easily mea-
sured and that may cause discrepancies be tween predicted motivat ion for 
paren thood and actual choices . Also it is possible that some satifactions 
or preferences serve as lexicographic events (Pope and Namboodi r i , 
1968), that is , they const i tute normat ive or moral acts that , as ends in 
themselves , are not weighed against other al ternatives as suggested in the 
general model . A normat ive or moral act (for ins tance, having at least two 
children) may be chosen automatically, wha tever the disutility or oppor-
tunity costs involved; it is not bound by rational considerat ions . In such 
cases it is expected that situational and individual factors gain impor tance 
once minimal cultural norms have been met . F o r ins tance, the weighing of 
the salience of perceived advantages and disadvantages of pa ren thood for 
married couples may become more evident after the second child is born 
(Hass , 1974; K a m m e y e r , 1971). Before that point , for most people the 
weighing of posit ive and negative factors could determine the timing of 
the birth, but not the probabili ty of occur rence of the birth. (Of course , 
the timing of early bir ths is related to the probabil i ty of occur rence of later 
births.) 

PROPOSED CAUSAL RELATIONSHIPS OF THE MODEL 

Figure 4.1 shows the critical variables of interest in the p resen t formu-
lation. Underlying personal i ty character is t ics , sociodemographic charac-
terist ics, and situational determinants are thought to affect perceived 
satisfactions and cos ts , and thus motivation for parenthood. Sociodemo-
graphic variables may affect personali ty variables as well as directly 
influence the satisfactions and costs of a/another child. F o r ins tance, 
persons of lower socioeconomic status may evidence higher sex-role 
traditionalism than do persons of higher S E S , and sex-role traditionalism 
may be one of several personali ty variables that mediate the association 
be tween demographic variables and preferences for children. 

Fac tors such as race , u r b a n - r u r a l res idence , educat ion, or fa ther ' s so-
cioeconomic status may help to explain why , although two persons may 
have similar objective c i rcumstances (for example , income, employment , 
s tandard of living), their subjective percept ions of the rewards and costs 
of having a child may greatly vary. H o w e v e r , it is not assumed that per-
ceived satisfactions and costs of children are entirely dependent on such 
factors . When sociodemographic variables are controlled, it is predicted 
that some variation in preferences (arising from differences in o ther per-
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sonality or situational characterist ics) will remain. Data froih both the Los 
Angeles County sample of marr ied women (Beckman , 1976) and from a 
smaller pilot s tudy of employed married women in the later years of child-
bearing (Beckman, 1974) strongly support this content ion. 

In a similar way , normat ive influences that differ among demographic 
groups interact with situational determinants and personali ty factors to in-
fluence motivations for various al ternatives to an additional child. The 
most prominent of these alternative roles for women is employment , and 
it is the alternative emphasized here . H o w e v e r , other socially acceptable 
al ternat ives , such as educat ion, leisure act ivi t ies, and volunteer work , are 
^lso relevant . Volunteer activities on a par t - t ime basis may give women 
some of the same satisfactions (for example , self-esteem, a sense of mak-
ing a social contribution) as does employment without many of the high 
costs involved (for ins tance , lack of t ime for children or housework) . 

The choice of additional motherhood or an alternative role does not 
represent an e i t h e r - o r decision for a woman . Allocation of t ime, energy, 
and money demands that a woman choose a certain amount of participa-
tion in each role (Turchi , 1975), and given limited resources (the economic 
factors in Figure 4.1), she will seek by her choice regarding amount of par-
ticipation to maximize psychic utility, her sense of satisfaction. One mani-
festation of sex differences in factors affecting motivation for childbearing 
is that the issue of employment and paren thood as al ternative roles rarely 
arises for men. Although it is possible that men may weigh paren thood 
against al ternative material goods (a more expensive car) or al ternative 
activities (foreign travel) , it is a s sumed and accepted that a man will fulfill 
both roles . Even if the perceived posit ive benefits of children are identical 
for men and women , their respect ive desired and expected fertility may 
vary because women must make a trade-off be tween the two roles . 

Contracept ive pract ices are directly affected by decision p rocesses , 
contracept ive knowledge (including beliefs about susceptibility to con-
cept ion) , and perceived financial and psychological costs of use of various 
methods of contracept ion (Easterlin, 1969). In my model , an intention re-
flects an individual choice , while a joint decision implies couple communi-
cat ion. Obviously one member of a couple can make a unilateral decision 
regarding paren thood , but fertility regulation usually does not represent a 
unilateral choice. Individual intentions or choices lead to joint decis ions, 
which in turn lead to the actual behavior of couples concerning birth plan-
ning pract ices . The decision outcome chosen in cases of disagreement de-
pends on the relative power of the spouses , the relative ability of each 
person to influence the other . Contracept ive pract ices affect fertility out-
comes such as number of children, interval be tween marriage and first 
bir th, and other birth intervals . 
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OTHER CHARACTERISTICS OF FERTILITY DECISIONS 

F o r decision making to take place, certain precondit ions are necessary 
(Back, 1967). The person must be aware that a choice (in this case , the 
choice to limit concept ion) can be made , and he/she must have the means 
to implement it. The person must be motivated (and have the values) 
to make a definite choice . The person must have the envi ronment that 
makes it possible to act on an intention, and the psychological makeup to 
act on it. 

The fertility decision is important , i rreversible after late pregnancy , 
and yet involves uncer ta in ou tcomes . A decision with these characteris-
tics is likely to be delayed as long as possible (Janis and Mann , 1977). In-
dividuals may actively avoid a fertility decision unless some action is 
forced on them. Whethe r this means delaying a decision to use contracep-
tion (that is , a decision to stop having children) or delaying a decision to 
discontinue the use of contracept ion (a decision to have a child) may de-
pend on the personal disposit ions and cultural norms of the individual de-
cision maker or the couple . 

Fertility decisions may follow various pa t te rns . Many individuals can-
not pinpoint a part icular ins tance of having made a choice (for example , a 
definite decision to have an nth child). In some cases a series of minor 
choices leads to a slow drift into paren thood . Others may choose not to 
make a decision, which ultimately is itself a decision not to control one ' s 
fate. A decision to s top use of a contracept ive may be different than a de-
cision for a nonuser to begin usage. The latter requires not only a choice 
to use fertility regulation but also a decision regarding what kind of con-
tracept ion to use . 

Fertility decisions may involve a long- or short- term time perspect ive . 
While some couples may plan their children several years in advance , 
many childless couples remain undecided about whether to have children 
and only gradually come to the realization that the wife is too old or they 
are too settled in a life style to desire children. Some persons may only 
make a decision not to have a child now, while others may decide that 
they want no more children. These different pa t terns of decision making 
are wor thy of examinat ion, because understanding the fertility decision-
making process may help to predict future fertility behavior . 

Because of the emphas is of the present chapter on decision p rocesses , 
two components of Figure 4 . 1 , motivational influences and the relative 
power of spouses in the joint decision, will be more extensively discussed. 

Individual Preferences Regarding Children 

My discussion of preference (motivation) for a/another child is pri-
marily based on social exchange theory ( H o m a n s , 1961; Thibaut and Kel-
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ley, 1959). Social behavior may be explained in te rms of the rewards and 
costs incurred in social interaction. The at t ract iveness of a p resen t or fu-
ture relationship (for example , a pa ren t - ch i ld relationship) is a function of 
the r e w a r d - c o s t ou tcomes that persons exper ience or think they will ex-
per ience in relation to some minimal level of expectat ion of what these 
ou tcomes should b e . This minimal level is called the comparison level 
(CL) and is influenced by a pe r son ' s pas t exper ience in the relat ionship, 
his pas t exper ience in comparable relat ionships (for example , with other 
children), his percept ion of what others like himself (for example , his so-
ciodemographic group) are receiving, and his percept ion of the outcomes 
available in al ternative relat ionships. 

The compar ison level is a s tandard against which a pe r son evaluates 
the rewards and costs of a relationship in te rms of what is felt to be de-
served , that is , the minimum that a person thinks ought to be gained from 
the interact ion. Usual ly it is not directly measured , but ra ther inferred 
from the level of a pe r son ' s perceived satisfaction or dissatisfaction with 
the relat ionship. Thus the C L serves as a psychologically meaningful neu-
tral point on a scale of ou tcomes (that is , satisfaction versus dissatisfac-
t ion). The value that a person places on an ou tcome or choice is not deter-
mined by the absolute amount of gain or loss that a person expec t s , but 
ra ther by the amount expected relative to a compar ison level. A person 
receiving outcomes at compar ison level would be neither satisfied nor dis-
satisfied with a relat ionship. To the degree that outcomes are above C L , 
the person would be a t t racted to and satisfied with a relat ionship. On the 
other hand , relationships entailing ou tcomes falling below C L would be 
relatively unat t ract ive and unsatisfying (Thibaut and Kelley, 1959). 

Individuals may remain in a relationship even though the ou tcomes 
they receive are be low comparison level, because they perce ive that in 
the al ternatives available the costs are greater or the rewards are less . F o r 
example , in a loveless marriage the couple may stay together even if they 
are both unhappy. The wife may stay because she sees no chance for get-
ting a bet ter husband and no prospect for adequa te support for he r and her 
children except through her current marr iage. A pa ren t - ch i ld relationship 
also can become nonvoluntary , that is , the person is const ra ined in the 
relationship despite the fact that ou tcomes are below C L and be t te r out-
comes are available from other relat ionships, activities, or roles . Because 
of normat ive constraints the parent usually cannot or will not leave the 
relat ionship. 

In my past research I have used an exchange theory approach to exam-
ine motivation for a first or an additional child versus motivat ion for the 
al ternative role of employment . According to the theory , a person should 
want or intend to have a child (have high motivat ion for paren thood) when 
the rewards or advantages strongly outweigh the d isadvantages . H e or 
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she should not want to have a child (have low motivation for parenthood) 
when the costs or disadvantages of pa ren thood outweigh the rewards . To 
determine if a person wants to have another child, it is necessary to delin-
eate the perceived rewards and costs of an additional child and the sa-
lience of each. There should be a high correlation be tween a summary 
measure of rewards and costs and desires or behavioral intentions (Fish-
bein, 1967, 1972) regarding additional pa ren thood . Application of the the-
ory requires specification of the type of cognitive algebra or psycho-logic 
to be used in deriving a summary index that combines the relative 
strength of these incent ives . Many theorists have used a decision theory, 
or subjective expected utility approach that assumes that likelihood of an 
ou tcome as well as its evaluative component must be taken into account . 
In most such formulations the value of an ou tcome is multiplied by its ex-
pec tancy of occur rence , and then scores are summed (Davidson and Jac-
card , 1975; Fishbein, 1967, 1972). A simpler additive approach that uti-
lizes importance ratings may be jus t as effective. Salience or impor tance 
ratings may already include a pe r son ' s internal assessment of likelihood 
(that is , an outcome would not be rated as important if the expectat ion 
that it would occur was very low). Because of measurement problems 
(that Townes et al., 1974, may have adequate ly solved), I initially chose 
this simpler model . 

Because an economic approach requires that the strength of preference 
for a child must be compared to the strength of preferences for possible 
al ternat ives, motivation for a/another child was compared to motivation 
for the alternative of employment or a career . Those women with greater 
preferences for the al ternat ive of employment should have lower fertility 
and fertility intent ions. It was predicted that women would choose their 
amount of interaction within each of these social situations (parenthood 
and employment) depending on the r e w a r d - c o s t ou tcomes (that is , 
SRewards - SCosts ) of additional part icipation in each situation and 
their combined ou tcomes . Fo r ins tance, a woman would choose (or de-
sire) to have a child or an additional child (and not to work) when the net 
r e w a r d - c o s t ou tcome of the motherhood role was considerably greater 
than the net r e w a r d - c o s t outcome of the work role , and the satisfactions 
of additional pa ren thood clearly outweighed the cos ts . Similarly, she 
would choose both roles if the rewards of bo th roles were high and the 
costs low. 

Empirical Evidence Regarding Individual Preferences for Children 

In my study of the motivation for pa ren thood of approximately 600 
married women from Los Angeles County , respondents assessed the sa-
lience of a series of satisfactions and costs of an additional child and satis-
factions and costs of employment on 7-point rating scales. Motivat ion for 
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paren thood was defined as the sum of the impor tance ratings of the re-
wards of a/another child minus the sum of the impor tance ratings of the 
costs of a/another child. Motivation for employment was defined in an 
analogous manner . Then the relationship be tween these summary mea-
sures and desires regarding children and employment was examined. Re-
spondents were divided into groups based on their scores (high or low) on 
motivat ion for a/another child and their scores (high or low) on motivation 
for employment . Of those with high motivat ion for a/another child, 8 3 % 
wanted at least one additional child, while of those low in motivat ion, 10% 
wanted a child. Similarly, 8 5 % of those with high motivation for employ-
ment intended to work in the next year , while only 27% of those with low 
motivat ion for employment intended to work . 

As in other s tudies , employment appeared to influence fertility. 
W o m e n with greater employment exper ience had produced fewer chil-
d ren , and currently employed women had lower motivation for a/another 
child than did unemployed women. 

THE BlDIRECTIONALITY OF 
THE EMPLOYMENT—FERTILITY RELATIONSHIP 

My data suggest that one of the opportuni ty costs of a/another child 
that is more important to women who are currently employed is limitation 
of employment or a career . The perceived limitation of employment , that 
is , the degree of perceived role incompatabil i ty be tween paren thood and 
employment , appeared to be influencing employed women to have fewer 
children than women who were not employed . Causality also can opera te 
in the reverse direct ion; women with smaller families have more t ime to 
work (Sweet , 1970). The existence of an inverse relationship be tween fe-
male employment and fertility is well documented (Blake, 1965; Hoffman, 
1974; N y e and Hoffman, 1963; Siegel and H a a s , 1963). Studies explicating 
the relationship have examined both the effects of work activity on fertil-
ity (For tney , 1972; F reedman and C o o m b s , 1966; Groat et al., 1976) and 
the effects of fertility events (number of chi ldren, birth intervals , desired 
number of children) on female labor force participation (Stycos and 
Weller, 1967; Sweet , 1970; Weller, 1971; Whelpton etal., 1966). The best 
that can be said about the employment- fer t i l i ty relationship at this point 
is that causality is mos t probably bidirectional , and the multiple causal 
pa ths involved are not clearly unders tood (Terry , 1975). 

STABILITY OF REWARDS AND COSTS OF PARENTHOOD 

The manner in which rewards and costs of parenthood change over 
t ime and the relat ionship be tween changes in r ewards , cos t s , and changes 
in preferences for children have not been adequately examined. It may 
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well be that some perceived satisfactions and costs of children (for exam-
ple , motherhood as " w o m a n ' s ro le" ) are established early in adolescence 
or even in childhood. These stable motives for or against having children 
may have been incorporated by the child during the process of identifica-
tion with the same-sex parent . However , it can be argued that o ther satis-
factions and costs of children are unstable and change systematically. If, 
as cognitive psychologists have postula ted , thinking and reasoning pre-
cede decision and act ion, changes in desired or actual family size may be 
p receded or accompanied by changes in percept ions regarding the value 
of paren thood . Also , " n a i v e " psychology tells us that the birth of a child 
(especially a first child) affects motivation for future childbearing. The 
p rocess by which this occurs may be conceptual ized as follows: 

Before the child 's bir th, the parent may perce ive the costs of p a r e n t -
child interaction as relatively low and the rewards as great . La te r on, for 
some parents the rewards may remain cons tant or become even greater , 
but the costs (changes in the form of h u s b a n d - w i f e relat ions, anxiety over 
the child 's development) also may rise drastically. Other pe rsons may 
perce ive the costs of children but not the high rewards of children until 
they are able to watch their own children grow and develop. Fo r them, 
having children raises the level of satisfaction with the paren thood role 
and may increase their motivation for additional children. Cross-sectional 
studies that have compared the preference s tructures of persons of dif-
fering fertility have revealed some differences in the salience of various 
satisfactions or costs (Beckman, 1976; Townes et al., 1974; Vinokur-Kap-
lan, 1976). Although changes in rewards and cos ts as a result of a chi ld 's 
birth have been inferred from such cross-sectional research, adequa te ex-
aminat ion of these hypotheses awaits further results of longitudinal stud-
ies of family decision making, some of which are currently in progress . 

Relative Power and Joint Decision Making of Couples 

Social -psychological theories are most important when the members 
of the marital dyad initially do not have similar preferences or behavioral 
intentions regarding children. In such cases they do not agree about the 
impor tance of the perceived satisfactions and costs of children and as a 
consequence do not a lways concur about having a/another child, desired 
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number of children, or spacing of children. In a pilot s tudy of Nor th Caro-
lina couples marr ied from 10 to 12 years , Mason (1974) observed that 28% 
disagreed as to the total number of children desired. Among newly mar-
ried couples who have not yet settled initial d isagreements , differences in 
fertility intentions might be even more evident . 

The process by which couples decide whe ther or not to have an nth 
child or decide on an acceptable family size is incompletely unders tood . 
The manner in which such decisions are t ranslated into fertility regulation 
has been relatively unexplored . T w o s t reams of research bea r on these 
p rocesses , those of family sociology and social psychology. In compari-
son to social psychology, the family sociology li terature has a large 
amount of empirical information available but is often weak on theory . 
The great advantage of the social psychology research is its base in sev-
eral sophist icated social psychology theor ies . One of the c o m m o n areas of 
application of these theories is the family or marital dyad. Part icularly ap-
plicable to fertility decision making are studies of social p o w e r and influ-
ence (French and Raven , 1959; Raven and Kruglanski , 1970), conflict res-
olution (Deutsch, 1969; Rausch et ai, 1974), social exchange , and 
bargaining processes (Schelling, 1960; Siegel and Fouraker , 1960; Shubik, 
1964; Thibaut and Kel ley, 1959). 

CONFLICT RESOLUTION 

A theoretical model developed by Jourard (1971a, 1971b), Rausch et al. 
(1974), and others is concerned with the construct ive resolution of con-
flict in intimate relat ionships. It is a s sumed that hostilities and conflicting 
needs , desires , and preferences are inevitable in any close relat ionship. It 
is p roposed that conflicts cannot be resolved adequately unless they are 
expressed openly and managed construct ively. Couples in our society 
often try to suppress hosti le feelings and avoid overt conflicts that lead to 
resentment and dissatisfaction. 

The model identifies three essential requi rements in order to resolve 
conflict constructively: 

1. Open communicat ion 
2. Accura te percept ions regarding the degree and nature of conflict 
3 . Construct ive efforts to resolve conflict, which at minimum include 

each par tner being willing to consider the o ther ' s point of view and 
alternative solut ions, and to be willing to compromise if necessary 

Breakdown of communicat ion at any level can lead to defensiveness , self-
doubt , confusion, and behavior perceived as inappropriate . 

Mellinger (1974) has applied this theory to fertility decision making by 
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suggesting that unsuccessful resolution of conflict may be an important 
factor in unwanted fertility. As long as over t decision making does not 
occur , conflict appears to be avoided, but cover t decisions may be made 
to " t a k e a c h a n c e " or to be careless in use of contracept ion. Such covert 
decisions may end the stress of internal conflict or avoid over t conflict 
with one ' s spouse . 

EXCHANGE AND BARGAINING 

Social exchange theory , which originated in economic analysis and 
game theory, already has been discussed in relation to individual prefer-
ences . Originally it was applied to social interaction in two-person groups 
and can be used to represent an exchange relationship be tween husband 
and wife under condit ions of divergent in teres ts . Game theory is a method 
for the study of decision making in situations of conflict. When two per-
sons (in this case , the marital dyad) have different goals or objectives but 
their fates are inter twined, each person must consider how to achieve the 
most favorable ou tcome for self while taking into account the desires and 
strategies of the other pe r son (Shubik, 1964). Bargaining typically refers 
to the processes by which part ies a t tempt to reach a joint decision regard-
ing what each shall obtain in some transact ion be tween them (Raven and 
Rubin, 1976). Although generally applied to tangible ou tcomes such as a 
buyer and seller a t tempting to reach agreement on the price of a used car, 
it also could be applied to areas of family decision making such as where 
to go on vacation or when to have a next child. Although bargaining gen-
erally assumes that par t ies interact through a series of offers and coun-
teroffers, it is possible to conceive of a bargaining process taking place in 
the marital dyad. 

TYPES OF SOCIAL POWER 

Once spouses realize that they hold divergent posi t ions, each may at-
tempt to convert the o ther to his/her own viewpoint . The ou tcome will 
depend upon several factors , two of the most important being the type of 
influence employed and the relative power of each spouse . The most well-
known bases of power (that is , ability to influence) are reward power and 
coercive power . At least four additional bases of social influence can be 
defined: legitimacy (norms or accepted behavioral rules); reference (the 
desire to be similar to another person or group); exper tness (superior 
knowledge); and informational (influence based on information communi-
cated) . 

Among couples one or more of these forms of power may be operat ive 
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in any situation. Measurement is complicated because the power sources 
opera te in a somewhat nonaddit ive fashion and because of structural dis-
similarities be tween some of the power bases and individual differences in 
susceptibility to the various power bases . 

Various power bases may be negatively related to each other . F o r in-
s tance , if exper tness is high, referent power may be reduced; by definition 
a person is dissimilar to another who has a different level of knowledge. If 
reference is high, exper tness may be diminished. 

A person susceptible to one power base may be relatively invulnerable 
to another . Persons w h o are highly authori tar ian or sex-role traditional 
may be much more susceptible to legitimate or expert influence than to 
the o ther power bases . While in certain situations use of several power 
bases might be more effective than use of any one power base , in other 
situations the spouse ' s concomitant use of several power bases may be 
interpreted as 4 'man ipu la t ion" and may increase the pa r tne r ' s resis tance 
to influence a t tempts . Often a person has a choice regarding which power 
base to use . The husband may give rewards like affection to his wife for 
doing as he wants , or he may state that his demands are a legitimate par t 
of his marital relat ionship. H e may emphas ize his greater exper ience in 
the world in certain a reas , or he may try to move his wife to his point of 
view with more facts and new information. Which approach is more effec-
tive depends on the situation and the goals to be accomplished. If it were 
possible to determine which source of power would be more effective in 
different types of families with regard to fertility decision making (for ex-
ample , sex-role traditional couples may be more susceptible to legitimate 
or exper t influence) and which spouse tended to utilize each p o w e r base , 
predict ions could be made regarding spouses ' relative power when a dis-
crepancy existed in a couple ' s preferences for children. 

Reference, exper t , and informational influence from sources external 
to the marital dyad may be of pr ime impor tance in determining what kind 
of contracept ion is used . Although my previous research (Beckman, 1974) 
suggests that on a conscious level the expecta t ions of friends and relatives 
have little influence on decisions to use or not use contracept ion, friends 
(referent power) or the w o m a n ' s physician (expert power) may have pri-
mary influence over the method of fertility control used . Because 
methods differ greatly in effectiveness, friends or physicians indirectly in-
fluence the rate at which unwanted pregnancies are likely to occur . In ad-
dition, since there may be a m e t h o d - p e r s o n interaction (that is , some 
type of persons have more success than others with certain methods) , the 
judgment of the physician or friend regarding ability of a pe r son to use a 
method becomes impor tant . 
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OTHER SOCIAL-PSYCHOLOGICAL FACTORS AFFECTING 
COUPLES' FERTILITY DECISIONS 

Other socia l -psychological factors such as openness of communica-
tion also are related to the success of fertility regulation. Many studies 
have found a relationship be tween aspects of marital interaction and con-
tracept ive effectiveness (in the Uni ted S ta tes , Rainwater , 1960, 1965; in 
F rance , Michel, 1967; and in Puer to Rico , Hill et al, 1959). Michel 
showed that in a F rench urban sample the amount of communicat ion in 
the couple was more closely related to contracept ive success than was 
educat ion or income. Thus it would appear that unwanted pregnancies 
were more characterist ic of those who , because of lack of communica-
t ion, did not coordinate fertility control efforts. 

The resolution of discrepancies be tween marital par tners with respect 
to strength of preferences or intentions for roles or material goods that 
compete with childbearing may indirectly affect fertility. W e know that 
even when demographic factors such as educat ion are control led, women 
with full-time labor force participation have lower fertility ra tes than other 
women in the Uni ted States (For tney, 1972; Ridley, 1969). If a wife de-
sires to work full-time and the husband does not want her to work , does 
the woman acquiesce to her husband ' s wishes or assert her own will? As-
suming employment affects fertility, the resolution of this disagreement 
may have indirect implications for that w o m a n ' s completed fertility. To 
give another example , if a husband desires a lavish life style (a new car 
every year , a boat , an expensive vacation) that keeps him in debt and a 
wife prefers to save money , the resolution of these differences should 
have implications for fertility; couples have only so much money to allo-
cate be tween children and alternative goods . The higher the couple ' s life 
s tyle, given a constant amount of money , the lower the desire for chil-
dren. 

MEASUREMENT OF RELATIVE POWER IN THE MARITAL DYAD 

A conflict or d isagreement regarding fertility intentions or other factors 
affecting or interacting with fertility desires may be resolved in various 
ways . The key variable appears to be the relative power, that is , ability to 
influence, of each member of the couple . Power in the marital dyad is 
rarely equal . Changes in behaviors , va lues , or at t i tudes regarding fertility 
that occur through interact ion or communicat ion are more likely to con-
verge on the high power person . Thus if a couple has divergent percep-
tions of children and motivation for an additional child, the less powerful 
member of the dyad may tend to adopt or at least behaviorally comply 
with the att i tudes and values of the more powerful member . This formula-
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tion suggests that the more powerful pe r son in the marital dyad will have 
more stable preferences regarding pa ren thood . 

One problem that has plagued both the family sociology and social psy-
chology li terature is h o w best to measure power in the marital dyad. Al-
though power is a multidimensional concept , too often decision making 
(which is assumed to be a measure of power) is defined only in te rms of 
who " w i n s " or makes the final decision without regard to the process of 
decision making. We need to know not only who makes a decision, but 
w h o has the authori ty to make the decision and who controls who makes 
the decision (Safilios-Rothschild, 1970). Res is tance to influence is also a 
variable. Fo r example , the more publicly commit ted a person is to a be-
lief, the more resis tant it is to change (Deutsch and Gerard , 1955; Kiesler 
and Kiesler , 1969). 

Unfortunately , in the subtle complex a rea of family interact ion indirect 
nonobservable methods of influence be tween husband and wife abound. 
Some authors (Safilios-Rothschild, 1970) have a t tempted to describe 
these influence pa t te rns and suggest nonobt rus ive ways of measuring 
them. Survey ques t ions , for example , can elicit reports of activities that 
cannot be recorded using observational techniques (Safilios-Rothschild, 
1969, 1970), because of their intimate na tu re , because of the optimal tim-
ing required for their application (for example , " w h e n he is in a good 
m o o d " ) , because influence is exercised through application of highly per-
sonal techniques ("cooking something he l i k e s " or "buying the wife a gift 
I know she will l i ke" as a use of reward power ) , or because it t akes a long 
t ime (for example , " n a g g i n g " as a case of coercive power) . 

Blood and Wolfe 's (1960) resource theory view of marital p o w e r sug-
gests that each individual 's relative p o w e r is determined by the relative 
resources each spouse brings to the marriage (in terms of educat ion , occu-
pat ion, income, and so on). The spouse with the greater amount of re-
sources should be the most powerful. Safilios-Rothschild (1975) suggests 
expanding the acknowledged resources brought into the marriage to in-
clude the entire range of resources exchanged be tween spouses , such as 
love, sex, and companionship . These intrinsic resources can be extremely 
effective ins t ruments of power manipulat ion. The most crucial hypothesis 
of her interpretat ion of marital power is the content ion that the relative 
degree to which one spouse loves and needs the other spouse determines 
who can most effectively influence family decision making. This same 
principle was expounded by Waller and Hill (1951) as the "pr inciple of 
least in te res t . " 

Recent formulations of equity theory (Walster , 1973) offer similar con-
cep ts , although here ou tcomes as well as inputs are considered. H e e r ' s 
(1963) exchange theory also incorporates these outcomes by introducing 
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the concept of marital al ternat ives. His assumpt ion is that the person who 
has greater al ternatives outside the marr iage, for example , the person 
who could more easily find a spouse as desirable or more desirable than 
the one he/she currently h a s , also is more powerful. One problem with 
these formulations is that no one has adequate ly measured all important 
resources . H o w , for example , does one measure housekeeping ability or 
affection of each spouse? What these relat ive resource theories do sug-
gest , which may be of impor tance , is the need for and some approaches to 
measuring relative power independent of decision-making ou tcomes . Rel-
ative power , if measured , could then be used as a proxy for ability to in-
fluence. 

A methodological cont roversy in the s tudy of family decision making is 
that be tween use of survey, in-depth interviewing, and observat ional 
techniques (Bahr, 1972; Olsen, 1969; Safilios-Rothschild, 1970; Turk and 
Bell, 1972). Because I doubt that social demographers are likely to begin 
using observational techniques or in-depth interviewing, my general ap-
proach here has been to discuss fertility decision making with the implicit 
assumption that any da ta collected will be survey data . Although a few 
brave souls (Lee , 1974) have tried, it is unlikely that fertility decision 
making can be effectively studied in the field or in the laboratory using 
observat ional techniques . It is possible , however , tha t researchers can ob-
serve couples ' power , decision making, or communicat ion style in general 
and that a variable identifying general style could be applied to specific 
decision-making si tuat ions. 

The relationship be tween general measures of power and decision 
making and measures of decision making in a specific decision area such 
as fertility rarely has been addressed. The assumption is often made that 
there is a strong relationship be tween general and specific decision mak-
ing. (I have assumed this myself in my earlier discussion.) H o w e v e r , at-
tempts to relate global measures of power or decision making to decision 
making in specific areas where power may be completely delegated to one 
spouse may have quest ionable validity. In computat ion of indices of over-
all decision making, the total decision-making score depends on the par-
ticular decisions sampled (Centers et aL, 1971; Safilios-Rothschild, 1970). 
The relationship be tween general decision making and behavior specific 
decision making must be empirically s tudied, for it cannot safely be as-
sumed. 

Given that power can be operationalized and its relationship to fertility 
decision-making ou tcomes hypothes ized, the picture still is c loudy. It can 
be predicted that , in general , the more powerful or dominant the husband is 
in the family, the more control he has over decisions regarding childbear-
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ing. Howeve r , the wife might bear pr imary responsibility for seeing that 
such decisions are effectively carried out through use of contracept ion. 
Findings regarding the specificity of dominance within task and decision 
domains (Blood and Wolfe, 1960; Centers et aL, 1971) suggest that "fertil-
ity control and regula t ion" is a domain that is traditionally considered 
feminine. Decisions or behaviors relating to fertility regulation (especially 
among lower S E S groups) may be considered w o m e n ' s work . The hus-
band ' s use of coercive or reward bases of social influence may not be ef-
fective in this si tuation, because the wife has the means to subver t his 
wishes through her effective or ineffective use of contracept ion, and her 
behavior may not be easily observable by the husband. 

Theory and research on joint decision making in the marital dyad in 
cases of disagreement be tween spouses are sketchy and unclear . Much of 
the pas t research on family decision making can be faulted on method-
ological or conceptual grounds (Bahr, 1972; Olsen and Rabunsky , 1972; 
Safilios-Rothschild, 1970; Turk and Bell, 1972). Never the less , I believe 
there are a few general areas of social -psychological explanation—influ-
ence processes , bargaining processes , conflict resolut ion, and so on—tha t 
can usefully be applied to couples ' decision making regarding fertility and 
that have the potential of helping us to make sense of this muddied area. 

Conclusion 

This chapter has been concerned primarily with explicating ra ther than 
with testing a model of fertility decision making. Because several other 
socia l -psychological models of fertility decision making also exist , more 
empirical evidence to distinguish be tween alternative models seems es-
sential . A review of those aspects of the socia l -psychological approach 
outlined in this chapter that have been inadequately examined suggests 
future directions for our empirical efforts and for conceptual develop-
ment . 

Attent ion should be devoted both to individual preferences and to cou-
p les ' joint decision-making processes . Although conceptual izat ions and 
research on individual intentions and decisions are fairly ex tens ive , the 
value of this line of research is still quest ioned by many demographers . 
H o w e v e r , researchers have found relat ionships of significant magnitude 
be tween the various componen t s of their models and fertility intent ions, 
decis ions, or behaviors . In general , these relationships have been with 
fertility intent ions or past fertility ra ther than with actual future fertility. 
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Especially in research on psychological variables that are subject to ratio-
nalization and distort ion, this is an obvious weakness , but it is a weakness 
that future longitudinal designs can correc t . 

Research on individual intentions or choices may follow several direc-
t ions. Primary are studies of how persons make fertility decis ions , includ-
ing examination of the formation of preferences and their changes over 
t ime. Second, the issue of whether or not people make conscious fertility 
decis ions, that is , the rationality of fertility decision making, should be 
examined. F rom the first two areas it follows that research is needed on 
individual characterist ics or personali ty traits that are related to whether 
people make conscious decisions regarding fertility and h o w they make 
these decisions. Such characterist ics could include rationality, locus of 
control , moderni ty , and competence . Finally, it is important that innova-
t ive, reliable, and valid instruments be developed to measure individual 
preferences and desires and that these be tes ted on national representa-
tive samples to determine the distribution of each psychological charac-
terist ic. 

Studies of joint decision making regarding fertility are in one sense less 
important than studies of individual decision making, for if initial inten-
tions are congruent , a jo int decision making or influence p rocess is not 
important . Howeve r , there are a large number of marriages or relation-
ships in which couples do not agree regarding fertility des i res . One 
method of studying such couples is to select a sample in which we would 
expect a high propor t ion of couples to have discrepant views because of 
different cultural backgrounds , demographic character is t ics , personali ty 
character is t ics , or situational contexts . While we would not have a repre-
sentat ive sample of all disagreeing couples , any common features of the 
decision-making p rocess regarding fertility should be revealed. 

In this chapter the impor tance of socia l -psychological theory in expla-
nation of couples ' decision making has been suggested. While pr imary 
concentra t ion has been on social power and influence and the relative 
power of the spouses , conflict resolution and bargaining and exchange 
processes also have been noted. The difficulties in measuring some of 
these variables as they occur in the marital dyad are enormous , and the 
quest ion of the relationship between general decision making and fertility-
specific decision making remains to be answered . While survey da ta have 
the potential of providing valuable information on couples ' decision-mak-
ing processes , diverse quest ion formats and other methodologies must be 
developed and tes ted. Methodologies such as in-depth interviewing and 
laboratory observat ion probably will have to be utilized in order to pro-
vide a fuller multidimensional picture of couples ' decision-making pro-
cesses . While social demographers may not a lways feel comfortable with 
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these techniques , I do hope they will recognize their potential value in ex-
plaining fertility decision making, and that future research on fertility will 
incorpora te the concepts and methodologies of a number of disciplines. 
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5 
Spatial Aspects of Population: 
An Overview 

AMOS H. HAWLEY 

Populat ion is , as a first approximation at least , an aggregate of finite 
things. As such it is an occupier of space . But the exper ience with space 
might not have occurred to man if (1) the c i rcumstances and subs tances 
man uses were evenly distributed and (2) each individual were completely 
self-sufficient. Since nei ther of these condit ions has ever obta ined, space 
has always been one of man ' s major p reoccupa t ions . It enters into his 
thinking in numerous ways almost all of which can be expressed as some 
kind or degree of access . 

A populat ion 's occupancy of space , in fact, invariably represents some 
kind of reconciliation of diverse accessibility requi rements . On the one 
hand, the necessary in terdependence among human beings genera tes a 
centripetal t endency . It tends to draw them into compact clusters where 
interindividual accessibility is maximized. On the other hand , the pursuit 
of sus tenance exerts a centrifugal p ressure , inasmuch as access to susten-
ance materials and condit ions is no less impor tant than is access to one ' s 
fellows. H o w these two classes of accessibility requirements a re joined 
depends in large measure on the product ion technology employed and the 
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efficiency of t ransporta t ion and communicat ive facilities possessed by a 
populat ion. 

Where product ion is labor intensive and confined for the most par t to 
pr imary industry, specialization is not highly developed and accordingly 
in terdependences are comparat ively few. Accessibili ty to land takes prec-
edence over accessibility to one ' s fellows. Populat ion concentra t ions sel-
dom attain large size. But where secondary and tertiary industr ies have 
gained ascendancy over pr imary industry , specializations are numerous 
and in terdependences a re extensively ramified. The location require-
ments of overriding impor tance for a great many activities are shifted 
from the land to the marke t , that is , to points of maximum interindividual 
accessibility. Thus large concentrat ions of populat ions can and do take 
form. 

The contrast of types of economy implies also a significant difference 
in the facility for movement . The two cannot be readily separa ted . A 
labor-intensive, self-sufficient economy is a creature of primitive means 
for overcoming the friction of space. At the other ex t reme a highly dif-
ferentiated, capital-intensive society can only occur where an efficient 
t ransportat ion and communicat ion technology exists . Indeed , it is diffi-
cult to overest imate the importance of t ranspor ta t ion and communicat ion 
technology for the pa t te rn and content of social life. Improvements in the 
facility for movement are probably the most critical of all technical acqui-
sit ions. They affect access to and the spread of new ideas and are thus 
instrumental in the initiation of cultures change . Space is a function of the 
t ime consumed in this movement from point to point; hence its meaning is 
determined by the efficiency of t ransporta t ion and communicat ion tech-
nology. That technology, then , regulates the diversity of occupat ions that 
can be joined in a division of labor and the variety and abundance of ma-
terials available at any one place. By the same token, it de termines the 
scope of the market or, in ecological par lance , the scope of the ecosys-
tem. It also regulates , by implication, the number of people who can live 
together and whether they must live in compact agglomerations or in 
more open set t lement pa t te rns . The extent of cent ra l iza t ion—economic, 
political, or social—that is feasible is also contingent on the means at 
hand for movement . In short the effects of t ransportat ion and communi-
cation techniques pe rvade every aspect of social organization. Together 
they consti tute one of the great necessary condit ions for human collective 
life. 

But the potentialit ies of that condition cannot be obtained from the 
tools alone or from the tools together with the knowledge required to 
make and employ them. They presuppose a standardization of the terms 
of d iscourses—weights and measures , monetary uni ts , rules of the road, 
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criteria of jus t ice , and language. Standardizat ion is the cultural counter-
par t of mobility. They also call for insti tutions of various k inds , such as 
postal sys tems , credit agencies and insurance firms, laws, pol ice , cour ts , 
licensing and planing offices, hotels , r es tauran ts , repair services , and var-
ious other administrat ive agencies. The relationship of populat ion to 
space , in other words , is contingent upon the conjoint operat ion of organi-
zat ion and t ranspor ta t ion and communicat ion technology. 

It is not clear, however , whether the actual history of m a n ' s ability to 
deal with the friction of space was necessary or accidental . Wha teve r may 
be the answer to that quest ion, the fact is that the earliest developments 
were adapted to the long-haul carriage of bulk cargoes . N o t until very late 
in the process of changes did significant improvements in the facilities for 
short-distance movements occur . Some tendency for this sequence to be 
repeated in developing countries is not iceable , though the causes are 
probably different. Whereas initially it was a mat ter of cumulat ive techno-
logical change working its way slowly through a series of s teps , the sec-
ond or short-distance stage in the sequence seems now to be delayed not 
by nonavailability of the technology but by the inability of the masses of 
populat ions to afford automobi les , t e lephones , pipelines, and other i tems 
of equipment for the overcoming of d is tances . In any case , the spatial as-
pec ts of populat ion have shifted radically as one technological stage has 
succeeded another , and more gradually, of course , as improvements have 
occurred within s tages. 

Given the changeabili ty of the de terminants of the spatial aspects of 
populat ion, an unders tanding of the relat ionship is aided immeasurably if 
examined in historic perspect ive . Thus it will be seen that whe ther we ap-
proach the matter from the standpoint of densi ty , scope of organization, 
or distribution of units there is no constant relationship to space . 

Density 

The simplest way of viewing populat ion distribution is as the number of 
people per unit of space , or density. It is also one of the crudest of mea-
sures . As with all averages for highly skewed distr ibutions, the density 
measure becomes more unstable as the size of the universe is increased. It 
is further subject to great variations as the size of areal unit employed in 
the denominator is al tered (Day and Day , 1973). The crudeness of the 
measure becomes even more apparent when its interpretat ion is at-
tempted . So many significant variables are excluded that all but one or 
two very rough inferences that might be made are unsuppor tab le . 

Yet density has a limited utility, at least in a preliminary way . As a rela-
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t ive value it offers some improvement over the absolute value of aggre-
gate size. That is so because it provides an est imate of the extent of acces-
sibility among the individuals comprising the aggregate, given the existing 
t ransportat ion and communicat ion technology and organization of the 
populat ion. A quest ion of importance concerns how appropria te is the de-
gree of accessibility. Because of unevenness in rates of change , density at 
one time may be too much or too little for the efficient operat ion of a 
sys tem. 

That is to say, in any given state of technology and organization there 
is conceivably an optimal densi ty, a figure above which the frictions and 
collisions raise the costs of communicat ion to prohibitive levels , and 
be low which the costs again rise owing to the t ime and energy that must 
be spent in overcoming the distances separat ing members of the popula-
tion. A plotting on a cos t -dens i t y grid would inscribe a U-shaped curve . 
Where the technology and the organization are relatively primit ive, the 
curve would be s teep sided. But with each improvement in technology 
and organization, holding constant the size of the aggregate, the slopes of 
the curve would be more gradual and the U would be progressively flat-
tened. 

But in the great outpouring of research and commentary on density 
during the past decade , none of it deals with an opt imum concept and very 
little touches upon insufficient density. On the latter point , the work of 
Barker et ai, (1962) at the individual level and of Bollinger (1972) at the 
institutional level are notewor thy . But apar t from a few except ions , vir-
tually all of the work is devoted to the effects of excessive densi ty . It ex-
plores the relation of densi ty to the quality of life, to physical heal th , to 
vital p rocesses , and to various pathologies such as mental disorder , delin-
quency and cr ime, and conflict (Choldin and McGinty, 1972). It ranges 
from ra ther casual inferences about cause and effect relations to a few 
careful studies employing multivariate models of analysis. Chapter 6 in 
this vo lume, by Galle and Gove , reviews that l i terature so thoroughly that 
a repetit ion is not needed here . This paper is also unique in its recognition 
of the opposite pole of a density cont inuum. 

Positive findings on the relation of densi ty to pathologies are ra re . Most 
impressive on this score is the Galle et al. s tudy (1972), which indicates 
that social structural variables , such as class and ethnicity, may opera te 
through density (persons per room) in their association with pathologies. 
The increment added by densi ty, however , is exceedingly small. It also 
might be quest ionable that these large " c o m m u n i t y a r e a s " of Chicago, 
employed by the au thors , are suitable as areal units; their mean values 
may conceal large ranges of variability. Incidentally, the measure of den-
sity found to have the highest explanatory value in this s tudy is number of 
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persons per room, or pr ivacy, a proper ty for which the convent ional den-
sity measure is p resumed to be a surrogate . But it should be noted that 
pe rsons per room and persons per acre or pe r square mile have no neces-
sary relat ionship. 

The ground swell of interest in density as a cause of deviant behavior 
and its pers is tence in spite of unrewarding results is a phenomenon that in 
itself calls for explanat ion. If it represents a search for continuit ies from 
lower to higher forms of animal behavior , a great deal more at tention to 
the establ ishment of parallels in research design is needed. If densi ty stud-
ies are inspired by high rates of populat ion growth and their future social 
implications, this would seem to be a miscalculation of the ult imate re-
sults of current growth t rends . It is highly unlikely that densit ies the world 
over or within nat ions will reach levels that might threaten physiological 
or psychological functions. But the surge of interest comes at an odd t ime. 
For , as I have remarked elsewhere (Hawley , 1972), urban densit ies in the 
Uni ted States and in most of the Western world are in decline. 
And, pending the ou tcome of the present energy crisis, there is no reason 
to believe the t rend will not continue. 

In any event if I may repeat a point made earlier, the critical though 
neglected meaning of density would seem to lie in its bearing on the func-
tioning of an organization. 

Urban Expansion 

One of the significant t rends in populat ion distribution has been the 
transit ion from the compac t urban agglomeration developed during the 
nineteenth century to the more open, metropol i tan scale unit of the pres-
ent century. The shift from high to low density set t lement pa t te rns , 
though retarded by the inertia inherent in the physical s t ructure of cities, 
has followed upon the great improvements in facilities for short-dis tance 
movement s . A general centrifugal drift of populat ion has been augmented 
by an accret ion of new growth increments in the areas surrounding central 
cities. In the p rocess , central cities declined at first re la t ively—as a pro-
port ion of the total dispersed agglomerat ion—and then absolutely. 

Much more is involved, of course , than a redistribution of populat ion. 
That is merely a symptom of fundamental changes at work in the organi-
zation of the urban unit . Urban expansion has been viewed as a species of 
the general process of cumulat ive social change . An accumulat ion of cul-
ture is associated with the growth of a sys tem and that , in turn , requires 
an enlargement of terr i tory from which to d raw sus tenance , and a de-
velopment of an administrat ive capability at a center to provide coordina-
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tion and integration of the system. Such a process obviously assumes im-
provements in t ransporta t ion and communicat ion. The applicability of the 
general expansion concept to the local area varies with the t ransporta t ion 
regime, or more specifically with the degree of independence of the local 
sys tem. If the local sys tem is relatively self-contained, then most , if not 
all, of the elements of the general concept are present and the model is 
directly applicable. But when the local unit , the metropoli tan area , is em-
bedded in an extensive territorial ne twork embracing many local uni ts , 
the general concept has a ra ther limited applicability. This is the essential 
point of Franklin Wilson 's argument , with which one must agree at least 
in par t . The Kasarda paper (1972) with which Wilson takes issue is a cor-
relation analysis of central city employment in selected professional and 
service occupations with size of central ci ty, size of urbanized area popu-
lation, and size of suburban area populat ion, successively. F rom one 
point of view, Kasa rda ' s work appears to be another a t tempt to determine 
the most appropriate measurement of populat ion size for the predict ion of 
central city character is t ics . The SMS A does not contain the total area 
from which the center draws its sus tenance , were it possible to isolate 
such a terr i tory, and Kasa rda ' s central city occupat ions are not clearly 
identified as metropoli tan as distinct from urban services. Given these 
reservat ions , it still seems t rue , as the expansion concept holds , that a ter-
ritorial dispersal of interrelated activities is associated with an increased 
amount of administrat ive function; that deconcentra t ion of physical com-
ponents and a centralization of integrative activities are counterpar t 
t rends . 

Although longitudinal studies of an historico-descriptive charac ter are 
well represented in the l i terature, there are none which examine the pro-
cess under controlled condit ions. Thus we have been unable to observe 
how external as well as internal relations change with the enlargement of 
an urban system. Cross-sectional studies provide us with an opaque pic-
ture of a functional hierarchy of urban p laces , but we are even less clear 
as to how such an ordering takes form. N o r do we know much about the 
repercussions for internal urban s tructures resulting from being relegated 
to different posit ions in a functional h ierarchy. 

Nor have the implications of the heightened mobility afforded by the 
conquest of intramural dis tance been very fully explored. We know that 
the average daily vehicular miles traveled by members of a household 
have increased more than five-fold in the pas t 50 years . With this has gone 
a depar ture of traditional functions from the household, a multiplication 
of specialized services , a decline of the local vicinage as a social unit , a 
reorganization of the uses of urban spaces , and a general regrouping of 
residents in urban a reas . It seems very plausible, too , that the increased 
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facility in daily trips has reduced the need for res idence changes . A per-
son can remain at a given place and enjoy access to a field of employment 
and o ther opportuni ty several t imes larger than was the case a short t ime 
ago. The one longitudinal series of annual da ta we have indicates that 
since 1947 there has been no significant change in the frequency of resi-
dence changes (U. S. Bureau of the Census , 1971). Those da ta shows inci-
dental ly, that in t racounty residence changes have become relatively 
fewer. It is entirely probable that , if it were possible to sum all kinds of 
movement over space—rai l and t ruck sh ipments , air passenger and 
freight miles, pipeline flows, mail deliveries, te lephone calls, daily trips of 
pe r sons , and res idence changes—for a series of years , one would find that 
res idence changes have been a declining propor t ion of all movements . 
Traffic densities are replacing residential densi t ies . 

Population Redistribution 

Increased facility in daily movements and declining residential densi-
ties are features of the late phase of the redistribution of populat ion that 
has character ized set t lement in the Uni ted States from the beginning. 
Since early in the process of urban concentra t ion , the zones of maximum 
populat ion growth ra tes have tended to move outward from the inner 
core . At first that was due to the superior competi t ive powers of business 
and industrial activities for locations adjacent to central business districts. 
That influence had not yet spent itself when improvements in short-dis-
tance t ransportat ion and communicat ion facilities appeared to carry 
forward the centrifugal drift of high growth ra tes . Before the first quar ter 
of the present century was ended, the zone of highest growth was moving 
across central city corporat ion limits into adjacent rural terr i tory, leaving 
behind a widening area of declining and negative growth ra tes . The emer-
gence of the metropoli tan area with the maturat ion of its suburban zone 
has not halted this movemen t of high growth ra tes ; they have cont inued to 
drift deeper into outlying terri tory. Then with the tabulation of 1970 Cen-
sus re turns , we discovered that the most rapidly growing sector of the 
populat ion during the preceding decade was the nonmetropol i tan nonfarm 
populat ion, and particularly that found in count ies adjacent to the largest 
metropoli tan areas (Campbell , 1975). Thus it seems that the concept of 
the SMSA as a definition of the effective urban unit is becoming inade-
quate jus t as did the city concept before it. 

The fairly cont inuous long-term trend of peak growth rates to drift out-
ward and away from the inner cores of metropoli tan centers appears to 
have run its course by 1970. For as Chapter 8, by Beale and Fugui t t , indi-
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ca tes , a new trend in populat ion distribution may have become unmistak-
able in the period be tween 1970 and 1973. While nonmetropol i tan coun-
ties adjacent to metropoli tan areas exper ienced the most rapid growth in 
that period, nonadjacent , nonmetropol i tan counties grew more rapidly 
than metropoli tan count ies . That this began somewhat earlier is shown by 
the fact that in 1965 to 1970 in-migration rates were highest in urbanized 
nonmetropoli tan counties which were not adjacent to metropoli tan areas 
(Hines et ai, 1975). I can add little to Beale and Fugui t t ' s explanatory 
suggestions for the recent changes in distribution t rends . It is notewor thy 
that , whereas depar tures from long-term distribution t rends are usually 
led by special groups , the Beale and Fuguit t data show that virtually all 
categories of populat ion are represented in the recent t rend. In any case 
the new trend should be closely monitored over the ensuing yea r s , for at 
this date we cannot be sure that we are not witnessing another short- term 
variation from a long-term trend. 

This shift in t rend, assuming it is that , is one of the many reminders 
that have forced themselves upon our at tent ion of the historical particu-
larity of much of our knowledge. Most of what we have learned over the 
years about populat ion movements in the Uni ted States descr ibes a so-
ciety in transition from agrarian to industrial and perhaps to postindustrial 
phases . Consequent ly , one component after another in that body of 
knowledge has tended to become obsolete before it has been perfected. 
The rural to urban flows, for example , have all but dried up and interurban 
or intermetropoli tan movements have loomed progressively larger. Fur-
the rmore , increased mobility allows the erstwhile farmer to remain in 
place and to travel to a nonagricultural j o b . N o w , it seems , the drift may 
be turning from metropol i tan to nonmetropl i tan areas . But unlike the ear-
lier movements from urban to rural a reas , recent moves are not re turns to 
the farm to escape occasional or cyclical u rban unemployment ; they are 
now moves to rural nonfarm and small city dest inat ions, that is , to com-
peting opportunit ies . Whereas until 1930 migration was the principal 
source of urban growth , it currently accounts for less than two-fifths of 
the populat ion increments in urban areas . Pat terns of selectivity in migra-
tion also are changing. T o the selectivity of the young is now added the 
selectivity of persons in ret i rement ages. The narrowing of regional edu-
cational resources reduces the differences in educational a t ta inment as 
be tween migrants and nonmigrants . The changing participation of women 
in the labor force is diminishing the tendency to sex selectivity. But the 
most conspicuous changes in selectivity have occurred in the intrametro-
politan moves . While formerly the suburban-ward movement was domi-
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nated by young white families with heads engaged in white-collar occupa-
t ions , the movement now is much more representat ive of the total 
populat ion; single pe r sons , broken families, and retired couples are prom-
inent in the s t reams, blue-collar workers ou tnumber white-collar workers 
in the movements in many areas , and blacks are becoming increasingly 
numerous relatively as well as absolutely in the suburban drift ( U . S . Bu-
reau of the Census , 1975). Until quite recent ly , however , movemen t into 
the suburban zones drew from the upper income levels of all occupational 
and educational categories (Hawley and Z immer , 1970). Whether that re-
maining selectivity has cont inued into the 1970s we do not know. N o r are 
we adequately informed as yet on the pa t te rns of selectivity of move-
ments into nonmetropol i tan count ies . T h e Depar tment of Agriculture re-
por t by Hines et al. (1975) compares various social and economic charac-
teristics of metropoli tan and nonmetropol i tan residents and reveals 
convergences in several respec ts , but it does not indicate h o w migration 
might have affected the compar isons . 

That the process of improvement in t ranspor ta t ion and communicat ion 
techniques has brought about a progressive reduct ion of dis tances is an 
observat ion so commonplace as to be trivial. What is not so obvious , 
however , is where that t rend is leading, for certainly it has not run its 
course . If one were to imagine the ex t reme case in which the t ime and 
cost of getting from point to point were reduced to ze ro , all locations in 
space would be str ipped of accessibility value and the spatial distributions 
of people and of their activities could be completely random. Improbable 
as that may be , there are some who argue we have advanced so far toward 
that end that social organization need have no correlation in a spatial 
order (Webber , 1963). Indeed , radio, television, satellite communicat ion , 
supersonic air t ravel , and the cheapening of toll te lephone calls have all 
but neutralized the immediate felt limitations of long dis tances . Of course , 
al though distance costs might seem to have disappeared as a result of 
these technical improvements , many of the costs are merely translated 
into advertising charges levied on consumer goods prices or into taxes to 
provide government subsidies for the suppor t of research and develop-
ment , capital outlays for roads and for var ious services to t ranspor ta t ion. 
Short-distance movemen t s have not yet had a second round of dramat ic 
improvements . But when they do occur , they may also involve a spread-
ing of increased costs over a wider range of budget al locations. In short , 
as long as there are costs of overcoming the frictions of space , a kind of 
order in the spatial distribution of activities can be expected. That can be 
radically different, however , from anything with which we are familiar. 
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6 
Overcrowding, Isolation, and 
Human Behavior: 
Exploring the Extremes in 
Population Distribution1 

OMER R. GALLE and WALTER R. GOVE 

The exis tence of some optimal level of populat ion size and densi ty , 
above or be low which a populat ion may exhibit deleter ious effects, has 
been an intriguing and recurring notion in both animal and human popula-
tion studies. In the late nineteenth century Durkheim (1933) and Spencer 
(1879-1882) came to rather different conclusions about the structural and 
behavioral consequences of increasing size and densi ty of human popula-
t ions. Even before this, Verhuls t (1845) had observed posit ive correla-
tions be tween the death rate and the populat ion densi ty of specific popula-
t ions. Sociologists (and others) also have been impressed by the severe 
effects of the o ther end of the populat ion distribution cont inuum: ex t reme 
isolation (Davis , 1940; Spitz, 1945, 1946; Spitz and Wolfe, 1946). In this 
chapter we review the evidence on the behavioral consequences of the 
two ext remes of population dis t r ibut ion—overcrowding and high popula-
tion density on the one hand, and isolation on the other . 

Our review has four sect ions. W e start by reviewing evidence from 
various animal studies of the effects of overcrowding and isolation. As 

1 The research for this paper was supported by NICHHD Grant #R01 HD0671 1. 
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most studies of the effects of high populat ion densi ty and/or overcrowding 
in human populat ion settings have focused on urban sett ings, in the sec-
ond section we briefly review research on the de terminants of urban pop-
ulation densi t ies . Third, we review evidence from ecological studies of 
the effects of high populat ion densi ty , overcrowding, and isolation on 
human behavior . Four th , we examine recent survey research that has fo-
cused on the same areas of interest as the human ecological s tudies, but 
that utilizes da ta on individual households ra ther than the ecologist 's cus-
tomary areal data . 

Animal Studies of Overcrowding and Isolation 

Allee (1938) claimed that there are serious deleter ious effects of both 
overcrowding and very low levels of populat ion densi ty for a wide variety 
of animal populat ions . Since then , a large body of evidence has accumu-
lated that supports Allee 's content ion. Because the range of animals and 
behaviors studied is large, we focus here on three major topics that may 
have part icular relevance to h u m a n studies: morbidity and mortali ty; re-
product ive behavior (including fecundity, sexual behavior , and maternal 
behavior); and aggression and other forms of aberrant social behavior . 

MORBIDITY AND MORTALITY 

As the densi ty of many animal populat ions increases , so does mortali ty 
(Allee et al.y 1949; Pet rusewicz , 1957; Thiessen and Rodgers , 1961). Pre-
natal mortali ty in confined populat ions of mice is related to increased pop-
ulation density (Christian and LeMunyan , 1958; see also Helmreich , 
1960). Christian et al. (1960) re leased a small herd of deer on an island. 
When left free to breed, the deer reached a density of about one deer per 
acre , after which the mortali ty rate soared unaccountably even though 
food and water were abundant and there was no evidence of exogenous 
disease. Evidence of cyclical mortali ty increases in lemmings and snow-
shoe hares is repor ted by Deevey (1960). Crowding adversely affects the 
course of acute and chronic tuberculosis in mice (Tobach and Block, 
1956). Increased levels of infant mortality were observed for Norwegian 
rats under high-density condit ions (Calhoun, 1962), while high levels of 
density have been found to be related to juveni le mortal i ty among herring 
gulls (Paynter , 1949) and among wild voles (Chitty, 1952). Among the Tri-
bolium, or flour beet le , high levels of density appear to induce high levels 
of mortality from cannibalism (Chapman, 1928; Chapman and Baird, 
1934; Crombie , 1943). Among a variety of animals growth is inhibited with 
increased densi ty of growing populat ions , and adrenal weight typically is 
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increased markedly in males and frequently increased in females (Chris-
tian, 1959, 1961; Van Wijngaarden, 1960). Similarly, in their studies of 
mammals , Christ ian and Davis (1964) found significant changes in body 
chemistry and a decrease in ant ibody formation and other related body 
defenses. The detr imental effect of crowding on heal th appears to be 
greatest for young growing organisms and least for dominant adult ani-
mals (Christ ian, 1959; Klepinger, 1968). 

One special influence of overcrowding that may lead to death in certain 
species has been called shock disease. Seemingly heal thy snowshoe hares 
may die when t rapped or when chased , and elaborate studies of the inci-
dence of disease show no obvious reason for mortali ty o ther than hypo-
glycemia (Deevey , 1972), which follows the general idea of Selye 's " G e n -
eral Adapta t ion S y n d r o m e " (1950). 

At the o ther end of the cont inuum, a too small populat ion may lead to 
excessive inbreeding and the possible fixation of deleter ious genes with 
consequent weakening or extinction of the isolated populat ion (Allee et 
al., 1949). Certain kinds of survival behavior may not be possible with a 
small populat ion. F o r example , when a group of 12 to 15 Amer ican 
pronghorn ante lope are a t tacked by wolves , the ante lope form a defensive 
band that presents a minimum of group surface and the bucks are able to 
fight off the a t tackers ; when the populat ion of p ronghorns falls below this 
critical level, the animals s tampede instead of grouping, thereby exposing 
themselves to the a t tackers and permitt ing the weaker bucks to be killed 
easily (Leopold , 1933; see also Sdobnikov, 1935). Other examples of the 
survival ability of a species being decreased under low populat ion densi ty 
conditions are goldfish (Allee and Bowen , 1932), flatworms (Oesting and 
Allee, 1935), and planarian worms (Allee and Wilder , 1938). Although 
exact data on the populat ion size below which a species might undergo 
extinction are difficult to obtain, some evidence has been gathered on 
such levels for var ious insect populat ions (Smith et al.y 1933; Soper and 
Wilson, 1942). 

REPRODUCTIVE BEHAVIOR 

The evidence on the relationship be tween overcrowding and reproduc-
tive behavior among animals is quite substantial , generally indicating an 
inverse relat ionship. Reduced fertility has been observed with crowding 
among var ious types of rats and mice , either through a regression of the 
reproduct ive organs , decreased litter s ize, or failure of the litter to go full 
term before being aborted (Calhoun, 1962; Davis , 1964; Keeley , 1962; 
Schrag, 1972; Snyder , 1966a; 1966b; 1968; Te rman , 1965). In addit ion, 
Calhoun (1962) and Louch (1956) repor t ineffectual maternal care , ranging 
from inadequate nest building to cannibalism of the young. Christian et al. 
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(1965) allowed an experimental populat ion to reach a level of 51 animals in 
5 months , after which 30 litters were born but no young survived. De-
creased fertility as a reaction to high populat ion densi ty also has been 
found for birds (Perrins, 1965), e lephants (Laws and Parker , 1968), rabbits 
(Lockley, 1961), wolves (Hoffman, 1958), deer (Christian et al., 1960), 
and chickens (Hoffman and T o m h a v e , 1945; Pearl and Surface, 1909; Sie-
gel, 1959). 

In contras t to these findings of an inverse relation, certain studies have 
indicated ei ther no relation be tween population densi ty and reproduct ive 
activity or a posit ive one . N o relationship obtains be tween mixed-sex 
crowding and depressed testes weight among gerbils , while a positive re-
lationship obtains for the same-sex crowding (Syme, 1973). Fecundi ty in 
the drosophila (fruit fly) may be reduced by crowding, but only when 
there is a corresponding reduct ion in the food supply (Robertson and 
Sang, 1944, clarifying, to some extent , the earlier work of Pearl and 
Parker in 1922). In some pro tozoans the fission rate may actually increase 
as a result of crowding (Ludwig and Boost , 1939; Rober t son , 1921). 

The possibility that there is a minimum threshold of numbers necessary 
for producing offspring in birds has been suggested by several authors 
(Darling, 1938; Fau ten , 1941; F isher and Vevers , 1944; Fisher and Water-
son, 1941). In many bird colonies, as the size of the colony decreases so 
does the reproduct ive success . Male birds reared in isolation may fail to 
mate because they show more fear than controls reared in groups (Fisher 
and Ha le , 1956-1957; Hinde , 1959; Krujit, 1962). Social isolation in early 
rearing often influences sexual behavior (and thus reproduct ion) in a num-
ber of ways . Gruendel and Arnold (1969) compared isolated and mother-
reared rats and found deficient mating behavior in a lmost all of the iso-
lates. These results contradict earlier findings that male rats raised in 
isolation were more responsive to females and more likely to copulate 
than males group-raised with females (Beach, 1942, 1958; Kagan and 
Beach, 1953). Hams te r s reared in isolation apparent ly show normal sex-
ual responses at adulthood (Dieterlen, 1959; Eibl-Eibesfeldt, 1961; 
Thorpe , 1963), but the rearing of female guinea pigs in isolation is re-
ported to have detrimental effects on sexual performance (Goy and 
Young, 1956-1957). 

Abnormal sexual behavior has been widely repor ted in isolate-reared 
monkeys (Hansen , 1962; Har low, 1961, 1962; Har low and Har low, 1962; 
Har low et al., 1966; Maple et al., 1974; Mason , 1965). The importance of 
this abnormal sexual behavior for normal reproduct ive behavior is subject 
to some deba te (Maple et al., 1974). Other research on monkeys and 
chimpanzees has focused on the nature of social con tac t s , arguing for the 
importance of peer contacts (as opposed to jus t contac t with the mother) 
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in the development of adequate adult sexual deve lopment (Hansen , 1962; 
Har low and Har low, 1962; Mason , 1960; Nissen , 1954). Abnormal mater-
nal behavior due to isolation during rearing ranges from poor nest building 
and neglect of the young for rats (Reiss, 1954; but see Eibl-Eibesfeldt, 
1955) to an absence of typical maternal behavior in monkeys (Chappell 
and Meier , 1974; Har low, 1962; Har low et al., 1966; Seay et al., 1964). 

AGGRESSIVE BEHAVIOR 

Crowding animals in artificial cages or pens causes an increase in social 
stress that seems to induce fighting behavior (Pet rusewicz , 1957). Green-
berg (1972) studied the effects of floor area on aggressive behavior in ag-
gressive and nonaggressive strains of mice. His results indicate that 
crowding causes more aggressive behavior in both strains of mice. Gregor 
et al. (1972) have replicated Pe t rusewicz ' s observat ions on increased 
fighting behavior as a direct result of crowding in cages or pens , and 
Fenderson and Carpenter (1971) repor t that salmon in high densities be-
come more aggressive with t ime. A decrease in available space is accom-
panied by higher rates of aggression in pigeons (Willis, 1966) and in leg-
horns (Flickinger, 1966). Short - term acute crowding has led to increments 
of mild and severe aggression in capt ive monkey populat ions (Alexander 
and Roth , 1971; Southwick et al., 1965). 

Hemingway and Furumoto (1972) report that ra ts in moderate ly 
crowded groups fight more than those in overc rowded and uncrowded 
groups and suggest from these findings that populat ion density up to a cer-
tain point encourages territorial defense (and drinking alcohol). After that 
point the decrease in fighting (and drinking) was accompanied by a transi-
tion from territorial to social rank behavior . After reviewing over 200 arti-
cles dealing with the effect of populat ion density on rodent behavior , 
Archer (1970, p . 201) concludes , " t h e usual response to increased popula-
tion density in natural populat ions is emigration. When the animals have 
no opportuni ty to emigrate, increased aggressive behavior , associated 
with changes in dispersion and social s t ructure , is the pr imary conse-
quence of increased dens i ty . " Among mice, as among most other ver te-
brates when c rowded , a dominance hierarchy (called the pecking order in 
chickens) is readily established as a consequence of fighting (Deevey, 
1972). Snyder (1968) uses the te rm dominance hierarchy to indicate the 
social organization among animals involving one or two dominant individ-
uals and several subordinates . Wynne-Edwards (1962) uses the hierarchy 
as an example of a typical group charac ter and visualizes the dominance 
hierarchy as a mechanism for regulating populat ion densi ty . 

The effects of isolation appear in some respects to be very similar to 
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those of overcrowding, at least with regard to aggressive behavior . Mon-
keys living in partial isolation until adolescence were more aggressive 
than age-matched controls , pe rhaps because isolation hindered the de-
velopment of mechanisms for the control of aggression (Mason, 1960, 
1961). Similar results are repor ted by Chamove (1973) who found that ag-
gression decreased as an increasing function of number of rearing part-
ners . Similar results also have been found for rats (Ely and Henry , 1974), 
mice (Valzelli, 1969), and rabbits (Wolfe and Von Hax thausen , 1960). Iso-
lated fox terr iers were found to be deficient in fighting behavior when 
placed with o ther dogs , that is , the isolates cont inued to isolate them-
selves when put in groups (Fisher , 1955). Fuller (1964) confirmed this re-
sult, but he also found that if his puppies were r emoved from isolation as 
early as 7 weeks of age, they showed no abnormal effects and became 
normally socialized. 

SUMMARY 

Other harmful effects of either overcrowding or isolation have been 
noted in many animal s tudies, but this skimming of the substantial litera-
ture should suffice to give the flavor of the research findings. Fo r many 
species high populat ion density or overcrowding appears to increase mor-
tality, decrease fertility, and lead to higher levels of aggression. The evi-
dence on the isolation end of the density cont inuum is more mixed, al-
though the general weight of the evidence suggests similar relationships 
be tween isolation and behavior—increased probabil i ty of high mortality 
(possibly even extinction), lowered fertility (possibly through inadequate 
sexual or maternal behavior) , and increased aggression. These broad gen-
eralizations are based on studies of a limited number of species and do not 
hold for all studied species . Even in those species where the same general 
effect is observed (for example , increased mortali ty or decreased fertil-
ity), the specific mechanisms identified as involved in this changed behav-
ior vary substantially among species and among different investigators. 

HUMAN IMPLICATIONS 

Animal studies have demons t ra ted the possibility of harmful effects for 
certain species under ex t remes of populat ion distr ibution—high or low 
populat ion densi ty. The implications of these findings for the species 
H o m o sapiens are still being debated and discussed with great vigor. The 
writers on this topic fall into three broad categories: (1) those who feel 
that what is t rue for other animals is equally true for humans (Ardry, 1970; 
Deevey, 1972; Har t ley , 1972); (2) those who believe there is little connec-
tion be tween animal and human studies and generalizations about humans 
based on animal studies are virtually worthless (Hawley , 1972; L a w r e n c e , 
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1974); and (3) those "middle-of - the- roaders" w h o bel ieve that the var ious 
animal studies are suggestive and offer valuable insights for exploration of 
the effects of populat ion distribution on human behavior , and that certain 
comparisons warran t explorat ion, albeit with great caution (Cassell , 
1971). 

We place ourselves in the third category, al though we recognize the 
problems and dangers of simplistic and facile general izat ions. Beyond the 
substantial problems of generalizing from one species to another , cultural 
factors enter into the picture in h u m a n populat ions . Hall (1966), for exam-
ple , claimed that Japanese pe r sons seem bet ter able to endure high-den-
sity living ar rangements than do Ge rman pe r sons , and he pointed out the 
long per iod of t ime the Japanese have lived at high densi t ies , allowing 
them to deve lop cus toms and cultural constraints for dealing with high-
density s i tuat ions. 

Man lives unde r several different conditions of populat ion density at 
the same t ime. This is an unstudied aspect of animal life and obviously an 
extremely impor tan t aspect of h u m a n life. Cities, for example , are built in 
such a way that some of an individual 's t ime may be spent in areas of in-
credibly high densi ty while o ther t ime is spent in very low-density sur-
roundings. The movement back and forth may permit him to par take of 
the " g o o d " or the " b a d " in both a reas . Man ' s technology of building con-
struction permits him to build mult istory high-density apar tment buildings 
with great spaciousness within each dwelling unit , so that high intensity of 
land use need not lead to high levels of individual contac t . H u m a n popula-
tion densit ies are complex and var iable , much more so than the popula-
tion densit ies of most o ther animals . Because mos t of the studies of 
human behavior and populat ion density occur in an u rban context , we be-
lieve it fruitful to consider the charac ter of urban populat ion densities be-
fore we proceed to our review of studies of the effects of densities on 
humans . 

Determinants of Variations in Urban Population Densities 

THE COMPONENTS OF POPULATION DENSITY 

Gross densi ty , populat ion per unit a rea , may seem like a simple vari-
able especially for most animal s tudies , but for humans in an urban setting 
it is actually a composi te of several different measures of land use . A use-
ful way of expressing this complex set of activities is the following equa-
tion: 

PIA = (P/R) {RID) (DIS) (SIN) (NIA) 
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where P equals populat ion, A equals area , R equals the number of rooms 
in the area , D equals the number of dwellings in the area , 5 equals the 
number of residential s t ructures in the area, and N equals the area in resi-
dences or the net residential area . Each term thus has a substantive inter-
pretat ion: PIR is a measure of room crowding (persons per room), RID is 
the average number of rooms per dwelling unit , DIS is the average number 
of dwelling units per s t ructure , SIN is the number of s t ructures per unit of 
land area devoted to residential u se , and NIA is the propor t ion of the area 
which is used for residential purposes (Carnahan et al., 1974b). By taking 
the logarithm of both sides, the equat ion jus t given may be transformed 
into an addit ive one , allowing the utilization of s tandard statistical tech-
niques in analyzing variations be tween the several componen t s . 

In studies of urban density in the Uni ted States it has been found that 
gross densi ty (PIA) is primarily a consequence of the components DIS, 
SIN, and NIA, while persons pe r room (PIR) and rooms per dwelling 
(RID) have less effect (Duncan, 1966; Guest , 1970, 1972). The " m i n o r " 
components , however , may be important at certain t imes or places . Fo r 
example , in recent decades populat ion densities have declined in many 
urban neighborhoods because of a declining number of persons per dwell-
ing, not because of a declining number of dwelling units (Guest , 1972). In 
any case , two neighborhoods may have identical populat ion densities but 
for very different reasons . One area may have a low populat ion density 
because a large port ion of the land is devoted to nonresidential uses (busi-
ness or industrial) in conjunction with a few high-rise apar tment buildings, 
while another a rea may have equally low populat ion densi ty because each 
single-family dwelling unit is surrounded by a large lawn. 

THE DENSITY GRADIENT EQUATION 

Density pa t te rns in cities have been described by the formula 

Dx = Z ) 0 e~bx 

where Dx is the density of an area x units of dis tance away from the center 
of the city (usually the central business district, or CBD) , D0 is the extra-
polated densi ty of the city at its hypothetical center , and b equals the ra te 
of change in densi ty with each unit of distance from the C B D . The coeffi-
cient b may be interpreted as an indicator of the concentra t ion of popula-
tion around, or average dis tance of the populat ion from, the CBD (Wins-
borough, 1963). A high value of b would indicate a high concentrat ion of 
populat ion a round the C B D . D0 is interpreted as a measure of congestion 
of populat ion, because it indicates crowding at the city center . These two 
parameters—conges t ion and concent ra t ion—may vary independent ly. 

Traditionally, human ecologists cite competi t ion as the mechanism that 
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results in the tendency toward congest ion and concent ra t ion in most cities 
(Hawley, 1950, p . 280, p p . 382-404) . Transporta t ion facilities (especially 
harbor and rail) often converged in the C B D so that those producing and 
selling goods could reduce costs by proximity to t ranspor t facilities. The 
CBD was traditionally the most accessible point in the city to cus tomers , 
allowing (with the concentrat ion of business there) compar ison shopping. 
Locat ion within easy access to the C B D also was at t ract ive to res idents , 
for most j obs were in or near the C B D and costs of travel could be kept 
low by locating close to the city center . 

Out of this competi t ion for centrali ty came a sifting and sorting so that 
activities with the greatest need and economic power managed to occupy 
sites a round the CBD. These generally included retai lers , wholesalers , 
and some types of manufacturers w h o could afford high central city ren ts . 
Because residential activities were largely p reempted at the center , popu-
lation densit ies were often unusual ly low in the area right around the 
CBD. Never the less , some res idences were found in this area , and the 
number of dwellings per s t ructure and the number of s t ructures per acre 
was often high because of the high land costs resulting from the competi-
tion. Residential density should decrease with dis tance from the C B D , 
primarily because the number of dwellings per s t ructure and the number 
of s t ructures pe r areal unit should also decrease with distance from 
the C B D . 

TRANSPORTATION CHANGES 

Changes in u rban t ransporta t ion in the Uni ted Sta tes have radically al-
tered the compet i t ion for sites a round the C B D , leading to a less centripe-
tal pa t tern of populat ion around the C B D and lower u rban levels of con-
gestion. Increased use of the t ruck and governmenta l highway 
construct ion have permit ted establ ishment of t ranspor ta t ion depots on 
the urban outski r ts , reducing the utility of location near the CBD. The 
speed of the automobile and i t s wide-spread ownersh ip have reduced the 
need of res idents for close geographic centrality to place of work and of 
businesses to locate centrally for access to their cus tomers . In a situation 
of reduced competi t ion for the C B D , it appears that the metropolis is be-
coming organized around numerous subcentral t ranspor ta t ion nodes , 
such as shopping centers and industrial pa rks . 

DENSITY AS URBAN SPRAWL 

Sociologists are notoriously inaccura te at predict ing the future, yet , as-
suming that t ranspor ta t ion sys tems cont inue to improve and given the fur-
ther development of f r eeway-h ighway sys tems, there is every reason to 
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believe that metropoli tan areas will continue to decrease in their values of 
b and D0 and that neighborhoods in cities will probably build up to very 
low levels of densi ty. This seems a safe assumption as long as urban t rans-
portat ion has the necessary energy or fuel, and as long as automobile 
manufacturers can decrease levels of au to pollution or diminish public re-
sistance to high pollution levels in cities. Howeve r , recent restrictions on 
speed and the changing government emphasis on the character of urban 
t ransportat ion may lead to a t rend at least partially back toward the popu-
lation pa t terns of the pre-automobile city. 

In summary , urban populat ion densities in the Uni ted States may be 
seen to be both (1) variable in their composit ion and (2) apparently mov-
ing toward a new pat tern of less s teep gradients from the central city. F o r 
our purposes he re , it is most worthwhile to rei terate several points . The 
concept of densi ty itself is a complex one when the reference is to urban 
human popula t ions . F rom a conceptual point of view it may be useful to 
distinguish two major components of overall or gross populat ion densi ty 
(PIA). On the one hand, there is what might be called "s t ruc tura l den-
s i ty , " or the way in which an area is built up (consisting primarily of D/S, 
SIN, and N/A). This has been the major factor in determining gross densi-
ties in urban a reas . On the other hand , there is what might best be termed 
interpersonal crowding (primarily P/R, though it might also be encom-
passed part ly by RID). The fact that these two componen t s of gross den-
sity may vary independent ly is impor tant in distinguishing what precisely 
has been occurr ing in major u rban a reas . Over the last 30 years , for exam-
ple , the percentage of the U . S. populat ion living in urbanized or metro-
politan areas has increased greatly. At the same t ime, however , levels of 
overcrowding have been reduced quite drastically. In 1940, 20% of all 
households in the U . S. averaged more than one person per room; by 
1970, this percentage had declined to 8% (Carnahan et al., 1974a). Along 
with this dramat ic decrease in overcrowding, we have had a similar rise in 
the propor t ion of persons who live alone. Pr imary individuals (mainly 
one-person households) have increased from 1 1 % of all households in 
1950 to 19% of all households in 1970. In the Uni ted S ta tes , then, isolation 
may be becoming a more substantial problem for h u m a n populat ions in 
urban areas than overcrowding. 

As this brief review suggests , density is a very complex variable in-
volving many interacting componen t s . Almost all of the research on den-
sity that has been done has t rea ted these components separately. As a 
consequence , we have very little idea, for example , of h o w the aspects of 
the microenvi ronment—such as living in an overc rowded household or 
living a lone—interac t with s tructural density or gross densi ty. Fur ther-
more , as the characterist ics and interactions of the componen t s of densi ty 
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are clearly in a s tate of flux, relationships that are seemingly well es tab-
lished at one point in time may disappear or even be reversed at another . 
In addition there is always the possibility of a change over t ime in cultural 
adaptat ions to the various levels of density. As a consequence , research 
on the effects of density will necessari ly be an ongoing process . 

Ecological Studies of Overcrowding and 
Isolation in Human Populations 

In our review of ecological studies of human popula t ions , we begin 
with a review of the effects of high density and overcrowding; this is fol-
lowed by a brief discussion of the effects of isolation. There are many 
more studies of the effects of high densi ty and overcrowding than of isola-
tion. W e group high density and overcrowding together for, although we 
have specified the conceptual differences be tween the two concepts , this 
distinction is not always made in the l i terature. 

HIGH DENSITY AND OVERCROWDING 

Theoret ical support for an effect of populat ion densi ty on social rela-
tionships rests on the notion that the number of social ac tors per unit of 
area affects the potential contac ts , both for a given individual and within 
the aggregate. Frequencies of contact and communica t ion are potentially 
multiplied exponential ly as densi ty increases . These contacts and com-
municat ions crea te the possibility of increases in coopera t ion and/or con-
flict. On an aggregate level, high-density set t lements and the large number 
of contacts each individual may make have been assumed to create a pre-
ponderance of secondary and segmental role relat ionships (Simmel, 1957; 
Wirth, 1938). 

At the individual level, densi ty may affect one ' s heal th and level of 
well-being. Most of the theoretical l i terature on the exper ience of crowd-
ing focuses on two analytically distinct but interrelated concepts : an ex-
cess of st imulation and a lack of pr ivacy. Fo r example , Desor (1972) de-
fines crowding as "receiving excess of stimulation from social s o u r c e s . " 
Other invest igators who have emphas ized stimulus over load in the experi-
ence of crowding are Rapopor t (1973), Galle et al. (1972), Wohlwill (1974), 
and Milgram (1970). Perhaps the bes t theoretical discussion of the effects 
of the envi ronment on behavior is the book by Al tman (1975). Al tman, 
while recognizing the impor tance of stimulus over load, feels that the con-
cept of pr ivacy is the key to unders tanding crowding. We would note that 
there is a fairly extensive conceptual l i terature dealing with the nature and 
importance of pr ivacy (for example , Al tman, 1975, 1976; Bates , 1964; 
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Chermayeff and Alexander , 1965; F ischer , 1975; Joura rd , 1966; Kelvin, 
1973; Marmor , 1972; Pasta lan, 1970; Pennock and Chapman, 1971; 
Schwar tz , 1968; Shils, 1966), and that privacy is typically related to as-
pects of the physical envi ronment , such as the number of persons pe r 
room in a household (for example , Chapin, 1951; Schwar tz , 1968; Smith 
et al., 1969). H o w e v e r , there has been virtually no empirical investigation 
of the effects of a lack of pr ivacy (Altman, 1975, p . 6). 

The Nat ional Academy of Sciences (1971) repor ts that crowding in-
creases the incidence of infectious disease mainly through a greater op-
portuni ty for the spread of infection. The N A S repor t cites evidence that 
crowding also has other injurious health effects that occur primarily when 
the degree and extent of crowding are rapidly increasing. Thus the rapid-
ity of growth and accompanying urbanizat ion may be more deleterious to 
health than populat ion density pe r se . The N A S repor t claims that animal 
exper iments and exper ience with humans confirm that social stresses due 
to cowding p roduce physiological dis turbances that in turn increase the 
susceptibility to disease. The relationship may be far more complex than 
this. Crowding under some c i rcumstances appears to be clearly asso-
ciated with poor health s ta tes , while under other c i rcumstances it may be 
neutral or even beneficial (Taylor and Knowelden , 1957). Indeed micro-
bial disease is not necessarily acquired through exposure . In many cases 
disease occurs as a result of factors that upset the ba lance be tween ubiq-
uitous organisms and the host that harbors them (Dubos , 1965). 

A number of the studies of the effects of crowding have utilized u r b a n -
residential neighborhoods as their units of analysis . A study of 42 census 
tracts in Honolulu for 1960 utilized five measures of populat ion densi ty: 
population per acre ; proport ion of dwellings with 1.5 or more persons per 
room; average household size; propor t ion of "doub led u p " families; and 
proport ion of dwelling units in s t ructures with five or more units (Schmitt , 
1966). These measures were then correlated with nine indicators of pathol-
ogy: death ra te , infant mortali ty ra te , suicide ra te , tuberculosis ra te , and 
rates of venereal disease, admissions to mental hospi ta ls , illegitimate 
bir ths, juveni le del inquency, and adult cr ime. After controls for social 
class, persons per acre correlated much more strongly with the nine pa-
thology measures than did any of the other component measures of den-
sity. Unfor tunate ly , when Schmitt a t tempted to control for social class he 
dichotomized his variables (education and income) instead of treating 
them as cont inuous measures , which tended to weaken their effects and 
thus our faith in his results . 

A negative relationship be tween gross density and general mortality 
was found across Chicago communi ty areas for 1950, after controlling for 
socioeconomic s ta tus , quality of housing, and migration (Winsborough, 
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1970). Negat ive associat ions also were shown for public assis tance rates 
and tuberculosis ra tes . H o w e v e r , a posit ive relat ionship obtained be-
tween gross densi ty and the infant mortality rate (after controls) . Wins-
borough ' s negative resul ts , however , may be due to including the percent-
age of dwellings with 1.5 or more persons per room as one of his controls (a 
measure of housing quality). This measure is very closely related to per-
sons per room, which was later shown to be more closely associated with 
pathology than the gross density measure Winsborough employed (Galle 
etal, 1972). 

In another analysis of data for Chicago communi ty a reas , this t ime for 
1960, we (Galle et al.y 1972) a t tempted a roughly approximate rendit ion, 
in a natural h u m a n setting, of Ca lhoun ' s (1962) well-known study of popu-
lation densi ty and pathology in ra ts . A measure of gross density (persons 
per acre) was shown to be related slightly to five measures of "pathologi-
cal behav io r " : s tandardized mortali ty ra tes , general fertility ra tes , j uve -
nile del inquency ra tes , rates of admissions to mental hospi tals , and rates 
of public ass is tance to persons under 18 years of age. Indices of social 
class and ethnicity were cons t ruc ted in an a t tempt to take the complex 
human social s t ructure into account . The density effects were reduced to 
insignificance when the controls for social class and ethnicity were intro-
duced. 

We then decomposed gross densi ty into four componen t par t s—per-
sons per room, rooms per dwelling unit , dwelling units per s t ructure , and 
s tructures per ac re . On the basis of this decomposi t ion we concluded that , 
after social class and ethnicity are controlled for, there appears to be a 
small but significant effect of overcrowding (persons per room) on rates of 
pathological behavior . Howeve r , the effects of densi ty and social struc-
ture are so intertwined at the ecological level that it is extremely difficult 
to separate the two effects. F o r example , of the total var iance in mortal-
ity, fertility, and juvenile del inquency explained by density and social 
structural measures taken together , over 90% is var iance held in common 
by density and social s t ructure , and it cannot be al located independently 
to either densi ty measures or social structural factors . This finding of high 
collinearity be tween measures of overcrowding and other relevant social 
structural controls appears in most of the ecological s tudies; unambiguous 
interpretat ion of any of these studies is inappropria te . Howeve r , the prob-
lem of collinearity has been lost in the debate over whe ther or not over-
crowding is an important factor in the determinat ion of behavior in hu-
man popula t ions . 

The complexi ty of the data and their interrelations also have caused a 
number of methodological quest ions to be raised about our Chicago 
study. The specific indices of social class and ethnicity have been ques-
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t ioned (Ward, 1975) along with the use of ratio measures for density 
(Schuessler , 1974). In addit ion, it has been suggested that the use of mea-
sures of central t endency (such as average persons per room) should have 
been replaced by measures of ex t remes of the distribution under examina-
tion (for example , percentage of housing units with more than one person 
per room (Ward, 1975). Finally, the cross-sectional , one-point-in-time na-
ture of the analysis has been criticized (McPherson, 1973). In a more re-
cent analysis (Galle and Gove , 1974) we considered each of these criti-
cisms and examined each census period from 1940 through 1970 for 
Chicago. Ex t r eme measures of each variable were used: Percentage of 
housing units with more than one person per room and percentage of 
housing units in s t ructures with more than five housing units were our 
measures of overcrowding and structural densi ty; percentage nonwhi te , 
percentage of families with low incomes , percentage with less than 8 
years of educat ion , and percentage of labor force in lower blue-collar oc-
cupations were our measures of social s t ructure . F o r all t ime periods be-
tween 1940 and 1970 and for all "pa tho log i e s " (mortal i ty, fertility, juve-
nile del inquency, and marital instability) the two densi ty variables are 
able to account for an average of 6.6% of variation independent ly . Social 
s tructure is able to account for slightly more—12.3%—of variation inde-
pendent ly . The amount of explained variance held in common by the two 
sets of var iables , however , is much larger—57.7% (Galle and Gove , 
1974). 

Several recent studies using cities as units of analysis have a t tempted 
to examine the effects of overcrowding on murder ra tes . A posit ive rela-
tionship be tween a set of densi ty variables and homicide ra tes was found 
for 171 U . S. cities in both 1950 and 1970, although the relationship was 
greatly reduced after social class and racial controls were introduced 
(McCarthy et al., 1975). Using a larger sample of U . S. cities (n = 389) 
Gove et al. (1976a) found overcrowding and city size to be positively cor-
related to homicide . The relationship for overcrowding (but not city size) 
was reduced to insignificance after controls were in t roduced. Among an 
even larger set of U . S. cities (n = 656) Booth et al. (1976) found a small 
relationship be tween density and a variety of personal and proper ty 
crimes. Densi ty had more effect on large than on small cit ies. Their s tudy, 
however , suffered from a severe methodological problem: They used cen-
sus data from 1960 and crime data from 1967. The analysis by McPherson 
(1973) suggests the time lag was great enough to distort the relationship 
they found. 

The effect of populat ion densi ty and crowding on heal th and social be-
havior was assessed among 145 economic-geograph ic regions in the 
Nether lands (Levy and Herzog , 1974). After economic status and popula-
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tion heterogenei ty were controlled for, density was positively associated 
only with age-adjusted death ra tes . Weak or inverse relat ions were found 
be tween c rowding (persons per room) and measures of age-adjusted male 
hear t d isease r a t e , admissions to general hospi tals , admissions to mental 
hospitals , del inquency, illegitimate b i r ths , and d ivorce . 

A study by Collette and W e b b (1974) looked at the effects of densi ty 
(persons per acre) and crowding (persons per room) in the 18 urban areas 
of N e w Zea land; unfortunately, no socioeconomic controls were used . 
However , N e w Zealand has a sys tem of free public hospital care that 
greatly diminishes class-related differences in heal th care utilization. A 
fairly s trong posit ive relationship was found be tween density and psy-
chological disorder , but the relationship of density with physical disorder 
was negat ive. In general , weak and inconsistent relat ionships were found 
be tween crowding and the dependent variables. 

In a s tudy using census t racts in Edmonton , after controls for income 
and national origin, building type (that is , multiple unit dwellings) had a 
strong posi t ive association with juveni le del inquency and social allow-
ance (public ass is tance) , but the relationships of those dependent vari-
ables with densi ty and overcrowding were nonsignificant (Gillis, 1974). 

A study of Peor ia used city blocks ra ther than census t rac ts , controlled 
for a large set of o ther var iables , and examined the relationship among 
measures of densi ty and crime and mortali ty (Choldin and Roncek , 1976). 
Compared to the effect of some of their control var iables , that of density 
was relatively weak ; however , it was significantly re la ted to child and in-
fant mortali ty and the general cr ime rate and more strongly to the violent 
crime ra te . 

Booth and Welch (1974) looked at the relationship be tween areal den-
sity and civil disorder using 65 nations as their units of analysis . They 
found that "househo ld crowding and, to a f a r less extent , areal density are 
linked to the emergence of civil strife [p. 153] ." It is noteworthy that 
household overcrowding had a much greater explanatory power than did 
measures of industrialization, urbanizat ion, and discrimination. F ischer 
et al. (1975, p . 416, footnote 10) refer to this s tudy and a similar one by 
Fac tor and Waldron (1973) that use national averages of densi ty, includ-
ing countr ies composed largely of uninhabi ted terr i tory, as " represen t ing 
a reductio ad absurdum, so much so that one is t empted to suspect they 
are purposeful ca r i ca tu res . " In a subsequent s tudy of cities in the Uni ted 
States Welch and Booth (1975) found a much weaker relationship be-
tween densi ty and civil disorder; mos t of the var iance in the civil disorder 
measure was accounted for by the size of the black populat ion. 

In sum, ecological studies of overcrowding, high populat ion densi ty , 
and various ra tes of "pa tho log ica l " behavior show very mixed resul ts . 
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Part of the difficulty of generalizing from these studies arises from confu-
sion among the several aspec ts of high populat ion densi ty , particularly 
overcrowding versus structural densi ty. Also contr ibuting to the mixed 
results are the different ways of managing and interpreting the high degree 
of collinearity be tween density variables and control variables. Our sum-
mary assessment is a caut ious affirmation of a posi t ive relationship be-
tween crowding and some rates of "pa tho log ica l " behavior . Although so-
cial s tructural factors are highly intercorrelated with high levels of 
structural densi ty and interpersonal crowding, there does appear to be a 
small but significant amount of explained var iance in certain rates of be-
havior , which can be at tr ibuted to density and/or overcrowding factors in-
dependent ly of o ther social-structural factors. 

ISOLATION 

There have been surprisingly few ecological s tudies of the relationship 
be tween isolation and behavior . In fact we know of only two studies, both 
of which are recent . One s tudy is based on a survey of all pharmacis ts in 
the 45 N e w Zealand urban areas with populat ions of over 10,000 (Webb 
and Collet te , 1975). Use of s tress alleviative drugs (tranquilizers, antide-
pressants , and so on) was found to be very strongly related to living alone. 

The second study is our own , and we shall review briefly our conceptu-
alization as well as our findings (Gove et al., 1976a). Those who live alone 
(our measure of isolation) are less likely to be firmly integrated into social 
ne tworks . The li terature on integration and isolation suggests the follow-
ing premises . Firs t , if one is integrated into a set of social networks one ' s 
life tends to take on meaning and value , whereas if one is isolated life 
tends to be meaningless and empty . Second, social control of behavior 
requires social interaction, and the individual w h o lives alone, lacking 
such control , will be free to act in deviant ways . Third, when one 
confronts a problem the social suppor t and feedback of others put the 
problem into perspect ive and often suggest ways of handling it; isolated 
individuals tend to lack such suppor t and feedback. Four th , living alone is 
characterized by an environment that lacks the input and structure that 
tend to involve the individual in the daily affairs of life; individuals in such 
a situation may withdraw into a fantasy world and, if they are emotionally 
disturbed, this may lead them to brood about and thus magnify their prob-
lems. A fifth i ssue , which has received very little at tent ion in the litera-
ture , is the fact that if others are present there is a high probability they 
will intervene (see, for example , Gove and Howel l , 1974). In the case of 
suicidal behavior , for example , if o thers are present generally they will act 
to prevent the prospect ive suicide. All five of these factors suggest a posi-
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tive relationship be tween the percentage of the populat ion living alone in 
a given areal unit and the suicide ra te . 

A posi t ive relationship also may be anticipated be tween the percentage 
of the populat ion living alone and the death rate due to cirrhosis of the 
liver (a measure of alcoholism). This expectat ion is based on two factors 
that play a role in a pe r son ' s drinking behavior . F i rs t , drinking is highly 
regulated by social norms (Bacon, 1957; Bales , 1946; Blacker , 1966; Lar-
son and Abu-Laban ; Patr ick, 1952; Pi t tman, 1967; Pi t tman and Snyder , 
1962; R o m a n and Trice , 1970; Skolnick, 1958; Snyder , 1962; Ul lman, 
1958; Whi tehead and Harvey , 1974; Wilkinson, 1970). Second, many per-
sons drink in react ion to a stressful situation that p roduces feelings of dis-
comfort and distress (Alexander, 1963; Borowi tz , 1964; Chafetz et al.y 

1962; Greenberg , 1963; Pearlin and Radabaugh, 1975; Seely, 1959; 
St rauss , 1971; Tr ice , 1966; Washburne , 1955). Living alone would appear 
to be related to both of these factors , for many of the same reasons jus t 
cited linking isolation to suicide. Persons who live alone tend, almost by 
definition, to be largely removed from the social control of o thers . The 
environment associated with living alone may p roduce a desire for alco-
hol. And , for the problem drinker , living alone tends to prevent other per-
sons from intervening or procuring help , thus increasing the probability of 
death from cirrhosis of the liver. 

Utilizing a sample of all U . S. cities with populat ions of 50,000 or more 
in 1970, we have tested the relationships of suicide ra te and death rate 
from cirrhosis of the liver with the percentage living a lone, while control-
ling for a number of social-structural factors , namely , age, race , educa-
tion, income, and unemployment . Percentage living alone was by far the 
most powerful predic tor of both suicide and alcoholism. 

In summary , the effect of residential isolation on humans has received 
relatively little at tention in empirical research. H o w e v e r , the proport ion 
of persons living alone is increasing in our society and the limited ecologi-
cal evidence that is available suggests that this mode of residence has a 
number of undesirable effects. 

Surveys on Overcrowding, Isolation, and Human Behavior 

The studies reviewed in the preceding section took a reas—census 
t racts , city b locks , entire cit ies, even na t ions—as the units of analysis. 
The measures of density and crowding as well as the measures of ou tcome 
behaviors and control variables all were calculated to describe popula-
tions of a reas . This is a legitimate and useful research approach , but it has 
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limitations when the conceptual izat ion is based on individual behavior . 
This is because relationships that occur at the aggregate level are not nec-
essarily the same ones that occur at the level of the individual (Hannan , 
1971). Because individual inferences from aggregate data have inherent 
limits, to truly establish relations for individuals it is necessary to utilize 
data obtained from individuals. In the studies reviewed in this section, the 
outcome and control variables are typically measured for individuals, 
while the densi ty measure may refer to an aggregate index (persons/area) 
or specifically to the individual living c i rcumstances (persons/room, living 
alone). 

In 1970 Marsella et al. published a study on the effect of dwelling den-
sity on the mental health of a small sample (N = 99) of Filipino men. They 
found that high levels of density were associated with poor mental heal th; 
however , their results are difficult to interpret because there were no con-
trols on socioeconomic factors . 

The following year Mitchell (1971) published the resul ts of a large sur-
vey on overcrowding in Hong Kong . The degree of household crowding in 
Hong Kong is extremely high by American s tandards . Mitchell found that 
high levels of crowding were related strongly to complaints about lack of 
space and lack of pr ivacy. These complaints were particularly common 
among those who shared their dwelling unit with another household. The 
level of general unhappiness and amount of worrying also were strongly 
related to crowding, but under controls for income these relationships 
were only maintained among the poor . Two indices of more serious psy-
chiatric impairment , an indicator of emotional illness (generally com-
posed of psycho-physiological symptoms) and an index of hostility, were 
unrelated to levels of overcrowding. The index of emotional illness was 
related positively to floor of res idence when there were two or more 
households per unit; the index of hostility also was related to floor of resi-
dence , and the effects were compounded when there were two or more 
households pe r unit . Overcrowding was found to affect husband-wi fe 
communicat ion and emotional happiness , but not quarre ls . Respondents in 
overcrowded households were much less likely to k n o w where their chil-
dren were , and this relationship was not particularly affected by controls 
for the educat ion of the respondent . 

Booth and his associates conducted a major survey in Toron to in which 
they looked at the effects of overcrowding. These results are available in a 
series of papers (Booth, 1975a; 1975b; Booth and Cowel l , 1976; Booth and 
Edwards , 1976; Booth and Johnson , 1975; Edwards and Booth , 1975; 
Johnson and Booth , 1975; Welch , 1975; Welch and Booth , 1975) and a 
book (Booth, 1976). Boo th ' s da ta were obtained from a stratified multiple-
stage probabili ty sample of Toron to families. All of the 13 census t racts 
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used in the Toron to study " w e r e selected for their potential in yielding 
a large number of families residing in dwellings in which the number 
of people exceeded the number of rooms [Booth and Edwards , 1976, 
p . 310] . " Fu r the rmore , from those census t racts "nea r ly 17,000 screen-
ing interviews [were held which] yielded 862 eligible households . In 560 
of these we were able to obtain interviews with one or bo th parents for 
a 6 5 % complet ion rate [Booth and E d w a r d s , 1976, p . 311 ] . " Booth and 
Edwards (1976, p . 311) go on to state " t h e majority (80%) of the house-
hold heads were employed in blue-collar occupat ions , typically ones re-
quiring only modes t skills. Only 2 3 % had completed high school; how-
ever, more than half had completed the eighth g r a d e . " Thus they had a 
very atypical sample and one that was very homogeneous on both crowd-
ing and social character is t ics . As a consequence of this homogenei ty , one 
would expect little variation on most variables and that the relationships 
found would be very modest . 

In their analysis Booth and his associates controlled for age, educat ion, 
occupational s ta tus , and ethnicity. In almost all their analyses these con-
trol variables were entered first and their crowding te rms were entered as 
a second s tep . Thus they allocated any var iance associated with their 
crowding variables that was collinear with their control variables to the 
control variables . This form of analysis " r ep resen t s an extremely conser-
vative test of crowding [Booth and Cowell , 1976, p . 2 1 1 ] . " Throughout 
their analysis they used four measures of crowding, (1) objective neigh-
borhood crowding, (2) subjective neighborhood crowding, (3) objective 
household crowding, and (4) subjective household crowding, and in addi-
tion they at t imes used a " r o o m s deficit" measure ; in Booth and Edwards 
(1976) they also used persons per room and households per block. 

The major focus of the Toron to s tudy was on the relationship be tween 
crowding and physical heal th . The presence of communicable infections 
or stress disease was based on responses to a set of 42 symptomat ic ques-
t ions, information obtained from an interview and examinat ion by a nurse 
and physician, and data based on tes ts of urine and blood samples taken at 
the t ime of the medical examinat ion (Booth and Cowell , 1976). Unfortu-
nately, be tween the initial interview and the subsequent medical examina-
tion there was a 4 9 % attrition ra te , and this attrition included a number of 
persons w h o were physically ill. In their analysis they looked at physio-
logical indicators of s t ress , s tress-related i l lnesses, communicable dis-
eases , physical t rauma (bruises), and reports of il lness. On all five of these 
indices household crowding tended to be associated with poor physical 
health. H o w e v e r , the relationships were weak and mos t did not reach sta-
tistical significance. In general the relationships were s tronger for objec-
tive household crowding than for subjective household crowding and they 
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were stronger for men than for women . Physical health was generally 
unrelated to either measure of neighborhood crowding. 

Crowding, by itself, explained only a very modes t port ion of the vari-
ance in sexual behavior (Edwards and Booth , 1975; Johnson and Booth , 
1975). H o w e v e r , the data indicate that (1) subjective crowding was related 
to reports that lack of privacy prevented in tercourse , and (2) under very 
special condit ions crowding was related to high levels of marital inter-
course . There was some very limited evidence that crowding was related 
to extramarital involvement and sexual deviation. 

Booth and Edwards (1976) looked at the effect of crowding on marital 
relat ionships, relationships with children, and sibling relat ionships. With 
or without controls , the relationships with crowding were generally weak. 
Their view of the magnitude of their relationships is perhaps best captured 
in their discussion where they refer to " t h e minute effect of crowding re-
vealed in our analysis [Booth and E d w a r d s , 1976, p . 3 1 9 ] . " Never the less , 
some of their relationships were statistically significant; for example , 
among wives subjective household crowding was related to a love decre-
ment scale, arguments with spouses , and threats to leave spouses , while 
among men it was related to the love decrement scale and the physical 
striking of children. 

Booth and Johnson (1975) found that c rowded household conditions 
had a small adverse effect on the physical and intellectual development of 
children, with crowded children tending to be somewhat small for their 
age and slightly behind in school. 

In summary , Booth and his associates found neighborhood crowding 
generally was unrelated to their dependent variables . Subjective house-
hold crowding was related slightly to poor family relations and to a variety 
of sexual exper iences . Objective and , to a lesser ex tent , subjective house-
hold crowding were related weakly to poor physical health. Household 
crowding was related to re tarded intellectual development and physical 
stature of children. 

Booth (1976, p . 1) concludes that "pe rhaps the most important finding 
of this s tudy, contrary to our expectat ion before we began the s tudy, is 
that crowded conditions seldom have any consequences and even when 
they do their effects are very m o d e s t . " H o w e v e r , such a conclusion 
should be v iewed with a great deal of caution. As we have already noted , 
their sample is very atypical, which makes generalization a rather hazard-
ous procedure . It is also very homogeneous , with the independent vari-
ables having relatively little var iance , which decreases the likelihood of 
finding strong relat ionships. Fu r the rmore , as Booth himself notes , their 
analysis tends to be very conservat ive . However , as is noted in detail in 
Gove et al. (1976b), not only is their analysis (generally) very conserva-
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t ive, but it a lso contains serious flaws. There a re , for example , a number 
of problems with the scales they use . Perhaps the most serious problem is 
that throughout virtually all of the analysis when they are looking at the 
effects of a crowding variable, they not only control for various demo-
graphic variables bu t they also control for all of their o ther crowding vari-
ables. Thus to the extent that one measure of crowding relates to another 
(that is , they both measure crowding) , they are actually controlling for the 
effects of the very variables they are looking at . After going over the To-
ronto s tudy in great detail , looking especially at the zero order relation-
ships, we (Gove et al., 1976b) feel that "pe rhaps the most that can be con-
cluded [from the da ta produced by the Toronto s tudy] is that household 
crowding has at least as much effect a s , and possibly more than, some of 
the tradit ional demographic variables considered by sociologists when 
looking at the dependent variables under cons idera t ion . " 

W e have recently completed a survey of 2035 res idents of Chicago 
(Gove et al., 1976c). Approximately 25 interviews were gathered from 
each of 80 selected census t racts within the Chicago city limits. Equal 
numbers of t racts were selected from each of four different categories: (1) 
tracts with low levels of crowding and low levels of socioeconomic s ta tus , 
(2) t racts with high levels of crowding and low levels of socioeconomic 
s ta tus , (3) t racts with high socioeconomic status and low crowding, and 
(4) high socioeconomic status t racts that also had high levels of crowding. 
Fo r each combinat ion of crowding and socioeconomic status we selected 
5 predominant ly black t rac ts , 5 racially mixed t rac t s , and 10 predomi-
nantly white t rac t s . Households were randomly selected from each cen-
sus t ract , and a randomly selected adult was interviewed from each of the 
selected households . 

Of the 2035 respondents interviewed, 453 or 22% were living alone. As 
we were initially screening by households and since the proport ion of 
households in the Uni ted States where persons were living alone in 1970 
was 19% and rising rapidly (Carnahan et al., 1974, p . 70), this is about 
the propor t ion one would expect . As persons living alone cannot be 
crowded in their homes (using a measure of persons per room) , we have 
excluded them from our analysis . An analysis of the da ta that include 
those who live alone shows that by excluding these pe rsons from our anal-
ysis we are weighting the analysis against the overcrowding hypothes is . 

The levels of crowding in our full sample are very similar to those of 
both the nation as a whole and central cities in 1970, and they are con-
siderably less than those of the nat ion as a whole and central cities in 
1950. As a consequence our resul ts , unlike those of the Toronto s tudy, 
have very broad generality for most persons living with others in the 
United Sta tes . 
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In the analysis we introduced controls for family income, educat ion, 
race , sex, age , and marital s ta tus . Statistical significance was tested after 
these variables were controlled for. 

The l i terature on crowding emphasizes the need to consider the subjec-
tive exper ience of crowding. While in the household the number of per-
sons per room probably tends to be the key determinant of the exper ience 
of crowding in that setting, it is clear that o ther factors are imporant . 
First , due largely to cultural and experiential factors , there is wide varia-
tion in the extent to which persons experience a part icular situation as 
crowded (for example , Al tman, 1975; Booth , 1976; Hal l , 1966; Mitchell , 
1975). Second, the organization of activities in the h o m e will vary greatly 
by household . As a consequence , in some households there may be a 
great deal of t ime spent in a c rowded room, whereas in o ther households 
with the same ratio of persons per room, there may be very little t ime 
spent in a c rowded room. Thus the indices of the exper ience of crowding 
may be , in some cases , a more accura te measure of the amount of actual 
crowding than the more objective measure , pe rsons per room (Booth, 
1976; F ischer , 1975). 

In our analysis we int roduced two measures : (1) a social demands 
scale, which measured an excess of social st imulation, and (2) a lack of 
privacy scale. These involve measures of the two key concepts that have 
been the theoret ical bases for the explanation of the subjective exper ience 
of crowding. To our knowledge this is the first t ime there has been an at-
tempt to measure these exper iences in a household s tudy. We woule note 
that the demands scale and lack of pr ivacy scale are fairly strongly related 
to persons per room. Fur the rmore , when these measures are used as con-
trols they tend to " i n t e r p r e t " or " e x p l a i n " the relat ionships be tween per-
sons per room and the various dependent variables . 

MENTAL HEALTH 

It would seem that , if overcrowding has adverse effects on the individ-
ual , it would almost have to be related to poor mental health. 

After cont ro ls , the crowding variables are related to experiencing psy-
chiatric symptoms , a lack of posi t ive affect, having a nervous b reakdown, 
manifest irri tation, feeling al ienated, having low self-esteem, and feeling 
unhappy. These relationships are statistically significant for all mental 
health i tems with all the crowding indices, except for the relationship be-
tween felt demands and posit ive affect. Taking an overall average shows 
that the crowding variables independent ly account for 40 .4% of the total 
explained var iance and the five control variables independent ly account 
for 4 1 . 3 % , with 18.3% being collinear. Taken as a compos i te , these results 
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provide strong suppor t for the hypothesis that crowding has a substantial 
negative effect on a variety of aspects of mental heal th . 

SOCIAL RELATIONS IN THE HOME 

If overcrowding has an adverse effect on social re lat ions, it would 
seem that this would be primarily manifested in the h o m e . Our da ta on 
marital relat ions show that , after controls , the three indices of crowding 
are significantly related to a lack of posit ive marital re lat ions, the pres-
ence of negat ive relat ions, a low score on the marital relations balance 
scale, and not feeling close to one ' s spouse . Regarding the r e sponden t s ' 
relationships with (a) their children and (b) o thers living in the h o m e , the 
data showed that persons per room is unrelated to , while lack of pr ivacy 
and felt demands have significant adverse effects on , such relat ionships. 
Crowding also is significantly related to arguments and physical violence 
in the hom e . 

Comparing the effects of crowding with those of the five control vari-
ables shows that crowding tends to explain more var iance . On the aver-
age, the crowding variables independent ly account for 57.0% of the total 
explained var iance and the control variables independent ly account for 
34.6%, while 8.4% is collinear. 

SOCIAL RELATIONS OUTSIDE THE HOME 

It would seem that crowding in the home would have a relatively slight 
effect on social relationships outside the home , part icularly in compar ison 
to its effect on social relations in the home . H o w e v e r , if, as our da ta sug-
gest , crowding has an effect on the mental s tate of the individual, we 
would expect it to have some effect on social relat ionships outside the 
home . In all cases at least some , and in some cases all th ree , of our crowd-
ing indices show a significant effect on the r e sponden t s ' relationships with 
relatives and neighbors and on the number of close friends the respon-
dents had. Some of the crowding variables are also positively related to 
arguments and physical violence outside the h o me . Overal l , however , the 
data indicate that the effect of crowding on social relat ions outside the 
home is minor compared to that of the social s t ructural variables. 

PHYSICAL HEALTH 

Our s tudy did not focus on physical health and , lacking a physical ex-
amination, we have only a c rude measure of the r e sponden t s ' physical 
health. H o w e v e r , we had one innovat ion that al lowed us to shed light on 
the relat ionship of crowding to physical health. The l i terature assumes 
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that , if crowding is related to physical heal th, it is because persons in 
crowded households are physically run-down, more susceptible to infec-
tious disease and , when sick, tend to be involved in the flow of activit ies, 
cannot get a good rest , and are not well cared for (for example , Galle et 
aL, 1972). In the interview we obtained information on all of these pre-
sumed relat ionships, and the da ta indicate crowding is strongly related to 
two of them. In contras t , the effect of crowding on the responents ' evalu-
ation of their overall health is relatively minor, al though significant. 

FERTILITY 

Data on fertility-related behavior were collected only from married re-
spondents . They indicate that (1) c rowded respondents had more children 
than they wan ted , (2) crowding has a slight relat ionship with ineffectual 
family planning, (3) crowding at least occasionally inhibits sexual inter-
course , and (4) crowding is not related to hypersexual i ty . Support for one 
of the recurrent themes in the l i terature, that crowding is related to fetal 
mortali ty, is provided by the da ta that show that crowding is related to 
having a pregnancy end in stillbirth, miscarriage, or abort ion. 

CARE OF CHILDREN 

Our data show a mixed pa t te rn in the effect of crowding on parental 
care . Crowded parents feel hassled by their children, and they are relived 
when the children are out of the house , tend not to get along well with 
their children, and do not like the way their children behave . Further-
more , they tend not to know their chi ldren 's friends or the parents of 
their chi ldren 's friends. H o w e v e r , crowding is relatively unrelated to par-
en ts ' support ive or punitive behavior toward their chi ldren, and it is unre-
lated to juveni le del inquency. 

To date we have made only a very preliminary analysis of the effects of 
structural densi ty (primarily the number of housing units per structure) 
and the effects of living alone. This analysis suggests (with a few impor-
tant exceptions) that these variables are not nearly as imporant as over-
crowding. The number of housing units per s t ructure has a strong nega-
tive relationship with one ' s being satisfied with where he or she lives. 
Increase in housing units per s t ruc ture , particularly the shift from single 
unit to multiple unit s t ructure , is significantly associated with three indica-
tors of poor mental health: unhappiness , symptoms , and alienation. In 
general , housing units per s t ructure appears to be largely unrelated to so-
cial relations inside the h o m e , physical heal th, and fertility-related behav-
ior. Consis tent with the finding by Gillis (1974), the number of housing 
units per s t ructure is significantly related to juveni le del inquency. Among 
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residents in multiple-unit s t ruc tures , there is a s trong associat ion be tween 
juvenile del inquency and floor of res idence: If the floor of res idence is the 
first floor the ra te of del inquency is low; if it is o ther than the first floor the 
rate of del inquency is high. 

N o w let us briefly look at the respondents w h o live a lone and compare 
them to respondents who live with o thers . The respondents who live 
alone do not differ significantly from the other respondents in their satis-
faction with their living ar rangements or on any of the indicators of mental 
health. They are less likely to act overt ly aggressive, probably due to the 
fact that there is no one at home to act aggressively toward . They do tend 
to report be t te r physical health than the other responen ts . Our ecological 
analysis of cities over 50,000 suggested that persons w h o live alone were 
likely to have a drinking problem. This relationship held up in the survey. 
Respondents w h o live alone are much more likely to drink heavily and to 
manifest p rob lems associated with drinking. 

With the Chicago survey da ta we looked at the interact ive effects of 
number of persons per room, number of housing units per s t ructure , and 
floor of res idence . Persons who live in households with more than one 
person per room and in s t ructures with more than 40 housing units are par-
ticularly likely (1) to be dissatisfied with their living a r rangements , (2) to 
be in poor mental heal th, (3) to be in poor physical heal th , and (4) to have 
children w h o have part icipated in del inquent activit ies. Similarly, persons 
who live in homes with more than one person per room and who live 
above the fifth floor (our upper category for floor of residence) are part icu-
larly likely to be (1) dissatisfied with their living a r rangements , (2) in poor 
mental heal th , (3) in poor physical heal th, and (4) aggressive. A tentat ive 
finding is that women are more react ive to crowding than are men, which 
is consis tent with the fact that women typically spend a greater proport ion 
of their t ime at home than do men. 

Concluding Remarks 

We have been exploring the idea that either end of the populat ion dis-
tribution cont inuum—ei ther very high or very low dens i ty—may have 
deleterious effects on the behavior of human popula t ions . Evidence from 
various animal studies suggests that overcrowding and isolation have neg-
ative effects on a variety of species , although the specific effect and the 
mechanisms bringing about that effect vary across species . Evidence 
from studies of human popula t ions , including both ecological analyses 
and survey da ta , is not as r ich, but several general themes emerged in our 
review. Firs t , the concepts of high population densi ty and overcrowding 
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are substantially more complex for human than for animal populat ions , 
but this fact has been sometimes obscured in the studies reviewed. Fu tu re 
studies ought , at least , to distinguish be tween structural dens i ty—the way 
an area is built u p — a n d interpersonal crowding, for many studies indicate 
that these two aspects of densi ty have somewhat different relationships to 
behavior . The same might be said for the other end of the populat ion dis-
tribution cont inuum. The percentage of the populat ion living alone is a 
measure of isolation, but those persons who are living alone in urban set-
tings are in fact living in the midst of many other h u m a n s . In this case 
human contacts are not obviated by living a lone, but the frequency and 
character of contacts are probably quite different from those of persons 
living with o thers . Similarly, those living alone in an isolated environment 
probably have very different social relationships from those of persons 
living alone in a city. 

Our review of the l i terature on density suggests that it probably has 
some effect on " p a t h o l o g y , " but that such an effect has not been conclu-
sively demons t ra ted , and it appears unlikely that with further research 
density will emerge as a variable of major substant ive impor tance . Most 
of the studies that have looked at the relationship be tween overcrowding 
and human behavior have relied on ecological data . There is some prob-
lem in interpreting the resul ts , for the studies are essentially concerned 
with individual experiences and behavior , while the i tems of analysis are 
usually large aggregate uni ts . Fu r the rmore , crowding tends to be highly 
related to class and race , and collinearity cannot be avoided in such stu-
dies. Taken in to to the areal aggregate studies indicate that crowding 
probably is related positively to "pa tho log ica l " behavior but that the 
strength of the relationship is unclear . 

The three major surveys also show a mixed pa t te rn . W e take Mitchell 's 
study in Hong Kong as suggesting crowding has a very discernible but not 
a huge effect. However , in par t because of the mode of analysis and mea-
sures used , but primarily because the study involves such a very different 
culture, it is not clear what implications this s tudy has for Western so-
ciety. 

The general conclusion reached by those involved in the Toronto study 
is that crowding has very little effect. However , as we have noted here 
and discussed at greater length e lsewhere (Gove et al., 1976b), the sample 
is so atypical and homogeneous and the measurement and analysis so 
flawed that it is difficult to d raw any conclusions about the effect of 
crowding. (There is , of course , the possibility that our perspect ive leads 
us to a biased interpretat ion, and we recommend the reader look at the 
works by Booth and his associa tes—keeping our comments in mind.) 

The only o ther survey is the one we did in Chicago. W e managed to 
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avoid the problem of collinearity be tween class , r ace , and crowding, and 
our levels of crowding are very similar to those in the Uni ted States as a 
whole . W e used one objective measure of crowding (persons per room) 
and two subjective measures (a social demands scale and a lack of pr ivacy 
scale) that tap the two concepts that the theoretical l i terature has linked to 
the subjective experience of crowding. We found crowding to be related 
strongly to poor mental health of the respondents and to poor social rela-
tionships in the home . It also is related strongly to certain aspects of phys-
ical heal th, fertility-related behavior , and child care . It has only a weak 
relationship with social relationships outside the h o me . We take our re-
sults as indicating that crowding in the home is a major variable that has a 
substantial impact on a varied set of behaviors . Of course , one should not 
consider the issue settled on the basis of one s tudy. There has been a 
striking lack of studies of social isolation. What little research there is on 
social isolation (as indicated by living alone) suggests it may be an impor-
tant variable, and it is clear that it deserves more at tent ion than it has re-
ceived. 
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7 
The Organizational Components 
of Expanding Metropolitan Systems 

FRANKLIN D. WILSON 

The most important aspect of man ' s evolution is the expansion of his 
niche in the world ecosys tem. 

This expansion has involved (1) increase in numbers sustained by (2) increasing human 
resourcefulness in extracting the requisite supplies of energy and materials from the en-
vironment and (3) an elaboration of the patterns of organization of the human collective 
efforts involved in this activity [Duncan, 1964, p. 40]. 

Urban communi t ies , as territorially based sys tems of adapta t ion, consti-
tute a form of social organization that has been at the center of the expan-
sion process (Adams , 1966, 1974; Childe, 1950; Cohen, 1974; H a m m o n d , 
1972). Historically, u rban communit ies have functioned as the locus of 
decision units whose activities include product ion and distribution of 
goods and services , control and coordinat ion of the activities of other 
uni ts , technological innovat ion, and information storage. Although the 
nature of the units with which such functions are vested has ranged from 
religious and military to political and economic , urban communit ies al-
ways have been in a posi t ion of dominance with respect to ecological ex-
pansion. 
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This chapter focuses on a hypothesis derived from the theory of eco-
logical expansion: As a territorial sys tem expands both in size and land 
area , there occurs at its center an increase in those units that perform the 
functions of coordinat ion and integration for the system as a whole . The 
theoretical and empirical basis of this hypothes is will be summarized and 
criticized, followed by an empirical test of its plausibility as it relates to 
recent t rends in U . S. metropoli tan communi t ies . 

The Theory of Ecological Expansion 

In one of the first empirical studies of metropoli tan communi t ies , 
McKenz ie (1933) observed that every metropoli tan communi ty is orga-
nized around a focal point of dominance , which, because of its location 
and economic s t ructure , is able to at t ract to it those units that mediate and 
control the activities and relations that are carried on within the boun-
daries of the system. As the territorial scope of the activities of the com-
munity expands , the morphological s t ructure of the communi ty becomes 
more differentiated with respect to the location of land usages and special-
ization of activities. There is " a progressive absorption of more or less 
unrelated populat ions and land areas into a single organization [Hawley, 
1950, p . 348] . " At the center of set t lement there occurs an increase in 
those units whose basic functions consist of coordinating and integrating 
the expanding sys tem and mediating the relat ions that units within the set-
t lement have with external units . 

Thus expansion or growth of a territorial sys tem involves (1) the growth 
of a center of activity from which dominance is exercised, and (2) an en-
largement of the scope of the cen te r ' s influence: 

The process [expansion] entails the absorption and redistribution of the functions for-
merly carried on in outlying areas, a centralization of mediating and control functions, 
an increase in the number and variety of territorially extended relationships, a growth of 
population to man a more elaborate set of activities, and an accumulation of culture 
together with a levelling of cultural differences over the expanding domain. [Hawley, 
1968, p. 335]. 

The expansion process is based upon an increase in productivi ty of 
what Hawley calls the 4 4 k e y funct ion," which mediates the relations of 
the system to its external environment . Productivi ty of the key function is 
the primary factor that determines the degree to which a sys tem can be 
e laborated, the size of the populat ion that can be sustained in the sys tem, 
and the territorial scope of the system. T w o secondary factors that limit 
expansion are the maximum distance over which dominance can be effec-
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tively exercised and the functional boundar ies of other territorial sys tems 
(Hawley , 1968, p . 332). 

Expans ion of the communi ty usually begins at its nucleus and proceeds 
outward with extension and improvement of t ransportat ion and communi-
cation facilities. Accessibili ty of the center of set t lement to outlying areas 
provides an opportuni ty for expansion by stimulating the the development 
of mediating and control functions. Because the center usually sits astride 
major routes of t ransportat ion and communica t ion , technological innova-
tions and the diffusion of information from other set t lements are more 
likely to occur there . 

Much of the evidence in support of this model of ecological expansion 
is historical in nature (Hawley, 1950, 1971; McKenz ie , 1933). This model 
provides an excellent chronicle of the metropoli tanization of American 
society. The model has been applied to the urbanizat ion process in Nor th 
American and other western nat ions, and also to the process in de-
veloping countries (Berry, 1972; Berry and Hor ton , 1970; Hawley , 1971, 
p p . 290-336) . 

THE ORGANIZATIONAL COMPONENTS 
OF METROPOLITAN EXPANSION 

Relations be tween metropolis and hinterland form a topic to which the 
frame of reference of human ecology has been applied most effectively, 
al though such varying concepts have been used as "me t ropo l i t an i sm" 
(Duncan et al., 1960; Hawley , 1971; Duncan and Lieberson, 1970), "me t -
ropoli tan d o m i n a n c e " (Duncan et al., 1960; Schnore , 1963; Vance and 
Smith, 1954), "met ropol i t an decent ra l iza t ion" (Schnore , 1965), and the 
" u r b a n h ie ra rchy" (Berry, 1972). Most uses of these concepts por t ray the 
influence of metropoli tan communit ies through a concern with s t ructure 
at a single t ime, whereas the concept of metropoli tan expansion points to 
the origin of that influence and its changes over t ime in form and struc-
ture . 

The metropoli tan communi ty is a highly organized, mult inucleated ter-
ritorial sys tem, with each territorial componen t performing some special-
ized role . The division of labor renders the components necessari ly inter-
dependent . At the center of the sys tem stands an urban core that 
specializes in the coordinat ing functions of administrat ion, exchange (of 
information and goods) , and control . As the sys tem extends its activities 
over a broader terr i tory, it faces a problem encountered by all organiza-
t ions: It must increase its administrat ive appara tus in order to maintain 
control and ensure efficient coordination of its activities. 

It does not necessari ly follow that the increase in control and coordi-
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nating activities will take place at the center of the expanding sys tem. A 
metropoli tan communi ty is not a corporat ion with a formally organized 
s t ructure , and therefore it is not capable of effecting a unified response to 
outside dis turbances . The influence of a metropoli tan area is simply a 
composi te of the totality of influences exer ted by decision units that are 
located within its boundar ies . Thus if an increase is taking place in activi-
ties related to control and coordination, it is probably because those cor-
pora te units located within the boundaries of metropoli tan sys tems are ex-
panding their activities. It is logical but not automat ic that such units will 
seek to augment their administrative appara tus at their existing centrally 
located bases , and that new key-functional units also will locate at the 
core . 

Units whose activities are of part icular relevance to the expansion 
model are (1) the headquar ters units of local, regional, national , and mul-
tinational corporat ions and voluntary associat ions; (2) governmental 
uni ts , particularly those at the state and federal levels; and (3) units whose 
activities involve the flow of information, people , and goods across the 
boundar ies of territorially based systems of social organization, for exam-
ple , such units as t ransportat ion and communicat ion agencies , advertis-
ing, banking, and other financial intermediar ies , law firms, public relation 
firms, management consul tants , data-processing services, and research 
and development operat ions . These types of units are disproport ionately 
concentra ted in metropoli tan areas , because of the greater accessibility 
afforded for carrying out extended hinterland relationships and the 
relative ease with which interorganizational personal contracts can be es-
tablished when quick decisions have to be made . In addition, a large met-
ropolitan area possesses a socioeconomic infrastructure that provides 
time- and cost-reducing externalities that are critical to these types of 
units for conducting their daily activities (Pred, 1974; Quan te , 1976). 

A recent test of the hypothesis that the organizational component of 
expanding metropoli tan systems concentra tes in the nucleus of the sys-
tem used data on metropoli tan areas in the Uni ted States during the 1960-
1970 decade: 

The results presented in this study . . . provide empirical support for the theory that 
increases in the peripheral areas of territorially based systems will be matched with a 
development of organizational functions in its center to ensure integration and coordi-
nation of activities and relationships throughout the expanded system. Categoric and 
multivariate analysis indicate that central cities are far more developed in coordinative 
and integrative functions than their suburban ring. In fact, the size of the outer locus has 
substantially greater direct effects on organizational development within the central city 
than does either size of the central city, age of the SMSA, per capita income of central 
city residents, percentage nonwhite in the central city, or distance between metropoli-
tan centers [Kasarda, 1972, pp. 174-175]. 



The Organizational Components of Expanding Metropolitan Systems 137 

Although Kasa rda ' s results appear to be consis tent with the hypothesis 

that expansion of a metropol i tan system resul ts in an increase in organiza-

tional functions localized in its nucleus , there are a number of theoretical 

and methodological deficiencies inherent in his analysis that render the re-

sults suspect and the conclusion u n c e r t a i n . 1 1 have under taken a separate 

analysis of the U . S. metropoli tan exper ience during the 1960-1970 dec-

ade , seeking to avoid some of these p rob lems , and have reached ra ther 

different conclusions that cast doubt on the ability of the hypothesis 

derived from historic exper ience to serve as a guide to recent and future 

t rends . 

1 Kasarda's analysis is not a test of the theory of ecological expansion; he attempted only 
to test one important hypothesis associated with the theory. An adequate test of the hypoth-
esis would require relating measures of expansion to measures of change in the spatial con-
centration of organizational activities. Kasarda treats size of the population outside the cen-
tral city as if it were an indicator of expansion. This is simply faulty logic, unless it were the 
case that size is perfectly correlated with change in size. A test of the hypothesis requires 
data that permit one to associate changes in the critical variables in the model with each 
other. 

Kasarda's measure of the organizational component of metropolitan systems is not a pure 
measure of the spatial concentration of industries. This can be seen by inspecting the com-
ponents of the index used to measure this variable: 

(1) 
(2) 

(3) 
(4) 

or 

where Oc and Os are the number of SMSA residents performing a given organizational func-
tion within the central city or suburban ring, respectively; Pc and/% are the population size 
of the central city and the suburban ring, respectively; Om is the total number of SMSA resi-
dents performing the same organizational function within all SMSAs; andP m is the total pop-
ulation of all SMSAs. Components (2) and (4) are identical and are constant. Differences in 
the measure of spatial concentration of any one of the organizational functions are due to 
variations in the city or ring concentration of the Os or Ps or both. Kasarda's index is an 
expected measure of the spatial concentration of industries relative to the dispersion of pop-
ulation. For example, Kasarda (1972, p. 171) reports that the mean index of organizational 
development with respect to professional, technical, and kindred workers is 1.215 for central 
cities and .631 for suburbs. From these values, among others, he concludes that "central 
cities are far more developed in coordinative and integrative functions than their suburban 
rings." But this is not a correct interpretation of these index values. The correct interpreta-
tion would be that relative to the dispersion of population, central cities are far more devel-
oped in coordinative and integrative functions and their suburban ring. This difference in 
interpretation is important for a test of the expansion model, because not one of the scholars 
responsible for the development of the model indicates that the centralization of coordina-
tive and control functions is to be assessed relative to the population size of either the inner 
or outer locus of the expanding system. 
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Methodology 

SOME METHODOLOGICAL ISSUES 

Empirical evaluation of hypotheses derived from the theory of ecologi-
cal expansion requires the resolution of two important issues: (1) opera-
tionalization of the concept of the center of an expanding sys tem and (2) 
sorting out the flow of influence be tween the expansion of territorial sys-
tems and changes in the concentrat ion of activities associated with coor-
dination and integration. 

The definition of the center of an expanding territorial sys tem should 
depend on the scope of influence exer ted by that sys tem. McKenz ie 
(1933, p . 84) suggests two approaches that can be used to delineate the 
influence of metropoli tan a reas . The first approach defines communi ty in-
fluence in terms of the commutat ion area in which the "da i ly economic 
and social activities of the local populat ion are carried on through a com-
mon system of local ins t i tu t ions ." The delineation of Standard Metropoli-
tan Statistical Areas (SMS As) by the Office of Management and Budget is 
an a t tempt to operationalize this concept . The appropr ia teness of the 
S M S A delineation of the large urban agglomerations characteris t ic of 
American Society has been quest ioned by Berry (1973). Essential ly, 
Berry suggests that the economic regions, which he terms Daily Urban 
Systems (DUSs) , developed by the Bureau of Economic Analysis of the 
U . S . Depar tment of Commerce provide a bet ter approximation to urban 
agglomerations than the SMSA concept . In the following analyses , mea-
sures based on both the SMSA and D U S concepts are employed. 

The center of a S M S A or D U S may be taken as either the central busi-
ness district or the central city, depending upon their size and the extent 
to which structural differentiation and the redistribution of land use activi-
ties have occurred. McKenz ie (1933, p p . 70-71) explicitly recognized the 
impor tance of the central business district: 

Every region is organized around a central city or focal point of dominance in which are 
located the institutions and services that cater to the region as a whole and integrate it 
with other regions. . . . Certain functions, notably communications, finance, manage-
ment, and the more specialized commercial and professional services, are becoming 
more highly concentrated in or near the center of the dominant city. 

The second type of communi ty influence identified by McKenz ie is the 
" t r a d e a r e a , " which " i s defined as the surrounding geographic terri tory 
economically tr ibutary to a city and for which such city provides the chief 
market and financial c e n t e r . " The t rade area approach has been used ex-
tensively by human ecologists (Duncan and Lieberson, 1970; Duncan et 
al., 1960; Schnore , 1967). The important implication to note he re is that 
the center of this type of large-scale sys tem is perhaps best taken to be the 
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whole metropoli tan or commutat ion area ra ther than simply the central 
urban core . 

The appropriate definition of which activities are to be regarded as " in-
tegrating and coord ina t ing" depends on whether community influence is 
being assessed from the metropoli tan district or the t rade area approach . 
In applying a t rade a rea approach , Duncan et al. (1960) sought to identify 
industries oriented toward providing goods and services to areas outside 
the physical boundar ies of the metropoli tan area . Similarly, when using 
the metropoli tan district approach care must be taken to exclude activities 
that are not metropoli tan in scope. Fo r example , industries that provide 
goods and services at the neighborhood level should be omit ted, such as 
local retail and grocery s tores , personal service es tabl ishments , and non-
specialized medical se rv ices . 2 

Empirical assessment of the size and location of units that perform the 
functions of coordinat ion and integration typically relies on employment 
and workplace data for selected industries and/or occupat ions . Such a 
methodological p rocedure is based on a connect ing assumpt ion, stipulat-
ing that the number of persons employed in the selected industry cate-
gories is proport ional to the degree of organizational activities engaged in 
by units whose functions are those of control , coordinat ion, and integra-
tion of the activities of all other units in the territorial unit . 

The use of either the SMSA or the D U S as basic units for measuring 
expansion is not without its problems. Changes in the coordinating and 
integrating functions of a metropoli tan area that are oriented primarily to-
ward activities carried on within the boundar ies of its commuta t ion area 
are not independent of changes in similar functions performed for its t rade 
area . Given sufficient development in the technology of communicat ion 
and t ransporta t ion, the major factor that tends to stimulate growth in the 
commutat ion area of a metropoli tan communi ty is the extent to which it is 
capable of broadening its exporting activit ies, or increasing and 
broadening the relations it has with other territorial uni ts . The lack of a 
precise match be tween changes in organizational activities and changes in 
the size of the territorial unit responsible for producing that change cre-
ates a serious accountabil i ty problem. Par t of the change in the concentra-
tion of organizational activities that our p rocedure at tr ibutes to change in 
the size of an SMSA or D U S may, in fact, reflect change in the size and 
scope of the extended t rade area. The data bases available for this re-

2 Along similar lines, the use of white-collar occupations as measures of organizational 
functions has one serious deficiency. The occupational distribution of a metropolitan area is 
not independent of its size nor its industrial structure (Winsborough, 1960, pp. 894-897). 
The results reported by Kasarda (1972) suffer from this deficiency. White-collar occupations 
make up a substantial part of the labor force of a number of the industry categories for which 
he reports results. 
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search do not permit p roper differentiation be tween the metropol i tan dis-
trict and t rade area approaches . 

DATA 

Most of the data for these analyses were obtained from decennial cen-
sus information for 1960 and 1970. Some of the information was taken 
from published repor t s ; o ther information was taken from the 1% Public 
U s e Samples . Because not all of the da ta desired were available, two dis-
tinct metropoli tan universes were used. 

Fo r the first analysis (Tables 7 .1-7 .4) , data for the dependent variable 
were taken from the 1% Public Use Sample for s tates . This da ta file does 
not permit identification of central city and suburban workplace for the 
metropoli tan populat ion of states having fewer than two large SMSAs . 
The necessary data were available for 24 states (Alabama, California, 
Connect icut , Florida, Georgia, Illinois, Indiana , Kansas , Ken tucky , Lou-
isiana, Massachuse t t s , Michigan, Minnesota , Missouri , N e w Jersey , N e w 
York , Ohio, Oregon, Pennsylvania , Tennessee , Texas , Virginia, Wash-
ington, and Wisconsin) . These states include most of the na t ion ' s metro-
politan population. 

In the first analysis , the organizational component of metropoli tan sys-
tems is identified with a classification scheme based on one used by Dun-
can et al. (1960, p p . 199-209). " E x t r a l o c a l " industries are t reated as one 
category; included are wholesale t rade , interurban t ranspor ta t ion, bank-
ing, finance, advert is ing, and state and federal public administrat ion. 
4 'Me t ropo l i t anwide" industries are those that provide goods and services 
for the total resident populat ion of the SMSA; included are intraurban 
t ransportat ion sys tems , TV and radio broadcast ing, motor vehicle 
dealers , detective and protect ive series, hospi ta ls , museum, art galleries, 
local public administrat ion, zoos , and real es ta te . All o ther industries 
were placed in a residual category ( " O t h e r s " ) , including local community 
services and extract ive and manufacturing industr ies . 

In the analysis of the determinants of change (Tables 7 .5 -7 .7 ) , the or-
ganizational component of metropoli tan sys tems is defined as employ-
ment in the following industries: t ranspor ta t ion, communica t ions , and 
utilities; wholesale and retail t rade; finance, insurance , and real es tate; 
business and repair services; professional and related services; and public 
administrat ion. The universe for this analysis is 85 monocentered metro-
politan areas that had a populat ion in 1960 greater than 250,000. 

Employment information for 1960 was obtained from the journey to 
work volume of the 1960 Census . Employment data for 1970 were ob-
tained from a 1% Public U s e Sample tape for county groups . This data set 
has several advantages over the use of the published census volumes (and 
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the fourth count summary tapes for SMS As) . The information on labor 
force activities is provided for persons in househo lds , which can be aggre-
gated to obtain detailed information for subareas such as the central busi-
ness district, the central city, and the remainder of the S M S A . Because 
the information is for pe r sons , the data can be subjected to more exten-
sive manipulation with respect to measur ing organizational functions. 
Once the data are aggregated to the S M S A level, the records for SMS As 
can be matched with published data to obtain additional information. Em-
ployment information from the sample tapes was inflated by a factor of 
100 to approximate total labor force figures for 1970 ( U . S . Bureau of the 
Census , 1972). This p rocedure has the shor tcoming that the est imates of 
employment in industries by place of work for each SMSA are less reli-
able than those p roduced by the Bureau of the Census for its published 
repor ts that use a larger sample and a more complex weighting p rocedure . 

Employment figures are for the resident populat ion of SMS A s , which 
excludes persons w h o live outside but work inside the SMSAs included in 
our universe . Fo r some SMSAs , this is a serious deficiency causing an 
underes t imate of the number of persons employed in certain industr ies . 

The data on populat ion, land area, and age of central city (date central 
city reached 50,000 population) for S M S A s were obtained from the 
Uni ted States Census of Population Summary Repor ts for 1960 and 1970. 
Data for D U S s (population 1960 and 1970 and percentage of total earnings 
in 1967 from federal government or residentiary industries) were obtained 
from Berry (1973, p p . 18-28) . "Func t iona l d i s t ance" is defined as the 
road map distance of each SMSA to the neares t SMSA that occupies a 
higher posit ion in the urban hierarchy as defined by Duncan et al. (1960, 
p . 271). The SMSAs nes ted under national metropol is , regional metropo-
lis, diversified manufacturing with metropol i tan functions, and regional 
capitals were used as reference points . A measure of industrial s t ructure 
is derived from Kass (1973, pp . 427-446) , and from Duncan et al. (1960), 
for areas for which Kass indicated that he could find no unique cluster. 
F r o m these sources , a dummy variable was created in which a value of 1 
is assigned to an S M S A if its industrial s t ructure is defined as wholesale , 
retail , public administrat ion, finance, educat ion , or any combinat ion of 
these . 

Findings for U. S. Metropolitan Systems, 
1960 to 1970 

TRENDS IN THE CONCENTRATION OF EMPLOYMENT 

The first step in analysis is a description of change from 1960 to 1970 in 
the concentrat ion of organizational activities in central city and suburban 
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components of S M S A s . The description will include specification by in-
dus t ry , region, occupat ion, and various combinat ions thereof. The char-
acter of the data base is illustrated in summary form by Table 7 .1 . The 
census data on place of work are arranged to show numbers employed in 
the central city and in the suburbs in 1960 and in 1970 for each of the des-
ignated industry categories , occupat ions , and regions. The full data base 
is a complete cross-classification of these variables . 

Goodman ' s (1972) log linear model for the analysis of multidimensional 
contingency tables is employed to reduce the information to a set of 
meaningful pa ramete r s . The model evaluates for each specified attr ibute 
or combination of at tr ibutes the odds (probability) that a person pos-
sessing those at tr ibutes works in the central city (rather than in the sub-
urbs) . The general model being evaluated can be est imated with the fol-
lowing equat ion, in which the dependent variable is the logarithm of the 
odds of working in the central city: 

L o g e E = fJLE + kA + kB + kc + \ D + \ A B 

+ h-AC + h-AD + ^BC + ^BD + CD (1) 

LogeE is the natural log of the odds of working in the central city; /JLE is the 
grand mean effect, for example , the average cell value of E when vari-
ables A through D are ze ro ; the parameters \ A through kD represent the 
effects that industry, occupat ion, geographic regions, and t ime periods 
(1960 versus 1970) respect ively have on the odds of working in the central 
city; and the parameters \ A B through kCD represent two-way interaction 
effects. The general model expressed in equat ion (1) is hierarchial; each 
paramete r is added sequentially to a basel ine model . 

The top panel of Table 7.2 reports the chi-square values associated 
with the general model . The values repor ted in the bot tom panel of Table 
7.2 were obtained by nesting occupat ion within industry groupings. 

The log linear chi-square values associated with the " T o t a l " rows pro-
vide a test of the hypothes is that the odds of a metropoli tan resident work-
ing in the central city do not vary by industry , occupat ion, region, or year. 
The very large chi-square value (37,379) indicates that this hypothesis 
cannot be accepted. The other chi-square values in both panels of the 
table were generated to evaluate the relative impor tance of the sequential 
addition of each variable (or variable combination) to the baseline model . 
The full model (if the three-way and four-way interactions also were 
shown) will, by definition, completely explain the observed cell frequen-
cies. Hence the log likelihood chi-square statistic reduces to ze ro . The 
percentage reduction in chi-square due to the addition of a new paramete r 
to the model indicates the relative ability of the parameter to explain the 
total variation observed in the dependent variable. 
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TABLE 7.1 

Employment in Central City and Suburbs Cross-Classified with Industry, 
Occupation, and Region. Metropolitan Population in Selected States in the U. S., 
1960 and 1970 

1960 1970" 

Central Central 
Variables city Suburbs city Suburbs 

Industry 
Extralocal 

Transportation-
communications 1,262,200 438,200 1,228,400 647,000 

Wholesale trade 1,017,500 284,200 1,124,100 638,100 
Finance, insurance 

investments 1,065,400 265,000 1,327,300 475,600 
Business services 388,900 137,300 544,900 307,900 
Hotels-motels 229,200 74,500 199,300 120,900 
Public administration 511,800 293,600 598,200 361,600 

Metropolitanwide 
Transportation, utilities 529,400 195,300 502,900 264,700 
Real estate 283,100 119,600 301,500 190,100 
Auto repairs 286,700 141,600 284,900 215,600 
Entertainment 176,600 109,200 174,100 144,400 
Professional services 2,536,400 1,454,000 3,928,500 2,816,000 
Public administration 640,900 274,600 763,200 404,600 

Others 
Local community level 4,349,300 2,279,400 4,041,800 3,431,700 
Agriculture-mining 93,300 149,300 134,400 166,300 
Construction 1,024,900 751,500 948,900 911,700 
Durable manufacturing 3,328,000 2,549,500 2,934,600 3,244,000 
Nondurable manufacturing 2,773,600 1,228,500 2,207,800 1,453,500 
Not reported 210,600 95,100 420,100 323,300 

Occupation 
Professionals 2,516,400 1,512,200 3,451,800 2,642,700 
Managers 1,916,600 927,300 1,827,600 1,242,000 
Clerical 4,108,800 1,611,500 4,866,300 2,881,700 
Sales 1,775,200 807,700 1,702,500 1,309,000 
Others 10,390,800 5,981,700 9,816,700 8,041,600 

Region 
West 2,518,500 2,093,300 2,951,500 2,056,700 
North central 6,756,200 2,944,000 6,713,000 5,222,500 
East 6,750,600 4,104,900 6,178,000 5,182,600 
South 4,682,500 1,698,200 5,822,400 2,755,200 

Totals 20,707,800 10,840,400 21,664,900 16,117,000 

° Industry and occupational categories for 1970 were recoded to conform to these re-
ported for 1960. 
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TABLE 7.2 

Associated Chi Squares Derived from Two Hierarchical Models Predicting the Log 
Odds of Working in the Central City 

Variables 
Log linear 
chi square DF 

Percentage 
reduction in 
chi square 

Total 37379 719 96.43 
Industry 24246 702 35.13 
Occupation 23569 698 1.81 
Region 13419 695 27.15 
1960 7423 694 16.04 
Industry (x) occupatfon 4769 626 7.10 
Industry (x) region 2940 575 4.89 
Industry (x) 1960 2269 558 1.80 
Occupation (x) region 2158 546 0.30 
Occupation (x) 1960 2083 542 0.20 
Region (x) 1960 1330 539 2.01 

Total 37379 719 98.65 
Industry-occupation 20914 630 44.05 
Region 10817 627 27.01 
1960 4769 626 16.18 
Industry-occupation (x) region 2203 359 6.86 
Industry-occupation (x) 1960 1261 270 2.52 
Region (x) 1960 504 267 2.03 

The percentage reduct ion values repor ted in the third column of the top 
panel of Table 7.2 indicate that the workplace s tructure of metropoli tan 
areas is influenced very heavily by industry . T h e almost negligible reduc-
tion in chi-square value occasioned by the addition of occupat ion clearly 
implies that central cities and suburbs are differentiated primarily with re-
spect to industry s t ruc ture . N o t e , however , that the interaction of indus-
try and occupation has a distinct effect on workplace location. This evi-
dence of industry-specific variations in the spatial concentra t ion of 
occupational groups is the reason we al tered the general model slightly, as 
shown in the bo t tom panel . 

The 27% reduct ion in chi square resulting from the addit ion of region 
to the model probably reflects the influence of two factors. Fi rs t , the four 
major regions of the count ry , developed economically in different histori-
cal per iods , can be expected to differ with respect to the spatial distribu-
tion of employment . Second , as I have shown elsewhere (Wilson, 1976), 
much of the effect a t t r ibuted to region actually reflects regional variations 
in the size distribution of metropoli tan area . Metropoli tan areas with pop-
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ulations of 1 million or more are likely to have highly decentral ized eco-
nomic s t ructures , wha teve r region they are in. 

The 16% reduct ion in chi-square associated with time per iod at tests to 
the pervasive decline that occurred be tween 1960 and 1970 in the location 
of employment activities in central cities. Although it is often asser ted 
that this decline primarily reflects shifts in the location of manufacturing 
industries with predominant blue-collar occupat ional s t ruc tures , results 
repor ted elsewhere suggest otherwise (Wilson, 1976). Indeed , Kasarda 
(1976) found that the volume of growth of white-collar employment in su-
burban districts was significantly greater than that for blue-collar employ-
ment . 

While the chi-square values reported in Table 7.2 indicate the magni-
tude of the effect exer ted by the variables considered, they do not de-
scribe the pat tern of variation that exists within levels of these variables. 
To analyze pa t te rns , another set of statistics generated from G o o d m a n ' s 
log linear model is employed. The log probabili t ies or the log odds of hav-
ing a given characteris t ic may be expressed as deviations from the aver-
age cell mean. Table 7.3 presents the log odds coefficients associated with 
the region, t ime, and r eg ion - t ime interaction port ions of the hierarchial 
models reported in Table 7.2. These coefficients may be added to the 

TABLE 7.3 

Log Linear Additive Coefficients Indicating the Odds of Working in the Central 

City: Region of the Country and Time Period 

Log odds of working in the central city 
Variables (additive coefficients) 

Regions 
West - .1638 
North central .0638 
East - .0648 
South .1648 

Time 
1960 .1004 

Regions (x) 1960 
West - .0379 
North central .0580 
East - .0022 
South - .0180 

Grand mean effect 4.7179 

Intercept value .3504 
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grand mean effect to obtain the log odds of working in the central city for 
a person with the specified attribute (or combinat ion of a t t r ibutes) , hold-
ing constant all o ther at tr ibutes (including industry and occupat ion) . Thus 
the coefficient of + .1004 for the year 1960 indicates that the log odds of 
working in the central city are 4.7179 + .1004 for 1960 as compared to 
4.7179 for 1970. A central city workplace was more likely in 1960 than in 
1970, net of the other variables in the model . 

Discussion of the log odds coefficients will focus on the nested industry 
and occupation classification that was used in the version of the general 
model reported in the bo t tom panel of Table 7.2. The coefficients for this 
port ion of the model are presented in Table 7.4. The grand mean effect 
and intercept value given in Table 7.3 still apply , and the coefficients are 
net of the region and t ime effects. (The last two rows and two columns 
[totals] of Table 7.4 repor t the separate occupat ion and industry effects 
that correspond to the first vers ion—top panel of Table 7.2—of the gen-
eral model.) 

The coefficients repor ted under the columns headed " O d d s wk. cent, 
c i t y " are the deviat ions from the grand mean of the log odds of working in 
the central city, net of region and time per iod. Positive values indicate 
that the odds of working in the central city are greater for a person in this 
indus t ry -occupa t ion group than for the average person. The coefficients 
reported in the column headed " O d d s wk. cent , city ( + ) I 960" are the 
sum of the additive effect of (time = 1960) plus the interactional effect of 
(time = 1960) and indus t ry -occupa t ion . (For example , the value of 
(.1218) reported for professional workers in t ransportat ion and communi-
cations is the sum of the general additive effect of t ime [.1004] plus the 
specific interactional effect of time with this industry and occupat ion 
[.0214].) Positive values indicate that the odds of working in the central 
city were greater in 1960 than in 1970, and thus indicate a recent decline in 
the likelihood that pe rsons employed in that indus t ry -occupa t ion group 
work in the central city. 

The hypothesis concerning concentrat ion of the organizational compo-
nent of expanding metropoli tan systems permits us to specify three pat-
terns that should be discernible among the coefficients reported in Table 
7.4. First , the locus of employment of persons in white-collar occupat ions 
should be in the central city. Second, changes in the concentrat ion of or-
ganizational activities should be in the direction of increases in central 
cities. Third, the central city concentra t ion of employment for white-col-
lar occupat ions in extralocal industries should be especially high and in-
creasing, for the organizational units in these industries serve very broad 
hinterlands. 

The first pa t tern expected from the hypothesis is observed very weakly 



TABLE 7.4 

Log Linear Additive Coefficients Indicating the Odds of Working in the Central City: Industry-Occupation and Time Period 0 

Industry 

Professionals Managers Clerical Sales Others Total, all occupations 

Industry 
Odds wk. 
cent, city 

Odds wk. 
cent, city 
(+)1960 

Odds wk. 
cent, city 

Odds wk. 
cent, city 
(+) 1960 

Odds wk. 
cent, city 

Odds wk. 
cent, city 
(+) 1960 

Odds wk. 
cent, city 

Odds wk. 
cent, city 
(+)1960 

Odds wk. 
cent, city 

Odds wk. 
cent city 
(+)1960 

Odds wk. 
cent, city 

Odds wk. 
cent, city 
(+) 1960 

Extralocal 
Transportation, communications .1584 .1218 .0975 .0592 .1769 .1134 .3449 .1588 -.0174 .1023 .1800 .1990 
Wholesale trade .0829 .2785 .1232 .1686 .1774 .2122 .1283 .2025 .0297 .1310 .1253 .1764 
Finance, insurance, investments .5572 .0933 .2040 .0575 .2696 .1042 .1349 .0666 .4643 .0921 .3631 .0799 
Business services -.0808 .0646 .1372 .1444 .1230 .1401 .0923 .1942 .0601 .1141 .0929 .1204 
Hotels-motels -.0015 .2062 -.2292 .1492 .2141 .1266 1.2620* .0364 .0617 .1667 .0356 .1652 
Public administration -.0392 .0743 -.0205 .0299 .0501 .0182 -.0048 .0265 -.3824 -.0281 -.0430 .0206 

Metropolitanwide 
Transportation, utilities .2087 .0381 -.0758 .0582 .1492 .0786 .0706 .1183 .0139 .0970 .1167 .0933 
Real estate .1637 .1854 .0480 .0957 -.0077 .0861 -.2647 .1095 .1888 .1093 .0545 .0974 
Auto repairs -.0973 .1146 -.0780 .0535 .0127 .1003 .0063 .0238 .1190 .1196 -.0263 .1194 
Entertainment -.0318 .1308 -.2158 .0354 -.0291 .0881 .1068 .2488 -.2946 .0659 -.0706 .0366 
Professional services -.1614 .0514 -.0043 -.1015 .0010 .0838 .1485 .1197 -.1610 .0565 -.0056 .0614 
Public administration .1135 .0975 -.1454 .0010 .0405 .0730 1.4456* -.0293 .0255 .0330 .0860 .0523 

Others 
Local community level -.0439 .0709 -.1481 .0962 -.0853 .1276 -.1618 .1274 -.1750 .1226 -.0933 .1211 
Agriculture-mining -.3282 .0137 -.4704 -.0092 -.2283 .0060 -.5944 .1027 -.7939 -.0693 -.4184 -.0408 
Construction .0766 .0769 -.3380 .0892 -.1132 .1030 .0884 .2886 -.3030 .0680 -.1156 .0830 
Durable manufacturing -.4316 .0899 -.2722 .0936 -.3057 .0900 -.0857 .2410 -.3129 .0775 -.2520 .0905 
Nondurable manufacturing -.1265 .0550 .0363 .1247 .0377 .1280 -.0594 .1505 -.0746 .0858 -.0156 .0849 
Not reported -.1932 .0916 -.0047 .2518 .0314 .1671 .2579 .2750 -.1096 .1218 -.0137 .0482 

Total, all industries 
Odds wk. cent, city .0155 .0429 .0557 .0443 -.0725 
Odds wk. cent, city (+) 1960 .0856 .0782 .1064 .1129 .0830 

° An asterisk indicates a cell frequency of less than 25. 

I " 147 
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and inconsistently. F o r each of the four white-collar occupat ion groups , 
the total effect (for all industries) is posi t ive but barely above ze ro . Fo r 
many specific combinat ions of industry and white-collar occupat ion , the 
coefficients are negat ive, indicating a greater than average likelihood of 
working outside the central city. 

The second pat tern expected from the hypothes is is contradic ted by 
the data in Table 7.4. Of the 72 combinat ions of industry with a white-col-
lar occupat ion, for only 3 did central city workplace become more likely 
in 1970 than in 1960. 

The third pat tern is partially discernible in the data . Fo r the extralocal 
industr ies , several of the coefficients (odds wk. cent , city) for white-collar 
occupat ions are distinctly posit ive. H o w e v e r , the posit ive and frequently 
large coefficients in the second column for these indus t ry -occupa t ion 
groups indicate a p ronounced decentral izat ion, 1960-1970. The central 
city concentrat ion of white-collar employment in extralocal industries 
may be reinterpreted as a residue of historical experience ra ther than an 
indication of current organizational necessi ty . 

The coefficients der ived from the log linear model document that the 
shift in location of employment from central cities to suburbs has been 
characterist ic of most indus t ry -occupa t ion groups , and that those activi-
ties most indicative of the metropoli tan key function have not been ex-
empt from the t rend. This finding is p resen ted in simpler form in Table 
7.5, where the analytical vir tues and complexi ty of the earlier analysis are 
replaced by simple percentages . For each specified industry (except pub-
lic administration) the percentage of employment located in the central 
city decreased be tween 1960 and 1970. Although these industries exhib-
ited increasing central city employment , their aggregate rate of growth in 
the total metropolis was even greater (except for public administrat ion). 
Of the total metropoli tan increase in employment in these industr ies , only 
for finance, insurance , and so on, did the central cities capture more than 
half of the increase. The majority of employment growth, even in many 
industries that presumably perform key organizational functions for met-
ropoli tan areas , has occurred outside the central cities. 

DETERMINANTS OF CHANGES IN CONCENTRATION 

The major objective of this analysis is a test of the hypothesis that as a 
territorial system expands both in size and land area , there occurs at its 
center an increase in those organizational units that perform the functions 
of coordinat ion, integrat ion, and control for the system as a whole . Al-
though McKenzie (1933) and Hawley (1950, 1968) were not explicit on 
this point , the hypothesis implies not simply an increase in the number or 
size of centrally located units engaged in activities related to coordina-
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TABLE 7.5 

Change in the Concentration of Employment in the Central Cities of 85 Selected 
Metropolitan Areas, for Selected Industries, 1960 to 1970'' 

Increase in central 
Percentage in Percentage Percentage city relative to 

Industry central city increase in increase increase in SMSA 
categories 1960 1970 central city in SMSA (percentage) 

Transporta-
tion, etc. 58.0 53.2 17.5 28.0 24.1 

Wholesale 
and retail 57.2 45.8 21.9 52.1 26.7 

Finance, in-
surance, etc. 63.1 59.9 46.1 53.8 55.3 

Business ser-
vices 58.1 48.4 46.8 76.2 36.5 

Professional 
services 54.3 47.4 74.3 99.9 42.3 

Public admin-
istration 53.3 54.2 43.4 30.2 45.3 

Total employ-
ment 52.3 50.1 23.6 29.1 42.4 

a Measures are calculated for the aggregate labor force in all 85 metropolitan areas. 

t ion, integration, and control , but a greater increase at the center than in 
the per iphery . In our application of the hypothes is to recent U . S . metro-
poli tan t rends , the expecta t ion is that central cities should have experi-
enced a net increase in the designated organizational uni ts . Such a net in-
crease can occur in two ways: (1) The majority of the new growth in 
organizational units occurs in central cities; and (2) more organizational 
units shift their location from the suburbs to central cities than the re-
verse . The results p resen ted in the previous section clearly demons t ra te 
that suburban areas have captured the largest share of the increase in or-
ganizational activit ies. Although these results cast doubts on the plausi-
bility of the expansion hypothes is , they do not suffice as a direct test of 
that hypothes is . Measures of change in the locus of organizational activi-
ties must be related to measures of metropol i tan expansion. 

F o r a direct test of the expansion hypothes i s , three measures of the ex-
pansion of metropoli tan communit ies are employed. The first is change in 
the size of the populat ion resident in D U S s , S M S A s , and the two major 
components of S M S A s . The second is change in the amount of land area 
in S M S A s , central ci t ies, and suburbs . The third measure is gross densi ty, 
the number of persons per square mile of land area. Density is included 
for comple teness , al though it is felt that this variable is more an indicator 
of deconcentra t ion than of expansion (see Winsborough, 1963, p p . 5 6 5 -
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TABLE 7.6 

Population, Land Area, and Density for 85 Selected Metropolitan Areas, 1960 to 1970 

Size 

Percentage 
of total 

SMSA population 

Absolute change 
(percentage) 

Relative change 
(percentage) Measure 1960 1970 1960 1970 

Absolute change 
(percentage) 

Relative change 
(percentage) 

Central cities 
Population 
Land area (sq. mi.) a 

Density" 

353,176 
69 

6,519 

372,882 
90 

5,606 

45.9 
3.5 

41.5 
4.4 

5.6 
29.3 

- 1 4 . 0 

15.3 
20.3 

Suburbs 
Population 
Land area (sq. mi.) a 

Density" 

417,176 
1,890 

497 

526,412 
1,970 

484 

54.1 
96.5 

58.5 
95.6 

26.2 
4.2 

- 2.6 

84.7 
79.7 

SMSAs 
Population 
Land area (sq. mi.)° 
Density" 

770,352 
1,959 

393 

899,294 
2,060 

437 

100.0 
100.0 

100.0 
100.0 

16.7 
5.1 

- 1 1 . 1 

DUSs 
Population 1,327,529 1,531,529 15.4 

° The mean value of these variables among the 85 areas is reported. 
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570). An aggregate summary of changes in these three measures be tween 
1960 and 1970 is repor ted in Table 7.6. During this decade metropoli tan 
areas expanded in both populat ion and land area , with suburbs capturing 
most of the growth in each . 

Fo r a test of the relation be tween changes in the central city concentra-
tion of key organizational activities and changes in the size of metropoli-
tan communi t ies , separa te regression equat ions were fitted for each of six 
selected industry groupings. These industry groupings are identified in the 
column headings to Table 7.7. Employment in each industry grouping is 
an index of the size of a key organizational activity. The dependen t vari-
able , relative change in the concentrat ion of an organizational activity in 
the central city, is the increase in central city employment in an activity, 
taken as a percentage of the total metropoli tan employment increase for 
that activity. A relative measure of change is used as the dependen t vari-
able because the theory of ecological expansion clearly implies that the 
nucleus of the expanding system will be the locus of the majority of net 
growth that occurs in organizational activit ies. The hypothes is under 
evaluation specifies that changes in organizational concentra t ion should 
be positively (and significantly) related to percentage change in metropoli-
tan populat ion and relative changes in suburban populat ion and land area. 

In Table 7.6, the first five measures listed in the stub are the basic inde-
pendent variables, measures of metropoli tan expansion. The remaining 
independent variables are city or metropoli tan characterist ics at a particu-
lar t ime, and most of them are not expected to change much during the 
decade . Each was included because of a p resumed or possible relation to 
metropoli tan s t ructure or expansion. 

The 5 variables indexing metropoli tan expansion, taken together with 
the 13 control var iables , do a poor j o b of predicting or specifying the 
change in the concentra t ion of organizational activities within the metrop-
olis. F o r three of the six regression equat ions , the fit is quite poor , as indi-
cated by explained var iance under 5%. Among 30 standardized regression 
coefficients relating the 5 principal independent variables to the 6 depen-
dent variables , only 1 is large enough to reach statistical significance at 
the 5% level. The results reported in Table 7.6 are strongly inconsistent 
with the predict ions derived from the theory of ecological expansion. An 
al ternative analysis using measures of absolute rather than relative 
change as dependent variables yielded essentially similar resul ts . 

Discussion 

I can suggest two major reasons why the results reported here lead to a 
disconfirmation of the hypothesis that as a metropoli tan sys tem expands 



TABLE 7.7 

Determinants of Relative Change in the Concentration of Organizational Activities in Central Cities, for 85 Selected Metropolitan 
Areas, 1960 to 1970 (Standardized Regression Coefficients)"* 

Transportation, Wholesale Finance, Business Professional Public 
Independent variables and so on and retail and so on services services administration 

Relative change in suburban population .3792 .0515 .0356 .1041 - . 0 9 5 6 .2530 
Percentage of change in suburban density - . 1 2 7 8 - . 3 4 5 9 .1845 .0168 - . 1 5 2 2 - .2905 
Relative change in suburban land .1166 .2955 - .0281 .1616 .0882 .4947* 
Percentage of change DUS population, 

1960-1970 - . 1 8 5 7 .1657 .0213 .0108 - . 2 3 9 0 .0165 
Percentage of change in SMSA population - . 0 0 4 5 .1492 .2408 .0590 .2348 .1163 
Log central city population, 1960 - . 3 2 2 4 .9074 1.4735* 1.5718* .0976 1.9500* 
Percentage of SMSA Population in central 

city .0637 - . 3 6 2 9 - .5640 - 6664* .2143 - .9985 
Ratio of central city to SMSA density .0651 - . 0 1 6 6 - .1085 .0681 .0763 - .2032 
Percentage of SMSA land in central city .0327 .0584 - .0319 .1127 .1447 - .0503 
Percentage of DUS population in SMSA .3045 - . 2 1 0 9 - .1159 - .0955 - . 3634 - .7538* 
Log DUS population, 1960 .3049 - . 3 3 8 6 .0816 - .3493 - . 3 4 7 3 - 1 . 3 1 2 8 * 
Rank of SMSA .2994 .4609 1.1215* 1.1215* - . 1 9 3 8 .4743 
Age of central city .3693 - . 1 8 8 8 - .2292 - .1276 .0752 - .0958 
Distance to other SMSA .2457 .1494 .0076 - .0014 .1690 .0766 
Per capita income - . 3 1 8 6 - . 3 2 8 8 * - .1992 - .1446 - . 3099* - .2099 
Percentage of earnings federal govern-

ment .0371 .0311 .0228 .0115 .1427 .2291 
Percentage of earnings residentiary .3247 .1604 .0082 - .0186 .1854 .0351 
Industrial structure .0817 - . 0 4 6 7 - .1154 .1599 .1376 .1404 

Means .4886 .3105 .6196 .4506 .4643 .4902 
R2 (corrected) .0401 .1047 .0129 .0000 .2797 .3114 

" Relative change in concentration of an organizational activity is def ined as: OJ+n - O f / O J + n - 0T

K where O is an organizational activity, /' 
refers to central city, K refers to SMSA, and T refers to t ime period. 

6 An asterisk indicates statistical signif icance at the .05 level by the customary Ftest . 
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in size and land area , there occurs at its center an increase in those organi-
zational units that perform the functions of coordinat ion, integrat ion, and 
control for the sys tem as a whole. Firs t , the assumption that S M S A s and 
D U S s are contained sys tems , not subject to influences from outside uni ts , 
may have been violated. Although an a t tempt was made to satisfy this as-
sumption through the use of monocentered territorial uni t s , the bound-
aries of these units still may provide only crude approximations to the 
territorial scope of the activities such units carry on with ex tended hin-
ter lands . Some effort should be directed toward developing measures of 
ecological expansion that reflect growth in both the commuta t ion and 
t rade areas of metropoli tan communit ies . 

The second explanation for the disconfirmation of the hypothes is under 
test is more fundamental . The spatial s t ructures of metropoli tan areas are 
still in the process of evolving. Practically every new development in the 
technology of t ransporta t ion and communica t ion , building designs and 
operat ion, marketing techniques , and organizational forms tends to be re-
flected in the manner in which activities are spatially distr ibuted and re-
distr ibuted within metropoli tan areas . Improvements in t ransporta t ion 
and communicat ion technologies appear to have reduced the need for spa-
tial clustering and centralization of key organizational activit ies. 

Historically, the centralization of employment activities in the core 
par ts of metropoli tan areas was very much influenced by the centraliza-
tion of the interurban t ransporat ion ne twork , the difficulty of moving 
goods and people efficiently within the boundar ies of urban areas them-
selves , and the exis tence of an urban socioeconomic infrastructure that 
provided cost-reducing externalit ies. The continual reduct ion of loca-
tional constraints on peripheral locat ions, the emergence of large negative 
externali t ies associated with congested central locat ions, the spread of 
traditional central city amenit ies over the urban landscape, the rapid resi-
dential decentral izat ion of the labor force, and the changing ethnic com-
posit ion of central areas are all leading to increased decentral izat ion of 
industr ies . 

Berry and Cohen (1973) suggested that al though manufacturing and re-
tailing activities h a v e been shifting from center to peripheral locat ions, 
headquar te r s , and main office functions, as well as financial and market-
ing activities, still occupy central locations and will probably cont inue to 
do so . Indeed, this was one of the major conclusions reached by Kasa rda 
(1972, p . 175): 

If the present centrifugal drift of population, manufacturing activity, and establishments 
providing standardized goods and services continues, we may expect to find the central 
cities becoming even more territorially specialized in coordinative and integrative func-
tions in future years. 
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Our results suggest a different conclusion. While central cities tradition-
ally have been the major recipients of growth in coordinative and integra-
tive activities, much of this growth is now occurring in per ipheral a reas . 
During the 1960-1970 decade , the majority of the increases in the key or-
ganizational activities of expanding metropol i tan systems occurred away 
from the center of the commutat ion area. If this t rend cont inues , coordi-
nat ive and integrative activities rapidly will become diffused throughout 
metropoli tan areas . 

Gold (1972, p . 463) noted that during the 1960s even the central offices 
and administrative activities of corporat ions and other organizations 
began to respond to the forces of decentral izat ion as manufacturing had 
earlier. His interpretat ion of the shift in location is suggestive (1972, p . 
464): 

For many corporations, the desire of top executives to move closer to their residences 
in the suburbs appears to be the principal motive for relocating headquarters facilities 
out of the urban core. The negative factors expelling corporate executives from the cen-
tral city . . . include racial unrest, decline in the skill level of the central-city labor 
force, extensive and costly commutation patterns, the proliferation of commuter in-
come taxes, and the general tensions that result from doing business in a crowded and 
impacted environment. 

When these negative externalit ies of central location are combined with 
the posit ive at tract ions of the suburbs , the balance is currently in favor of 
cont inued suburbanizat ion of office employment . More important ly , as 
Gold suggests, the t rend may be accelerating as many of the business es-
tabl ishments that provide auxiliary services to corporat ions that have 
shifted their locations will themselves be induced to relocate as well (see 
also Quante , 1976). 

Although the evidence presented in this chapter reveals that some of 
the most important functions traditionally performed by central cities are 
being diffused throughout metropoli tan areas via the decentral izat ion pro-
cess , the recency of this shift p rompts caution in making long-run fore-
cas ts . It is still t rue that large metropoli tan areas exert considerable influ-
ence over extended territorial areas . What seems likely to change in the 
next several decades is that this influence may no longer be localized in 
the center of metropoli tan a reas . 
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The New Pattern 
of Nonmetropolitan 
Population Change 1 

CALVIN L. BEALE and GLENN V. FUGUITT 

The increasing concentra t ion of people in and around large cities al-
ways has been a major dimension of populat ion redistr ibution in the 
Uni ted States . Most of those concerned with populat ion t rends have as-
sumed that this p rocess would continue into the future, as an almost inevi-
table concomitant of economic development and increasing organiza-
tional complexity. There is recent ev idence , however , of a new trend in 
which remote areas a re growing more rapidly and gaining net migrants at 
a higher ra te than is the metropoli tan terr i tory. In this chapter we examine 
the new pat tern of redistribution by comparing populat ion changes ac-
cording to res idence in metropoli tan and nonmetropol i tan areas for three 
per iods be tween 1950 and 1974. We take into considerat ion specific resi-

1 This work has been supported by the Economic Development Division, Economic Re-
search Service, U. S. Department of Agriculture, and by the College of Agricultural and Life 
Sciences, University of Wisconsin-Madison, through a Cooperative Agreement. Analysis 
was aided by a "Center for Population Research" grant, No. HD05876, to the Center for 
Demography and Ecology, University of Wisconsin-Madison, from the Center for Popula-
tion Research of the National Institute of Child Health and Human Development. 
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dence subgroups, geographic subregions, and selected factors associated 
with differential growth and migration. 

In the 1960s the Uni ted States passed through a t ime of acu te con-
sciousness of the movement of people from rural and small town areas 
into the metropoli tan cities. Concern about r u r a l - u r b a n migration as a po-
tential problem was heightened by the ghet to riots of the t ime, although 
supposit ions about the rural origins of r ioters proved largely unfounded. 
There also came a growing awareness of increasing urban problems of 
pover ty , pollution, cr ime, congestion, and other real or suspected effects 
of large-scale massing of people . 

It is ironic that this concern came after the peak of rural-to-urban 
movement already had passed . Rapid rural ou tmovement had been occur-
ring since the beginning of World War I I . It continued in the 1950s as 
farms consolidated, and much farm labor became redundant through the 
cont inued mechanizat ion of agriculture. F r o m 1940 to 1960 a net average 
of more than 1 million people left the farms annually, al though not all 
moved to metropoli tan cities. By 1965, when alarm over rural-to-urban 
migration reached the highest political levels , the economy of the nonmet-
ropolitan areas and the social outlook and affluence of metropoli tan resi-
dents already were changing in ways that would soon lead to a halt in the 
net rural outflow. Since 1970, changes in rural and urban populat ion flows 
have occurred so rapidly that nonmetropol i tan areas are not only retain-
ing people but are receiving an actual net inmigration as well. Most of our 
at tent ion here is directed toward this unant icipated event . 

Data and Procedures 

The basic units in our inquiry are 3100 counties and county equivalents 
that include the entire populat ion of the na t ion . 2 We have used a current 
metropoli tan definition, treating as nonmetropol i tan only those counties 
not in Standard Metropoli tan Statistical Areas as of September , 1974. 
(County equivalents for SMSAs were used in N e w England.) Fur the r resi-
dential refinement is obtained through a classification of nonmetropol i tan 
counties as " a d j a c e n t " and " n o t ad jacent" to an SMSA. In addition to 
geographic contiguity, counties to be classed as adjacent had at least 1% 
of their labor force commuting to the metropoli tan central county for 
work in 1970 (Hines et al., 1975, p . 3). 

2 Alaska is represented by 24 election districts for which comparable census data could 
be obtained over the time period. The Independent Cities of Virginia were combined with 
adjacent counties. 
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W e recorded the number of inhabitants in each county for 1950, 1960, 
and 1970 from published census sources . The amount of net migration for 
1950-1960 was taken from data for each county published by the U . S. 
Bureau of the Census (1962), and comparable data for 1960-1970 were ob-
tained from a computer tape furnished by the bureau . 

F o r the period since the Census of 1970, the best source of populat ion 
data is the Bureau of the Census F e d e r a l - S t a t e cooperat ive series of 
county es t imates , published annually ( U . S . Bureau of the Census , 1975a, 
1975b). Accura te local populat ion est imates are not easy to make . Never-
theless , the est imates of the bureau for 1966 (the only comple te county 
series in the 1960s) caught clearly the nonmetropol i tan tu rnarounds of 
that period in the Ozarks , Tennessee Valley, Texas hill count ry , and 
U p p e r Great Lakes cu tover lands, al though mistaking the direction of 
t rend in the Mississippi Delta. Subsequent improvement of the tech-
niques , corroborat ion by employment and ret i rement da ta , and the 
strength of the demographic changes now occurring bolster confidence in 
the current series. Census Bureau staff members also have confirmed the 
general results of the F e d e r a l - S t a t e Coopera t ive series by comparing 
them with two almost wholly independent sources of data on post-1970 
populat ion change (Forstal l , 1975). One must not lose sight of the fact that 
these are es t imates , however , and not the result of a census or survey. 
Although there is reason to have confidence in the general t r ends , any in-
dividual county figure could be in error to a significant degree . 

We begin this analysis by comparing annual rates of growth and net 
migration for groups of count ies , differentiating metropoli tan counties by 
size of SMSA, and nonmetropol i tan count ies by adjacency and by size of 
largest city in the county . Next , we examine the proport ion of counties 
that are growing and the proport ion gaining net migrants over each time 
per iod. Nonmetropol i tan counties of the nat ion have been del ineated into 
26 subregions, and in the following section we compare their growth and 
migration pa t te rns . Finally, we consider several county characteris t ics as-
sociated with increased or decreased growth in nonmetropol i tan areas 
and discuss the implications of these t rends . This research extends earlier 
work reported by the senior author (Beale, 1975). 

Growth and Type of Residence 

The remarkable recent reversal of long-term population t rends is dem-
onstra ted by the growth of nonmetropol i tan populat ion of more than 5.6% 
be tween April , 1970 and July, 1974, compared with approximately 3.4% 
in metropoli tan count ies . Table 8.1 presents these results and also gives 
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TABLE 8.1 . 

Population and Net Migration Numbers and Percentages for Metropolitan 
and Nonmetropolitan Counties, United States 1950 -1960 ,1960 -1970 , 
and 1970-1974° 

Total Metropolitan* Nonmetropolitan 

(Numbers in thousands) 

Population 
1950 
1960 
1970 
1974 

Net migration 
1950-1960 
1960-1970 
1970-1974 

Percentage change 
in population 

1950-1960 
1960-1970 
1970-1974 

Percentage net 
migration 0 

1950-1960 
1960-1970 
1970-1974 

151326 
179311 
203301 
211392 

2647 
3165 
2069 

18.5 
13.4 
4.0 

100720 
127185 
148882 
153935 

8950 
6015 

460 

26.3 
17.1 
3.4 

50605 
52126 
54419 
57457 

- 6 3 0 2 
- 2 8 5 0 

1609 

3.0 
4.4 
5.6 

1.7 
1.8 
1.0 

8.9 
4.7 

.3 

-12.5 
- 5.5 

3.0 

a The 3100 county units employed here include 24 election districts in Alaska, 
independent cities in Virginia were combined with adjacent counties. 

b Metropolitan counties as of September, 1974. 
c Based on initial population. 

The 

net migration numbers and rates for the three t ime per iods , 1950-1960, 
1960-1970, and 1970-1974. In the 1950s more than 6 million people left 
the counties that were nonmetropoli tan as of 1974. Increased retent ion is 
evident in the 1960s when the amount of outmigration was more than 
halved, and in the 1970-1974 period there was a net immigration of more 
than 1.6 million persons to nonmetropol i tan count ies . Over the 24-year 
period the numbers of migrants into metropoli tan areas dropped steadily. 
There was a small net inmovement of people to metropoli tan areas in 
1970-1974, less than one-third of that to nonmetropol i tan areas . Ne t in-
movement could occur in both categories because the total populat ion 
grew partly by net inmigration from abroad. 

A common first react ion to these data and the basic change they indi-
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cate is to ask whe ther the higher nonmetropol i tan growth and increase 
through net migration is not jus t spreading suburbanizat ion into adjacent 
metropoli tan count ies . Answering this quest ion requires a detailed con-
sideration of county location both inside and outside metropol i tan a reas . 
The results are p resen ted in Table 8.2. H e r e and in subsequent tables an-
nual rates of populat ion change and net migration are presen ted to facili-
tate compar isons be tween the two 10-year and the one 414-year t ime 
pe r iods . 3 

Among metropoli tan categories there has been a shift down the size 
scale in the pat tern of growth and gain due to net migration. In the 1950s 
fringe counties of SMSAs of 1 million or more were growing twice as rap-
idly as the other groups of metropoli tan count ies , whereas in the 1970-
1974 period they were equalled by SMSAs having less than 250,000 pop-
ulation. The core count ies of SMSAs of 1 million grew somewha t less 
rapidly than the smallest SMSAs be tween 1950 and 1960, but in the most 
recent period they ceased to grow at all, and were the only g roup , metro-
politan or nonmetropol i tan , that had a negative net migration. Small 
SMSAs (with fewer than 250,000 people) on the other hand had an in-
crease in the rate of net inmigration, compar ing 1970-1974 with 1960-
1970. 

Nonmetropol i tan counties grew less than one-half of 1% a year in the 
1960s, but more than VU% per year in the early 1970s. The classification 
of nonmetropol i tan count ies by adjacency clearly shows that recent 
growth includes, but is not limited to , metropol i tan spillover. The growth 
of adjacent counties due to net migration, 1 million, is five-eighths of the 
total of 1.6 million acquired by nonmetropol i tan count ies . But spillover is 
not the complete phenomenon . Nonmetropol i tan counties that are not ad-
jacen t to SMSAs grew more rapidly (and gained more through net migra-
tion) than did metropol i tan areas . Because a 1974 SMSA designation is 
used , one might expect in comparing the three t ime periods that the met-
ropolitan and suburban development of the pas t 25 years would have 
caused an increase in the growth advantage of adjacent locat ion. In com-

P, and P2 are the populations at the beginning and end of the time interval, respectively; k is 
the time interval (10 or 474); and N is the number of net migrants (see Shryock et al, 1971, 
pp. 377-380). 

3 The formulas used to yield annual rates are as follows: 

Rate of population growth: 

Rate of net migration: 



Table 8.2. 

Annual Rates of Population Change and Net Migration, by Metropolitan and Nonmetropolitan Location Categories, United States 
1950-1960 ,1960-1970 , and 1970-1974 

County characteristic 
and location 

Annual rate of population change Annual rate of net migration Number 
of 

counties 

County characteristic 
and location 1950-1960 1960-1970 1970-1974 1950-1960 1960-1970 1970-1974 

Number 
of 

counties 

United States 1.69 1.25 .92 .16 .17 .23 3100 

Metropolitan 2.32 1.57 .79 .78 .44 .07 629 
SMSAs 1 million up 

Core counties 1.70 1.07 - .09 .35 .05 - .69 48 
Fringe counties 4.41 2.88 1.54 2.75 1.66 .79 129 

SMSAs 250,000 to 1 million 2.37 1.61 1.21 .70 .42 .42 261 
SMSAs less than 250,000 2.08 1.43 1.45 .35 .18 .60 191 

Nonmetropolitan .30 .43 1.27 - 1 . 2 3 - .54 .67 2471 
Adjacent .54 .71 1.42 - .92 - .23 .82 969 

SLP 10,000 up« 1.11 1.03 1.40 - .40 .01 .72 259 
2500 to 10,000 .02 .36 1.39 - 1 . 3 9 - .50 .87 460 
Less than 2500 - .39 .22 1.67 - 1 . 8 1 - .62 1.18 250 

Not adjacent .05 .14 1.13 - 1 . 5 3 - .85 .52 1502 
SLP 10,000 up a 1.04 .63 1.20 - .65 - .53 44 271 
2500 to 10,000 - .45 - .18 .92 - 1 . 9 8 - 1 . 0 5 .41 597 
Less than 2500 - .99 - .37 1.39 - 2 . 4 5 - 1 . 1 7 .97 634 

a SLP stands for population size of largest place in the county as of 1970. 
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paring adjacent and nonadjacent count ies , however , the differential in 
populat ion growth and net migration is less in 1970-1974 than in 1960-
1970. 

T o what ex tent are nonmetropol i tan growth and inmigration associated 
with local urbanizat ion or the potential development of new metropoli tan 
areas? T o examine this quest ion, we classified nonmetropol i tan count ies , 
both adjacent and not adjacent to S M S A s , according to the size of the lar-
gest incorporated center in the county in 1970. During both 1950-1960 
and 1960-1970, counties with larger communi t ies grew more or declined 
less than other count ies and showed a similar relationship with their an-
nual rates of net migration. This was t rue both for adjacent and nonadja-
cent count ies , with adjacent counties having higher rates within size of 
place categories. In o ther words , the pa t te rn of results reveals both a size 
of place effect and an adjacency effect, consis tent with the view that both 
local urbanization and metropoli tan expansion fostered county populat ion 
increase . 

Fo r 1970-1974, however , this pat tern is quite different. Within size of 
place groups , adjacent counties still show higher rates than those not adja-
cent to SMSAs . But completely rural count ies (those with no town of 
2500) had the highest ra te of population change and net migration in both 
adjacent and nonadjacent locations. The 629 rural counties not adjacent to 
a S M S A together had a higher ra te of inmigration than any metropoli tan 
category, and higher than any nonmetropol i tan group except for the 274 
adjacent rural count ies . Among nonadjacent count ies , the next highest 
populat ion change and net migration rates were for those having cities of 
over 10,000 populat ion. Among adjacent count ies , however , the size of 
p lace differential is jus t reversed from that of the previous 2 decades , with 
count ies having places over 10,000 showing the lowest ra tes , those with 
places 2500 to 10,000 next , and rural count ies with largest p lace under 
2500 showing the highest annual rates of populat ion change and net migra-
tion in the entire table. 

There is considerable variation among count ies that may be obscured 
by these rates for var ious aggregates. About 600 nonmetropol i tan coun-
ties were declining in populat ion in 1970-1974, but this was less than one-
half the nearly 1300 count ies declining in the 1960s, or the 1457 declining 
in the 1950s. The percentage of counties growing in populat ion and the 
percentage gaining by net migration are given in Table 8.3. F o u r out of 10 
nonmetropol i tan count ies were growing in the 1950s, about one-half in the 
1960s, and three-fourths in the early 1970s. Even more striking is the in-
crease in the propor t ion of nonmetropol i tan counties gaining by net mi-
grat ion, from 12 to 22 to 6 3 % . The differentials in proport ions by location 
are consistent with the annual rates in Table 8.2. No te that in 1970-1974 
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TABLE 8.3. 

Percentage of Counties Growing and Percentage Gaining through Net Migration, 
by Metropolitan and Nonmetropolitan Location, United States 1950-1960, 
1960-1970, and 1970-1974 

1950-1960 1960-1970 1970-1974 (N) 

Percentage of 
counties growing 

Metropolitan 
Nonmetropolitan 

Adjacent 
Not adjacent 

All counties 

Percentage of 
counties gaining 
by net migration 

Metropolitan 
Nonmetropolitan 

Adjacent 
Not adjacent 

All counties 

89 91 83 629 
41 47 75 2471 
51 60 82 969 
34 40 71 1502 
50 56 77 (3100) 

59 61 64 629 
12 23 63 2471 
16 30 67 969 
9 18 60 1502 

21 31 63 (3100) 

well over one-half of the counties in all locat ions were growing, and also 
well over one-half were gaining net migrants . Differentials, particularly 
be tween metropoli tan and nonmetropol i tan count ies , are considerably 
less than before, al though an individual county still is slightly more likely 
to grow or gain net migrants if it is metropol i tan. 

A Subregional Comparison 

Our concern thus far has been with general pat terns within the nation 
as a whole . Yet we k n o w there are important economic and social differ-
ences be tween geographic subareas of nonmetropol i tan Amer ica and that 
these differences influence population t rends . F o r another s tudy, we de-
lineated 26 subregions by grouping together State Economic Areas rea-
sonably similar in economy, his tory, physical sett ing, set t lement pat terns 
and culture (Beale and Fuguit t , 1975). These subregions are shown in Fig-
ure 8 .1 , and in Figures 8.2 and 8.3 we presen t for them the annual rates of 
nonmetropol i tan populat ion change and net migration over 1950-1960, 
1960-1970, and 1970-1974. 

Considering first the old t rend, prior to 1970, several pa t te rns are evi-
dent . Extensive rural outmigration continuing through both decades char-
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Figure 8.2. Annual rates of nonmetropolitan population change, subregions of the United States, 1950-1960, 1960-1970, 
1970-1974. 
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167 Figure 8.3. Nonmetropolitan annual net migration rates, subregions of the United States, 1950-1960, 1960-1970, 1970-1974. 
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acterized several subregions. In the nor thern and southern Great Plains 
(Subs. 22, 23) populat ion declined in both decades , but rates of outmigra-
tion were lower in the latter decade . This area of commercial grain and 
catt le agriculture has the nat ion 's greatest number of declining count ies . 
The old Cotton Belt subregions with a large black populat ion (Subs. 15 
and 16) have a pa t tern similar to that in the Great Plains. These subregions 
had nonmetropoli tan populat ion decline in both decades , al though both 
this decline and net migration loss were less in the second decade . The 
Southern Appalachians (Sub. 11), widely recognized as a rural problem 
area , had the largest ra tes of population decline and net outmigrat ion for 
1950-1960 and 1960-1970 among all 26 subregions , although again losses 
were less in the 1960s than the 1950s. 

Another pat tern is exemplified by three turnaround subregions in the 
South (Subs. 10, 19, and 20). These predominant ly white areas were well 
along in their shift from agriculture by 1960. During the succeeding dec-
ade they had rapid nonagricultural economic growth, being major benefi-
ciaries of the decentral izat ion trend of manufacturing that took place in 
the 1960s. The O z a r k - O u a c h i t a area also had extensive development of 
reservoir centered recreat ion and ret i rement districts. These areas all 
went from populat ion decline in the 1950s to growth in the 1960s. The 
O z a r k - O u a c h i t a subregion went from negative to positive net migration 
as well, with the o ther two moving from large to small negative net migra-
tion figures. 

The Upper Great Lakes and the Dairy belt (Subs. 6 and 7) showed a 
marked increase in nonmetropol i tan populat ion growth, and correspond-
ing decline in net outmigrat ion, for 1960-1970 as compared with 1950-
1960. Such increased growth was a turnaround for these nor thern areas , 
many of which had suffered widespread earlier decline from the exhaus-
tion of t imber and mining resources or from farming adjustments . Exur-
ban sprawl around the Twin Cities area was no doubt one factor in the 
Dairy subregion, but increased ret i rement and recreat ion set t lement , 
along with some gain in manufacturing employment , are considered major 
factors in the pos twar growth of these upper middle west a reas . 

The Blue Ridge and Southern Piedmont areas (Subs. 12 and 13) also 
increased in populat ion growth in the 1960s compared with the 1950s. 
Most other a reas , however , went in the other direction, with lower 
growth rates in the 1960s than the 1950s. The Coastal Tobacco and Peanut 
Belt (Sub. 14) went from growth to decl ine, as did the Nor the rn Great 
Plains already ment ioned. The largest decl ine, however , was found in the 
Rio Grande subregion (Sub. 21), which went from 1.5% growth per year in 
the 1950s to essentially zero in the 1960s. Par ts of this region went through 
exceptional growth from military or mining developments in the 1950s, 
followed by comparat ive stability or outright decline in the 1960s. 
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The Nor theas te rn Metropoli tan Belt (Sub. 2), Florida (Sub. 8), the 
Nor the rn Pacific Coas t (Sub. 25), and the Southwest (Sub. 26) all had 
rapid nonmetropol i tan populat ion increase be tween 1950 and 1970, and 
were the only subregions with net migration gain over both decades . 

Turning now to the most recent per iod, 1970-1974, Figures 8.2 and 8.3 
clearly show that the recent upsurge in nonmetropol i tan growth is not re-
stricted to a few selected areas of the nat ion. All 26 subregions experi-
enced populat ion growth be tween 1970 and 1974, and in 24 of the 26, the 
rate of growth was higher than in the 1960s. The only except ions were the 
Lower Great Lakes Industrial Belt (Sub. 5) and the Gulf of Mexico and 
South Atlantic Coast (Sub. 17). In the 1960s, 7 subregions were declining 
in populat ion, and they all reversed from decline to growth in 1970-1974. 
These include the Nor the rn and Southern Grea t Plains (Subs . 22 and 23), 
the Southern Corn Belt (Sub. 9), the Mississippi Delta (Sub. 16), the Cot-
ton Belt (Sub. 15), the Coastal Plain Tobacco and Peanut Belt (Sub. 14), 
and the Southern Appalachians (Sub. 11). The turnaround areas of the 
1960s, moreover (Subs . 10, 19, and 20) accelerated their g rowth , with an-
nual rates approximately twice as great or more in 1970-1974 as in 1960-
1970. After no growth in the 1960s, the Rio Grande (Sub. 21) bounced 
back with a higher rate of growth in the early 1970s than in the 1950s. 

Perhaps the most noticeable feature of the net migration map is the or-
derly progression over the three per iods , found in 22 of the 26 subregions, 
toward less outmigration or more inmigration. Although most subregions 
were losing net migrants in the 1960s, this period had increased retention 
of the populat ion compared with the 1950s, in the sense that ei ther net 
outmigration was less or net inmigration was more . The t rend from the 
1950s to the 1960s anticipated the major switch from outmigration to inmi-
gration in the latest per iod, when the number of subregions gaining net 
migrants was 23 compared with 5 in 1960-1970. The only 2 areas with net 
migration losses in the most recent per iod, the Mississippi Delta and the 
Cot ton Belt (Subs. 16 and 15), both still have a large black populat ion. 

Some County Characteristics Associated with Growth 

One major social t rend in the Uni ted States since World War II has 
been expansion and development of insti tutions of higher learning. Many 
of these institutions are located in nonmetropol i tan areas and represent an 
important economic resource and stimulus for populat ion growth . Possi-
ble indirect effects also should not be over looked. These insti tutions have 
greatly increased the availability and quality of higher educat ion in non-
metropoli tan areas and have made the affected communit ies more at trac-
tive for other deve lopment . 



TABLE 8.4. 

Annual Rates of Population Change and Net Migration by Presence of a Senior State College in the County, Net Inmigration at 
Retirement Ages, and Concentration of Military Personnel, Nonmetropolitan United States 1 9 5 0 - 1 9 6 0 , 1 9 6 0 - 1 9 7 0 , and 1970-1974 

Annual rate of population change Annual rate of net migration Number 

County characteristic of 

and location 1950-1960 1960-1970 1970-1974 1950-1960 1960-1970 1970-1974 counties 

Presence of senior state 
college in county 

County is adjacent to SMSA 
State college .88 
No .50 

County not adjacent to SMSA 
State college .84 
No - .09 

Net inmigration rate, 

1960-1970, for white persons 
60 years old and over in 1970 

County is adjacent to SMSA 
15% or more 2.11 
10 -14% .43 
Other .43 

County not adjacent to SMSA 
15% or more .54 
1 0 - 1 4 % .02 
Other .02 

Percentage of total population 
who are military personnel 

10% or more 4.53 
Less than 10% .23 

1.46 1.74 - .61 
.59 1.37 - .96 

1.00 1.47 - .76 
- .03 1.05 -1 .67 

2.89 4.43 .89 
1.13 2.16 - 1 . 0 6 

.47 1.03 - 1 . 0 5 

1.60 3.19 - .78 
.63 1.76 - 1 . 4 5 

- .01 .88 - 1 . 5 9 

2.08 - .30 2.08 
.39 1.31 - 1 . 2 1 

.40 1.02 75 

- .33 .79 894 

- .13 .72 111 

- .99 .48 1391 

2.17 4.09 89 
.15 1.50 72 

- .49 .40 808 

.80 2.73 118 
- .23 1.27 90 
- 1 . 0 2 .26 1294 

.13 - 1 . 8 6 28 

- .55 .65 2443 
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The first panel of Table 8.4 classifies count ies according to adjacency 
and presence of a 4-year state college. Count ies with state colleges had 
higher growth rates in all three time per iods than those that do not . The 
effect of having a state college against lacking one appears to be greatest 
on county growth and net migration in the 1960s and least in the 1970-
1974 period. 

Eventual ly , counties with senior state colleges may exper ience a drop 
in s tudents if the decline in the birth rate since 1960 leads to reduced col-
lege enrol lments . But communit ies and count ies containing state colleges 
are unlikely to re turn to their earlier size and s ta tus . 

An increasingly impor tant factor in nonmetropol i tan development has 
been the growth of recreat ion and re t i rement activities, often occurring 
together in the same localities. Recreat ional employment is not easily de-
termined from available data , but by means of net migration est imates by 
age it is possible to identify counties receiving significant numbers of re-
tired people . Using unpublished est imates prepared by Gladys Bowles of 
the Economic Research Service, counties were identitied in which there 
was a net inmigration, 1960 to 1970, of 10 to 14%, or 15% or more , of 
white residents who were age 60 and over in 1970. There is a strong con-
sistent association be tween the migration of older people and total popu-
lation growth and net migration, for both adjacent and nonadjacent coun-
t ies. Overall growth rates since 1970 are very rapid in the pr imary 
re t i rement count ies , with an annual growth of more than 4 % in the adja-
cent class and 3 % in the nonadjacent c lass . Such rates lead to substantial 
changes in the scale and character of communit ies if sustained for very 
long. 

In contrast to the lessening import of having a college, the growth dif-
ferential associated with net migration of older people is greater in 1970-
1974 than in 1960-1970. Nonadjacent count ies with less than 10% migra-
tion of older people had a low rate of populat ion growth and net migration 
in the early 1970s, but these figures were still above the rates for all metro-
politan count ies . (There is negligible overlap be tween the s tate college 
and ret i rement counties .) 

Military activity was a major rural growth industry in the period follow-
ing World War I I . Military bases were disproport ionately located in non-
metropoli tan a reas , and they employed many civilians as well as military 
personnel . Since 1970 the number of a rmed forces personnel s tat ioned in 
the Uni ted States has declined about 20%. W e have identified nonmetro-
politan count ies—there are only 28 in a l l—where 10% or more of the total 
1970 populat ion consis ted of military personnel . Table 8.4 shows that 
these counties grew very rapidly in the 1950s, less so in the 1960s, and 
actually declined in the 1970s. Decade percentage change figures for 
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1950-1960 and 1960-1970 were 59 and 2 3 % , respectively. These counties 
also shifted from gain to loss due to net migration, with a net outmove-
ment of 92,000 people over 1970-1974. 

We also have considered two other variables known to be associated 
with nonmetropol i tan populat ion loss, black populat ion and agricultural 
employment . Among the most uniformly heavy losers of populat ion in 
prior decades were the nonmetropol i tan count ies of the South having a 
predominant ly black populat ion. Table 8.5 gives annual rates of popula-
tion change and net migration for nonmetropol i tan counties in the Census 
South classed by the percentage of the populat ion black at the beginning 
of each decade . In count ies with more than 4 0 % of their populat ion black, 
there is outmigration over each t ime period and generally a decline in pop-
ulation as well. But the rate of outmigration is greatly reduced in 1970-
1974, compared with earlier years . In the 1950s and 1960s count ies with 
very low proport ions of blacks (less than 5%) also were declining and los-
ing due to net migration. Most rapid growth or slowest decline was among 
the counties from 5 to 4 0 % black. A new pat tern emerged in the early 
1970s, however . Among counties adjacent to S M S A s , those with less than 
5% of their populat ion black were growing rapidly and gaining from net 
migration. In nonadjacent counties a lso , the group with lowest propor-
tions black were growing and gaining net migrants , more rapidly than 
counties with higher percentages of b lacks . Many counties in the southern 
subregions of populat ion turnaround have a very low propor t ion black. 

TABLE 8.5 

Annual Rates of Population Change and Net Migration for Counties Classified by 
Percentage of the Population at the Beginning of Each Decade Who Are Black, 
Nonmetropolitan South, 1950 -1960 ,1960 -1970 , and 1970-1974 

Annual rate of Annual rate of 
population change net migration 

Percentage population 1 9 5 0 - 1 9 6 0 - 1970 - 1 9 5 0 - 1960 - 1 9 7 0 -
black in county 1960 1970 1974 1960 1970 1974 

Adjacent to SMSA 
0 - 4 - . 1 8 .34 1.60 - 1 . 7 5 - .59 1.01 

5 - 1 9 .20 .99 2.04 - 1 . 3 6 - .04 1.37 
2 0 - 3 9 .47 .53 1.46 - 1 . 2 5 - .55 .78 
40 up - . 2 7 - . 3 3 .59 - 2 . 3 0 - 1 . 6 3 - .23 

Not adjacent to SMSA 
0 - 4 - . 8 1 .06 1.46 - 2 . 3 0 - .91 .95 
5 - 1 9 - . 1 2 .72 1.09 - 1 . 6 7 - .28 .40 
2 0 - 3 9 .04 .31 1.13 - 1 . 7 5 - .81 .38 
40 up - . 3 5 - . 6 9 - .06 - 2 . 4 5 - 2 . 0 0 - .89 
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TABLE 8.6 

Annual Rates of Population Change and Net Migration for Counties Classified by 
Percentage of the Employed Population Who Are in Agriculture at the Beginning 
of Each Decade, Nonmetropolitan United States 1950 -1960 ,1960 -1970 , 
and 1970-1974 

Annual rate of Annual rate of 

Percentage of employed 
in agriculture in 

population change net migration 
Percentage of employed 

in agriculture in 1950 - 1 9 6 0 - 1 9 7 0 - 1 9 5 0 - 1 9 6 0 - 1 9 7 0 -

the county 1960 1970 1974 1960 1970 1974 

Adjacent to SMSA 
0 - 4 - .20 1.02 1.42 - 1 . 5 8 .08 .75 

5 - 9 1.38 1.01 1.42 .00 .02 .81 

10 -19 1.12 .90 1.60 - .30 - .03 1.08 

2 0 - 2 9 .99 .35 1.04 - .47 - .54 .51 

3 0 - 3 9 .38 .01 .45 - 1 . 0 9 - .93 .14 

40 up - .54 - .74 - .08 - 2 . 1 0 - 1 . 7 9 - .90 

Not adjacent to SMSA 
0 - 4 - .49 .05 1.23 - 2 . 2 3 - 1 . 1 6 .46 

5 - 9 .85 .66 1.47 - .82 - .47 .84 

1 0 - 1 9 .88 .59 1.10 - .65 - .37 .57 

2 0 - 2 9 .55 .06 .47 - 1 . 0 2 - .79 .12 

3 0 - 3 9 .20 - .54 - .01 - 1 . 3 4 - 1 . 3 7 - .20 

40 up - .90 - 1 . 1 2 - .02 - 2 . 4 7 - 2 . 0 0 - .31 

As the demand for farm labor has decreased , nonmetropol i tan counties 
in the Uni ted States with a high proport ion of their workforce employed in 
agriculture have tended to have substantial population loss . Counties 
were classed by the percentage of the employed persons engaged in agri-
cul ture at the beginning of each decade (Table 8.6). Counties with more 
than 4 0 % of their workforce in agriculture had a net migration loss over all 
three t ime per iods , and generally exper ienced populat ion decline as well, 
al though there is improved population retent ion and a lower ra te of outmi-
gration in the 1970-1974 period. In the 1950s for both locations and also in 
the 1960s for those not adjacent to an S M S A , counties with less than 5% 
of the workforce in agriculture also declined in populat ion or lost mi-
grants , but by 1970-1974 these counties had relatively high rates of 
growth and gain due to net migration. This pat tern is ra ther like that jus t 
described for the propor t ion black in the South . Over the nation it is often 
the areas with little farming activity (and a small black populat ion) that 
have scenic qualit ies, including wilderness and lakes or reservoi rs , and 
thus are at tract ive for recreat ion activities and ret i rement res idents . Many 
such areas also have gained new manufacturing employment in recent 
years . 
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Attracting new industry has been a corners tone in rural development 
programs aimed at reversing population decl ine. Indeed, the decentraliza-
tion t rend in U . S. manufacturing has been a major factor in transforming 
the rural and small town economy, especially in the upland par ts of the 
South . To test the assumpt ion often made that manufacturing is asso-
ciated with nonmetropol i tan growth, we have classified nonmetropol i tan 
counties in Table 8.7 by the percentage of employed populat ion in manu-
facturing at the beginning of each decade . F o r the first 2 decades there is a 
consistent s tepwise relationship in the expected direction. Whether adja-
cent or not adjacent to an SMSA, counties have higher rates of growth (or 
lower decline) in populat ion and net migration the higher the proport ion 
employed in manufacturing. 

With the new trend in 1970-1974, however , this is not the case , for 
counties intermediate in manufacturing concentra t ion show the greatest 
gains in population and net migration. Thus although growth in manufac-
turing has been impor tant in the revival of nonmetropol i tan populat ion 
growth , the recent shift in populat ion t rends has not been focused on 
areas already heavily dependent on manufacturing. N o r did we find 1970-
1974 growth to be greates t in counties with the largest percentage increase 
in the number employed in manufacturing over 1960-1970 (tabulation not 

TABLE 8.7 

Annual Rates of Population Change and Net Migration for Counties Classified by 
Percentage of Employed Population Who Are in Manufacturing at the Beginning 
of Each Decade, Nonmetropolitan United States, 1950 -1960 ,1960 -1970 , 
and 1970-1974 

Percentage of employed 
in manufacturing 

in the county 

Adjacent to SMSA 
0 - 4 
5 - 9 
10 -19 
2 0 - 2 9 
30 up 

Not adjacent to SMSA 
0 - 4 
5 - 9 
10 -19 
2 0 - 2 9 
30 up 

Annual rate of 
population change 

1950 - 1 9 6 0 - 1970-
1960 1970 1974 

.21 .07 1.69 

.36 .79 1.87 

.15 .73 2.09 

.79 .57 1.31 

.98 .80 1.07 

- .34 - .52 .41 
- .18 - .36 1.52 

.10 .32 1.10 

.47 .41 1.22 

.65 .44 1.05 

Annual rate of 
net migration 

1 9 5 0 - 1960 - 1 9 7 0 -
1960 1970 1974 

- 1 . 4 6 - 1 . 3 0 .82 
- 1 . 1 5 - .22 1.13 
- 1 . 2 3 - .15 1.62 
- .54 - .27 .80 
- .52 - .17 .41 

- 2 . 0 8 - 1 . 5 7 - .32 
- 1 . 8 0 - 1 . 4 7 .83 
- 1 . 4 1 - .64 .52 
- .96 - .41 .72 
- .86 - .58 .48 
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included here) . There is evidence that growth in employment in t rade and 
other nongoodsproducing sectors has recently become more impor tant in 
nonmetropol i tan a reas . Data on covered social security employment 
show that manufacturing jobs comprised jus t 18% of all nonmetropol i tan 
employment growth be tween 1969 and 1973, compared with 50% from 
1962 to 1969. 

We have shown that southern nonmetropol i tan counties with a high 
percentage black, and all nonmetropol i tan counties with a high percent-
age of their workforce in agriculture and/or a low percentage in manufac-
turing have had net outmigration and slow growth or decline over the 
three t ime per iods . A significant trend during this t ime has been a decline 
in the proport ion of nonmetropol i tan people who live in these types of 
count ies . In the South in 1950, 2 3 % of the nonmetropol i tan populat ion 
lived in counties in which more than 4 out of 10 persons were black, 
whereas 15% did so in 1970. The proport ion of the U . S . nonmetropol i tan 
populat ion living in counties with more than 4 out of 10 employed persons 
in agriculture dropped from 31 to less than 1% over this 20-year interval. 
In 1950, 39% of the nonmetropol i tan populat ion lived in counties with 
fewer than 1 out of 10 employed persons in manufacturing, but this figure 
dropped to 18% by 1970. We entered the 1970s, then, with a considerably 
lower proport ion of nonmetropol i tan people living in traditional settings 
of populat ion decline. This shift in populat ion composit ion facilitated the 
recent growth in many par ts of nonmetropol i tan America. 

Conclusion 

The United States has entered a per iod of greatly reduced growth for 
its major metropoli tan areas and of largely unpredicted demographic re-
vival for most of its rural and small town a reas . H o w long this will last is 
unknown , but the effect is already significant and none of us has ever seen 
its like before. The net movement into the nonmetropol i tan areas is now 
as rapid as the movement out of them was in the 1960s, al though not yet 
as strong as the high tide of metropoli tanizat ion of the 1950s. 

Our presentat ion of the geographic dimensions of recent change re-
veals the pervas ive na ture of the emergent t rend. The new pa t te rn is not 
merely a heightened metropoli tan sprawl; nei ther is it a feature of a few 
areas or a limited number of c i rcumstances . 

We have not a t tempted here to go deeply into the causes of the phe-
nomenon , or to evaluate its effects. H o w e v e r , we have no hesi tat ion in 
assert ing that noneconomic factors are playing a critical role in the new 
t rend. Will the shift in the direction of net migration result merely in an 
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urbanization of more sections of the country or a greater contextual rural-
ization of a larger segment of the populat ion? Perhaps both will occur , 
although we found that in contras t with earlier t imes the most rapid non-
metropoli tan growth in the 1970s was in entirely rural count ies . U n d e r 
condit ions of general affluence, low total populat ion increase , easy access 
to all a reas , modernizat ion of rural life, and large metropoli tan concentra-
tions in which the advantages of urban life are seen to be diminished, a 
downward shift to smaller communit ies may be both feasible and desirable. 

As Hawley points out , the historical basis of much of our knowledge of 
populat ion trends has meant that one componen t after another of that 
knowledge has tended to become obsolete before it has been perfected. 
We believe that today the rules of reference for our thinking about the 
residential distribution of the population are changed jus t as surely as the 
events of the late 1940s shocked a reluctant demographic fraternity into a 
reapprasial of the possibilities in fertility t rends . We also strongly suspect 
that , as with the pos twar baby boom, t rends of the type descr ibed here are 
unlikely to be limited to only one nation in the Western world. At least for 
the Uni ted States in the early 1970s, migration and populat ion growth are 
not simply part of an irreversible trend of metropoli tan concentra t ion re-
flecting the inexorable force of advantages of scale. 
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9 
Mobility and Stratification: 
An Overview 

DAVID D. McFARLAND 

As the author of an overview chapter , I t ake my task to include: discus-
sion of how mobility and stratification, the topic of this sect ion, relates to 
social demography, the topic of the entire vo lume; discussion of the place 
of this sect ion 's chapters within the larger body of earlier, cur ren t , and 
needed research on mobility and stratification; and , more general ly, dis-
cussion of the current s ta te , t rends , and p rospec t s of research on mobility 
and stratification. Clearly a single chapter- length work cannot give ex-
haust ive t rea tment of all these mat te rs , but I will a t least touch on each . 

Social Demography and Social Stratification: 
Definitions and Relationship 

Demography , like any other field of s tudy, consists of a body of knowl-
edge and speculation and a set of research tools . Demographic knowledge 
and speculation per ta in to the size of a populat ion; its composi t ion by age, 
sex , and region; and changes therein through the processes of fertility, 
mortal i ty, and migration. Specifically demographic research too l s—as 
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contras ted with those demography shares with other fields—include life 
table analysis , cohor t analysis , s tandardizat ion and decomposi t ion of dif-
ferences , and stable populat ion techniques . 

Social demography, then , might be defined as consisting of that body 
of work relating demography , thus defined, to other fields in the social sci-
ences . This would include work on nondemographic determinants of de-
mographic phenomena , such as Beckman ' s work in this volume on the 
effects of decision-making processes on fertility (see Chapter 4). It would 
also include work on demographic determinants of nondemographic phe-
nomena , such as Keyfi tz 's (1973) s tudy, which subsequently I shall dis-
cuss further, of the effects of different mortali ty levels on opportuni ty for 
advancement within an organizational h ierarchy. And it would include the 
application of demographic tools to nondemographic problems , such as 
Fea the rman and H a u s e r ' s use of decomposi t ion techniques to s tudy not 
differences in fertility or mortali ty, but ra ther differences in educational 
or occupational a t ta inment (Chapter 10 of this volume). 

Social stratification concerns the unequal distribution of things that are 
widely desired, such as money or deference. Social mobility concerns 
change over time in an individual 's a t ta inment , or change from generation 
to generation in a family 's a t ta inment , of things that are widely desired. 

Educat ion and occupa t ion—both of which are widely desired ei ther for 
their own sakes or as means to more remote ends—are central to the 
Chapter 10 by Fea the rman and Hauser , and Chapter 11 by Winsborough. 
Age, one of the central variables of demography as narrowly defined here , 
plays a central role in these chapters , as does the notion of changing com-
position of a populat ion, although they focus primarily on composi t ion ac-
cording to race , educat ion, and occupat ion ra ther than on composi t ion ac-
cording to the more narrowly demographic characterist ics of age, sex, 
and region. Fur the rmore , demographic techniques are employed; in par-
ticular, s tandardizat ion and decomposi t ion of differences and cohor t 
analysis. 

Thus the chapters by Fea therman and Hause r and by Winsborough fall 
within social demography , as I have defined it, on two different grounds . 
First , they relate narrowly demographic variables (in part icular , age or 
birth cohort) to variables of concern in the social stratification field (in 
part icular, educat ion and occupat ion) . Second, they utilize specifically 
demographic research tools (in part icular, cohor t analysis and standard-
ization and decomposi t ion of differences) on problems that are not nar-
rowly demographic—that do not lie within demography as I have defined 
it. 

Chapter 12 by Singer and Spilerman, al though a purely technical expo-
sition devoid of substant ive content , per ta ins to a technique that has been 
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u s e d — a n d misused—in studying both the narrowly demographic phe-
nomenon of migration and the phenomenon of social mobili ty. Thus its 
inclusion may be justified on the grounds that it contr ibutes to the de-
velopment of demographic methods which e lsewhere in the l i terature, al-
though not in this pape r itself, have been put to use on prob lems in the 
social stratification area . 

Other scholars might define demography, and likewise social stratifica-
tion, differently than I have jus t done . But at least my definitions provide 
one reasonable account of how it is that a demography conference hap-
pens to include a couple of papers on educat ional and occupat ional attain-
ment and a paper on a particular b ranch of probabili ty theory , namely 
Markov processes . 

To avoid possible misunderstanding, I should explicitly note that social 
stratification, the topic of this session, does not fall completely within so-
cial demography. Many specialists in stratification have no demographic 
training; H o p e (1972), for example , was trained as a psychometr ic ian . In-
deed , many universit ies are organized in a manner that discourages con-
tact be tween demographers and stratification specialists. At Harva rd , for 
example , demography is within the School of Public Heal th , which is or-
ganizationally distinct and physically isolated from the Sociology Depart-
ment . Even in the Universi ty of Wisconsin where demography is within 
the Sociology Depar tment and where (subject to that one limitation) the 
te rm demographer is used in the broades t possible sense (roughly, any 
sociologist who can count) , there exist nondemographers studying social 
stratification. 

Fur the rmore , a goodly number of stratification specialists would reject 
not only the notion that their field is a subfield of social demography, but 
also the notion that it is a subfield of social science. They do not study 
such phenomena as occupational a t ta inment , but ra ther such phenomena 
as 4 ' o p p r e s s i o n " by the "monopo ly capitalist c l a s s . " Their no rms are pri-
marily those of political advocacy rather than those of scientific investiga-
tion. (They commonly argue, however , with some justification in my 
opinion, that self-proclaimed followers of the norms of scientific investi-
gation do not follow those norms either, that the real difference is not 
whether one ' s political values do or do not affect one ' s research , but 
ra ther whether o n e ' s political values appear in one ' s work explicitly, or 
only implicitly and covert ly.) Thus their writing includes relatively more 
political rhetoric and relatively less empirical evidence than stratification 
work of social demographers—and their value-laden s ta tements are ex-
plicit and intentional, ra ther than unwitt ing depar tures from the norms of 
scientific impartiality. 

Howeve r , this d icho tomy, like most d ichotomies , does not work very 
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well in actual pract ice . Scientists , as well as political advoca tes , have 
values , and their work too contains value s ta tements—only usually in less 
explicit form. Hause r and Fea the rman (1975, p . 3), for example , at one 
point shift from the value-neutral term inequalities to the value-laden term 
inequities, and also character ize social inequalities as constituting "socia l 
p r o b l e m s . " Their paper implicity contains the value premise that reduc-
tion of inequality is desirable. N o w I have no particular quarrel with that 
p remise—I merely want to point out that it falls in the realm of political 
values , not in the realm of scientific facts or hypotheses . But Hause r and 
Fea the rman were ment ioned only because they provide an example rea-
dily at hand; the pract ice of implicitly including political values in one ' s 
research is really quite widespread among social scientists. This is one 
reason for my assert ion that there is not as great a gap as often supposed 
be tween political advoca tes and social scientists who both proclaim inter-
est in social stratification. 

A second reason is that one sometimes observes great similarities in 
the t reatment of factual mat ters among scholars who differ greatly in the 
amount and nature of political rhetoric in their work. When it comes to 
quest ions of fact, we now have very similar quest ions being studied by 
sociologists of such disparate political views as Laumann and Zeitlin. 
Both are at work determining jus t which individuals and groups wield 
most power and influence, what interactions and bonds unite them, what 
mechanisms they collectively use to maintain their power and influence, 
and so on. (See L a u m a n n , 1973; Laumann and Pappi , 1973; Zeitlin, 1974; 
Zeitlin et al., 1974.) Such similarities in the t rea tment of factual quest ions 
should not be over looked; one should definitely look beyond differences 
in rhetor ic . 

A third and final reason for my assert ion that the political advocates 
and the social scientists are not as far apar t as commonly supposed relates 
to a t rend I think I see . (Here I remind you that the overview chapter is 
supposed to detect t rends and otherwise comment on the future of the re-
search area.) This t rend is the increasing incidence in sociological writings 
of explicitly stated social goals and at tent ion to possible means of attain-
ing those goals. 

There are at least three distinguishable manifestations of this t rend. 
First , it appears in the increasing at tention given to "pol icy impl ica t ions" 
of research. A cynic may discount this as motivated by desires to find new 
funding sources in the face of cutbacks by sources that have been funding 
" p u r e r e s e a r c h , " and by desires to find new types of employment for peo-
ple with doctorates in the face of a declining academic j o b market ; but 
whatever the motivat ion may be , the effects of increasing at tent ion to pol-
icy implications will be an important aspect of social research in the fore-
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seeable future. Second, this trend appears in the "soc ia l ind ica to rs" 
movement . A social indicator, according to one widely quoted defini-
tional s ta tement ( U . S . Depar tment of Heal th , Educat ion , and Welfare, 
1969, p . 97) " i s in all cases a direct measure of welfare and is subject to 
the interpretation that , if it changes in the ' r ight ' direction, while other 
things remain equal , things have gotten bet ter , or people are 'be t te r o f f . " 
Thus a listing of social indicators const i tutes a setting forth of social goals. 
Third, this t rend appears in a shift in emphasis among mathemat ical soci-
ologists and others who utilize formal models , a shift away from "desc r ip -
t i v e " models , which merely tell how things a re , and away from "pred ic -
t i v e " models , which typically tell how things would be in the future were 
present t rends to persis t , and toward " n o r m a t i v e " or " p u r p o s i v e " 
models , which tell how one might best go about trying to influence the 
future in the pursuit of explicitly stated goals . 

Comparative Social Stratification 

Fea the rman (1974) published a cautiously optimistic paper on the sec-
ond generation of national mobility studies then underway or in the plan-
ning stage. The various investigators were meeting and exchanging ideas , 
all of which was taken as a basis for opt imism about eventual , if not imme-
diate , comparabil i ty across nations. 

Comparabil i ty may indeed eventually be achieved, but it is by no 
means the automatic consequence of a few meetings of people who share 
the same research interest . T w o powerful enemies of comparabil i ty are 
firmly en t renched in the system of science. 

Firs t , the notion of progress in technique and the accompanying urge 
a lways to use the bes t techniques current ly available create t r emendous 
pressure not to strictly replicate previous s tudies, for that would require 
using crude tools when bet ter tools are now available. And in sociology 
newer tools measure phenomena differently, not jus t to a few more signifi-
cant digits of accuracy . 

Second, the reward structure of science does not adequately reflect the 
scientific importance of wha t is all too frequently discounted as " m e r e " 
replication, and regarded as a task only slightly more elevated than that of 
writing introductory tex tbooks . The emphas is placed on "o r ig ina l " re-
search at " t h e frontiers of knowledge" implies a corresponding deem-
phasis on replication s tudies . In addition, replication is somet imes much 
more difficult than it might seem in that the documenta t ion of earlier stud-
ies is often severely deficient. 

An example of the results of such forces may be seen in the evolution 
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of the goals of the Oxford study of social mobility conducted by Gold-
thorpe , H o p e , and o thers . In the first volume of papers , H o p e (1972, p . 1) 
s tated the main goals of the project as a compar ison of present British mo-
bility pat terns with, on the one hand, earlier British mobility pat terns as 
observed by Glass (1954), and with, on the o ther hand, U . S. mobility pat-
terns as observed by Blau and Duncan (1967). Yet only 2 years later those 
goals had slipped from sight; Goldthorpe and H o p e (1974) instead con-
structed from scratch a new scale for occupat ions , a scale that is poorly 
suited for making ei ther of the two compar isons previously considered of 
central importance. Their scale is, insofar as I can tell, a good o n e — m u c h 
bet ter than either the H a l l - J o n e s scale or the Duncan Scale (see my re-
view, McFar land, 1975). In particular, H o p e and Goldthorpe went to 
some lengths in their a t tempt to minimize what had been an important 
problem with previous occupational scales , namely the internal heteroge-
neity of the occupat ional categories to which scale values are assigned. 
Never the less , the new scale creates serious problems for anyone wishing 
to interpret observed differences be tween two mobility s tudies: To what 
extent are they real differences in mobility pa t te rns , and to what extent 
are they artifacts of differences in the two occupat ion scales along which 
mobility was measured in the two studies? 

Comparabil i ty requires that one carefully duplicate the procedures 
used by previous invest igators , resisting the strong temptat ion to invent 
new procedures , no mat te r how much bet ter the new procedures might 
be . Some investigators may decide that the value of a careful replication 
of previous studies exceeds the value of a noncomparable s tudy using im-
proved procedures ; o ther investigators may decide the opposi te ; but only 
in very special cases may one investigator have it both ways . 

It is perhaps wor thy of mention, in the midst of demographers who 
tend to be quantitatively oriented, that qualitative conclusions are much 
more readily compared than quanti tat ive resul ts . Fo r example , estimation 
of the B l a u - D u n c a n model on Yugoslavian data to obtain results that 
would be meaningfully comparable to those from U . S . data would proba-
bly be out of the quest ion at present , even though Caserman (1973) and 
Saksida et al. (1974) have begun publishing quanti tat ive results of their 
s tudy. Yet certain qualitative comparisons may readily be made . Fo r ex-
ample , it is quite clear that despite years of a socialist political sys tem, 
women in Yugoslavia are still discriminated against in the occupational 
sphere , jus t as women in the U . S. have been (Mezhnarich and Josifovski, 
1974). 

Comparat ive s tudies , whether the compar isons be be tween nations or 
over t ime within a single nat ion, are fraught with difficulties, and quantita-
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t ive studies that are truly comparable remain mainly in the realm of hopes 
ra ther than in the realm of actual accompl ishments . 

Mortality as a Determinant of Social Mobility 

There is an anomaly about a review of social demography, which has 
chapters on a marginal topic such as social stratification while having 
none on a core demographic topic such as mortal i ty. I am not p repared to 
rectify fully the si tuation, but I will make a token gesture in that direction 
by mentioning the relat ionship between mortali ty and opportuni ty for so-
cial mobility. 

Mortali ty facilitates upward mobility, not only for those depar ted who 
move from earth to heaven , but also for those left behind w h o are pro-
moted to fill the posi t ions previously held by the depar ted , for those pro-
moted to fill the posi t ions previously held by those p romoted to fill the 
posi t ions previously held by the depar ted , and so on, as far as one wishes 
to t race the chain of promot ions generated by a death . Mortal i ty does not 
facilitate upward mobili ty, however , in cases where the dead are persons 
who would otherwise have been one ' s benefactors rather than o n e ' s com-
pet i tors . These mat ters have been the subject of several invest igat ions, 
some primarily theoret ical and others primarily empirical. 

White (1970) has been the main advoca te among sociologists for what 
he calls the vacancy chain approach to social mobility. H e has empha-
sized the importance of considering the chain of upward moves by differ-
ent pe r sons , all of which are generated by a single death (or re t i rement) , 
ra ther than considering the sequence of upward moves by a single person 
during the course of his career . (Perhaps it should be ment ioned that not 
all of the moves White observed were clearly " u p w a r d , " there being no 
really clearly defined hierarchical ordering of pas tora tes within the church 
denominat ions he studied.) 

Keyfitz (1973), in his paper on individual mobility in a s tat ionary popu-
lation, provided a theoret ical analysis of the ra ther remarkable extent to 
which plausible variat ions in mortality affect the speed with which an in-
dividual advances relative to other member s of the popula t ion—always 
subject to the proviso that mortality claims only his compet i tors and not 
the focal individual himself. Keyfitz showed that plausible variat ions in 
mortali ty could de termine whether it required several years or several 
decades to reach a specified fractile on the seniority distr ibution. 

Mortality of those w h o would otherwise have been one ' s benefactors 
does not facilitate upward mobility. In part icular , the absence of a father 
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during one ' s formative years has substantial negative effects on one ' s 
educational a t ta inment (note the effects of the " b r o k e n family" variable 
in the analyses by Fea therman and Hause r in Chapte r 10). 

The Organization as a Context for Mobility 

One point on which there appears to be some growing agreement is that 
s tudents of social mobility should not confine themselves entirely to na-
tional samples. Fo r at least some purposes one is bet ter off focusing on 
smaller, more tightly interdependent social sys tems , ones whose person-
nel are less diverse than the populace at large, and perhaps ones that have 
some centralized personnel planning and policymaking. 

An interesting puzzle I sometimes assign to my students is to resolve 
the apparent discrepancy be tween a paper by Hodge (1966) and one by 
Vroom and MacCr immon (1968), both of which use Markov models in re-
lation to the concept of " c a r e e r s . " Hodge uses a Markov chain as a 
" b a s e l i n e " model for careers ; that is , observed deviation from, rather 
than observed fit t o , a Markov chain is the empirical finding Hodge takes 
as providing evidence that men experience careers as opposed to haphaz-
ard moves from job to j o b . Vroom and MacCr immon take a Markov chain 
as both a " d e s c r i p t i v e " model of careers and a " p r e d i c t i v e " model of ca-
reers ; that is, a model that both corresponds to previous moves of career 
men and is anticipated to correspond to their future moves . Vroom and 
MacCr immon take the predict ions of a Markov chain to descr ibe careers , 
while Hodge takes observed deviations from the predict ions of a Markov 
chain to describe careers . 

N o w this question is an ideal essay quest ion, in that it involves a large 
number of subtleties, more than any one s tudent is likely to include in his 
answer . But one set of differences is crucial . The populat ion considered 
by Vroom and MacCr immon is that of the managerial personnel of a sin-
gle firm, while the personnel considered by Hodge const i tute roughly a 
representat ive sample of urban U . S. males . Correspondingly, the classifi-
cat ions used by Vroom and MacCr immon are much finer than those used 
by Hodge . This makes a great difference on the question of h o w well the 
Markovian postulate holds in the two studies: the " cu r r en t s t a t e " of a 
Vroom and MacCr immon subject (for example , Engineering, level 2) tells 
a great deal more about that person than does the " cu r r en t s t a t e " of a 
Hodge subject (for example , upper white-collar). Fur the rmore , the "cur -
rent s t a t e " of a Vroom and MacCr immon subject tells something about 
his past : Someone current ly in Engineering, level 2, is highly likely to 
have previously been in Engineering, level 1; this is in cont ras t to the 
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Hodge study where , for example , the fact that someone is current ly in 
upper white-collar does not make it particularly likely that he has pre-
viously been in lower white-collar. The point is that by focusing on a 
smaller, more tightly interdependent social sys tem, one may observe both 
subtle status distinctions and interdependencies that would be lost in a 
s tudy of the populace at large. 

The individual firm, of course , is not necessari ly always the most ap-
propria te unit of s tudy. Somet imes a more comprehens ive unit , such as an 
industry , would be appropr ia te . Lane (1975) reports significant industry-
to-industry differences in the pat terns of occupational a t ta inment . And 
the personnel employed in a single industry are at least somewhat more 
homogeneous than the populace at large. Earl ier , Lane (1968) has found 
some nontrivial differences in the mobility pa t te rns in different cit ies, sug-
gesting regions or cities as desirable units of s tudy. 

Whi te , in the vacancy chain work cited earlier, considers a single orga-
nization at a t ime—and not the entire organizat ion, but only a specific 
type of worker within that organization. Thus every person under consid-
erat ion might reasonably aspire eventual ly, if not immediately, to hold 
any posit ion under considerat ion. H e considered only pr ies ts , p resumedly 
aspiring to move to more desirable par ishes ; choir di rectors , whe ther or 
not they aspired to become priests , were excluded. 

Even this restr ict ion, however , did not p roduce a mobility p rocess with 
a clean s t ructure , p resumably because there did not exist a c learcut hier-
archical ordering of par ishes according to desirability. (For further com-
ment on Whi te ' s work , see McFar land 1974a,b.) Brown (1972), in his s tudy 
of the mobility of educat ional administrators within public school sys-
t ems , had similar resul ts : Some elementary principals became secondary 
principals , and vice versa , there being no fully clear ordering according to 
preferability be tween the two . S tewman (1975) in a study of the Michigan 
state police system did observe a mobility p rocess with a clean s t ructure: 
One either retained his previous rank or was promoted to the next higher 
rank; the remaining entr ies of the mobility matr ix were zero or negligible. 
(S tewman ' s matr ix reminds the mathematical demographer of the popula-
tion projection matr ix , which has zero entr ies except in the top row and 
one of the diagonals.) S tewman has found that mobility within a single or-
ganizat ion, in his case a rigidly hierarchical one , behaves much more sys-
tematically than does mobility within the populace at large. One research 
strategy may be to resolve a single complex s t ructure into an aggregate of 
several much simpler s t ructures . S tewman has found one simply struc-
tured component of social mobility, but it remains to be seen whe ther the 
residual may similarly be decomposed into simply s t ructured compo-
nents . 
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Purposive Action in Social Mobility Models 

The single most important recent development among mathematical 
sociologists concerned with social mobility is in my opinion the explicit 
introduction of purposive action into the models . It is one thing to use 
mathematical models merely to describe the existing degree of inequality 
while remarking in the text that a reduct ion of inequality would be desir-
able. But it is something quite different to use mathematical models nor-
matively, that is, to derive from the mathemat ical models guidance as to 
what steps one should take in order to pursue his stated goals most effec-
tively. Fea therman and Hause r state (although not fully explicitly) the 
goal of reducing social inequality, but they provide no explicit s ta tements 
as to what act ions, among those that could be taken, would be most effec-
tive in pursuing that goal (Chapter 10). 

In a paper that has been circulated since 1968 Coleman (1973) called for 
the incorporation of what he called "ex t r ema l pr inc ip les , " according to 
which some quanti ty is maximized or minimized or held constant . The 
principle of utility maximizat ion, which is central to economic theory, 
was one he cited as exemplary . 

Some sociologists would consider this development an important one 
primarily because of its potentially terrible implications for the discipline. 
He re is Coleman, a very prominent sociologist, giving up the claim of any 
distinctly sociological methods or perspect ive , and instead urging that we 
mimic the economis ts . N o w it is one thing to include a few dead econo-
mists in accounts of the intellectual ances t ry of present-day sociology 
(Max Weber ' s professorship was , after all, in economics ra ther than in 
sociology), but it is something quite different, and dangerous , to propose 
that sociologists should base their models on principles from economics 
ra ther than on principles from sociology. 

T o our good for tune, however , David Bar tholomew is nei ther a sociol-
ogist nor an economist , so he has been free to pursue interesting problems 
without regard to their s tatus vis a vis the disciplinary boundary separa-
ting sociology from economics . Some of the results of his work and that of 
o thers are contained in a new chapter in the second edition of his book, 
Stochastic Models for Social Processes (Bar tholomew, 1973, Ch. 4 ). 

Ins tead of using models solely or mainly to describe how the mobility 
process has been working, we now can use models to guide efforts at 
modifying the mobility process so as to make it work differently in the 
future. To be more specific, Bar tholomew considers a graded social sys-
tem and the allocation of people to the several grades , along with person-
nel flows involving recrui tment of newcomers , movement among grades , 
and loss of personnel , in a context where some unspecified ac tor is pre-
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sumed to desire to control the " s t r u c t u r e " of the sys tem ( " s t r u c t u r e " 
here referring to the proport ional distribution of persons among grades) 
and also is p resumed to be able to manipulate either recrui tment parame-
ters or internal movement parameters of the system. (Many business 
firms would have a vice president for personnel , or someone with a simi-
lar title, who meets this description, but it is by no means clear that there 
exists any actor , individual or collective, w h o meets this descript ion when 
the system in quest ion is the labor force for an entire nation. Thus we un-
derline the observat ion made earlier, that a single organization is some-
times a bet ter object of study than is a national sample.) 

The problems Bar tholomew considers are whether and how an existing 
s t ructure may be maintained or a different, desired s tructure may be at-
tained, by appropriate changes in the values of the manipulable quanti-
t ies . Bar tho lomew's chapter gives some resul ts which, to me at least , are 
not at all obvious. Consider a social sys tem whose internal mobility is 
fixed at rates given in a matrix P, and whose size is also fixed. Calculate 
the matrix (/ - P ) - 1 , and divide through by its row totals to make each 
row sum to unity. Trea t each row as the coordinates of a point in the 
space of all possible s t ructures for the sys tem under considerat ion. Then 
the initial s t ructure can be maintained only if it lies in the convex hull of 
the set of points thus obtained (Bar tholomew, 1973, p . 103). The theorem 
jus t paraphrased makes use of some mathemat ics that are nontrivial (or at 
least not nearly as trivial as squaring a matr ix to predict what will happen 
during a t ime interval twice as long) to yield some nonobvious resul ts . 

The full potential of purposive models in sociology has barely begun to 
be realized. In large par t this is because few sociologists are very familiar 
with the mathemat ics involved. But in even greater part it is because the 
mere setting up of a substant ive problem for analysis along these lines is 
itself a quite formidable task. First one must specify the person or collec-
tivity to be t reated as a purposive actor . Second, one must identify the 
goals to be pursued and the tradeoffs among them. Third, one must iden-
tify variables that are subject to manipulation by the actor under consider-
ation. Four th , one must develop a model with which to anticipate the ef-
fects which would be produced on the goal-related variables by the 
various possible act ions that might be taken regarding the manipulable 
variables. 

W h o , precisely, is in a position to do something about the extent of so-
cial inequality in the contemporary Uni ted States? What variables are 
subject to his (or, more likely, their collective) control? These are not 
easy quest ions; yet they must be answered before one may bring purpos-
ive models to bear on the mat ter of social inequality. Even more difficult 
is the question: What additional, and potentially conflicting, goals are also 
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being sought by the actor in question, and what sorts of tradeoffs among 
competing goals would the actor consider appropr ia te? For example , how 
much persis tence of inequality would one be willing to put up with in re-
turn for a specified increase in the minimum standard of living in the so-
ciety? This latter quest ion is the subject of a book-length essay recently 
published by a leading U . S. economist (Okun, 1974), an essay whose 
length is indicative of the degree of difficulty inherent in such quest ions . 

Much remains to be done before we can realize the potential of purpos-
ive models in this a rea . At this point we may , never theless , take hear t in 
the fact that such work has begun. 

Continuous-Time Markov Models 

Let me return now to Chapter 12 by Singer and Spilerman. Earlier in 
my remarks it was character ized as a purely technical chapter devoid of 
substant ive content , whose inclusion in a conference on social demogra-
phy can be justified only by reference to the fact that e lsewhere in the lit-
e ra ture , although not in this chapter itself, the Markov models that are the 
topic of this chapter have been put to use in the study of both migration 
and social mobility, as well as a variety of o ther processes . 

Chapter 12 deserves to be read, or ra ther to be studied in detail , by 
mathematical ly or iented social scientists in several different disciplines, 
wherever continuous-t ime Markov models are being used or being consid-
ered for possible use . I ts relevance is by no means limited to social mobil-
ity, or even to social demography. 

People who use mathematical models to study stratification and mobil-
ity generally use one or other of two types of models , either path analysis 
and its regression-based relat ives, or Markov models with their base in 
matrix algebra. The former models treat social status as a cont inuous vari-
able , while the latter t reat it as a discrete variable composed of a number 
of mutually exclusive and exhaust ive categories or " s t a t e s . " The former 
is used in most of the work by Duncan and his s tudents , including 
Fea therman and Hause r . The latter is used by a number of au thors includ-
ing Bar tholomew (1973), Blumen et al. (1955), Boudon (1973), Brown 
(1972, 1975), Coleman (1964), Ginsberg (1971, 1972a, b) , Henry (1971), 
Hodge (1966), Land (1969), Lieberson and Fuguit t (1967), Matras (1960, 
1961, 1967), McGinnis (1968), Morrison (1967), Prais (1955a, b) , Singer 
and Spilerman (1974), S tewman (1975), and White (1970), as well as the 
present author (McFar land 1970, 1973, 1974b, c). 

Markov models themselves may be distinguished by their t rea tment of 
the " t i m e variable ( " t i m e " appears in quotat ion marks because in many 
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cases the so-called 4 ' t i m e ' ' variable does not correspond to t ime in the or-
dinary sense , as measured on clocks and ca lendars ; see McFar land , 
1974b). Some treat only discrete points on the " t i m e " var iable , while 
o thers incorporate " t i m e " as a cont inuous variable. Discrete-t ime formu-
lations have been used in most applications of Markov models , at least in 
sociological s tudies, but Singer and Spilerman urge upon us the virtues of 
continuous-t ime Markov models . 

Singer and Spilerman display exemplary care in their handling of some 
subtle and often neglected issues in the mathematical analysis of social 
da ta such as the quest ion of whether the solution of a set of equat ions is 
unique. But the models they urge upon us are enormously more complex 
and mathematically difficult than sociologists, even demographers , are 
accus tomed to dealing with, and the kinds of longitudinal da ta for which 
they are best suited are available only from a few expensive da ta collec-
tion projects . 

I should like to caut ion the reader against behaving like the little child 
in the story, who received a hammer for Chris tmas and prompt ly discov-
ered that literally everything around the house needed hammering . Singer 
and Spilerman in this chapter and other work have presented us with a 
splendid new tool, but we need not discard all the tools with which we are 
familiar nor apply a single tool to every task. Additions to the contents of 
the social scientis t ' s toolbox are welcome even if the cus tomary tools re-
main suitable for much of our work. 
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10 
Changes in the Socioeconomic 
Stratification of the Races1 

DAVID L FEATHERMAN and ROBERT M. HAUSER 

Classical sociological theories about advanced industrial societies 
commonly propose that particularistic s tandards , such as those based on 
kinship, race , and ethnici ty, eventually give way to universalist ic , merito-
cratic pract ices and institutions (for example , Levy , 1966). Such transi-
tions follow ineluctably from the functional " r e q u i r e m e n t s " of industrial 
socie t ies—those of factory product ion, the formal prerequis i tes of 
schooling for employment and jobs , and the character of technical knowl-
edge. Consequent ly , p roponents of theories of industrialization argue that 

1 Reprinted with permission from the American Journal of Sociology, Volume 82, Num-
ber 3 (November 1976), pp. 621-651. © 1976 by The University of Chicago Press. 
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modern societies tend toward common institutional forms and styles (for 
example , Feldman and Moore , 1962). Critics of these ideas about conver-
gence note the impor tance of indigenous culture and political history for 
understanding the al terations of social s t ructure under industrialization 
(for example , Gold thorpe , 1964; Bell, 1973, Ch. 1). Others quest ion the 
verifiability of the theses of industrialization and convergence , arguing 
that they are definitions rather than testable theories (Garnsey, 1975). 

The predictions of the industrialism thesis notwithstanding, racial ine-
qualities persist throughout modern American society, and they invite ex-
planation. During the 1960s the civil rights movement , the war on pov-
er ty , and ghetto riots were among the more visible signs of the salience of 
race as a social a t t r ibute , but these events in themselves tell us little about 
changes in the socioeconomic life chances of blacks and whi tes . Neo-
Marxist analysts (for example , Hech te r , 1971, 1974) point to the resur-
gence of ethnic and racial consciousness in the Uni ted States and other 
advanced nat ions. They argue that racial inequalities and cleavages play 
an important part in maintaining the social relations of capitalist industrial 
economies (Bonacich, 1976). Indeed, some view racial conflicts in this 
country as arising from the same "co lon iza t ion" of the black minority as 
putatively took place among " p e r i p h e r a l " ethnics by " c o r e " elites in 
Latin America (Blauner, 1969). 

Thus , theoretical as well as political or ameliorative interests point to 
the importance of monitoring racial inequalities and their sources . In this 
chapter we presen t new data on t rends in occupat ional inequality and strat-
ification among black and white men in the Uni ted Sta tes , and we explore 
briefly the implications of our findings for theories of societal develop-
ment and ethnic relat ions. 

Recent studies of school and residential segregation in major cities find 
little amelioration since the mid-1950s (Farley and Taeuber , 1974), despite 
the enactment of civil rights legislation in the 1960s, the general rise in the 
socioeconomic c i rcumstances of blacks in the pas t 20 years (Farley and 
Hermal in , 1972), and the substantial potential for residential integration 
that follows from these economic t rends (Hermalin and Far ley , 1973). 
These concrete realities take on greater significance when seen against ap-
parent shifts in white at t i tudes toward racial integration (Greeley and 
Sheatsley, 1971; Hermal in and Far ley, 1973). Of course , disjunctures be-
tween public opinion and behavior are nothing new, but they underscore 
the concern expressed by social commenta tors (U. S. Nat ional Advisory 
Commission on Civil Disorders , 1968) and social scientists alike about the 
potential volatility of racial relations in this country and about the ten-
dency of the races to remain apart , residentially, if not also in terms of 
public att i tudes and sent iments (Campbell , 1971; Schuman and Hatche t t , 
1974). 
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Whether we speak of the quality of housing, of employment s ta tus , of 
educational a t ta inment , of occupational level , or of earnings, the impor-
tance of socioeconomic standing for the assessment of race relat ions must 
not be minimized. Life s tyles , public a t t i tudes , and political activities re-
flect socioeconomic c i rcumstances , and civil disorder (at least its sever-
ity) seems to covary with racial inequalities in strategic socioeconomic 
condit ions (Morgan and Clark, 1973). 

More generally, the ethnic dimension is fundamental to social s t ructure 
as well as to the political climate of the society. Among major axes of so-
cial differentiation (for example , age, sex, class) , ethnicity (of which race 
is an instance) is unique in its potential for political mobilization, with 
movements to create and maintain separate nation-states serving as clear 
illustrations (Lieberson, 1970). In addit ion, ethnic inequality and stratifi-
cation affect other e lements of social s t ruc ture . For example , they can 
alter relations among economic classes (Barth , 1969; Bonacich , 1976; 
Hech te r , 1971,1974) or they can provide for differential pa t te rns and rates 
of industrial or occupat ional growth (Hodge and Hodge , 1965). Consider-
ation of the racial dimension in studies of inequality and stratification in 
the Uni ted States is essential for unders tanding and interpreting changes 
in allocative social p rocesses . 

In this chapter , we examine changes in the occupat ional standing of 
black and white men be tween 1962 and 1973. Fo r each race separately, 
and then for both in compar ison, we descr ibe shifts in the occupational 
socioeconomic status of men in the exper ienced civilian labor force. We 
a t tempt to account for occupational changes and differentials in te rms of 
changes and differentials in family background and educational attain-
ment . We also examine the allocative life-cycle processes which relate 
family background and schooling to current occupational posi t ions . These 
allocative processes are an important source of social differentiation and 
inequali ty, and we refer to them as processes of socioeconomic stratifica-
tion (Duncan, 1968c). In the early 1960s processes of stratification were 
different for black and white men, defining a situation of unequal opportu-
nity for socioeconomic achievement for blacks and whites (Duncan, 1967, 
1968a). Whether these allocative processes have converged toward a uni-
form pat tern is as impor tant as whether the racial gap in occupat ional sta-
tus has narrowed over the decade . Each da tum refers to a different fea-
ture of status inequality in American society; changes in s ta tus levels 
need not imply change in stratification p rocesses , and vice versa . 

Recent assessments of socioeconomic t rends for the races have noted 
selective improvements for blacks, both in absolute and relative terms 
(U. S. Bureau of the Census , 1975; Far ley and Hermal in , 1972). A few 
studies have analyzed change in terms of composit ional shifts in socioeco-
nomic background or schooling (Hauser and Fea therman 1974a, 1974b). 
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In the past decade blacks gained ground on whites in schooling, occupa-
tional s ta tus , and income, but the improvements were relatively greater 
for the young and in some instances occurred only among women . With 
respect to occupat ions , both black and white men experienced net up-
ward status shifts in both the manual and nonmanual categories of the ex-
per ienced civilian labor force, a decline in farming and self-employment, 
and an increase in salaried professional and managerial roles . These shifts 
were less a response to changes in the socioeconomic background or 
schooling of recent cohor ts than to changes in labor markets and pat terns 
of career mobility. F o r example , white men , but not b lacks , need more 
formal education to hold the same jobs that same-aged cohor ts held a dec-
ade ago. However , black men are still consigned to occupat ions of lower 
s tatus than white men of similar social background and educational attain-
ment . 

These generalizations about the sources of changing socioeconomic 
distributions for the races could only be tenta t ive , for they res ted upon 
inferences or projections from baseline s tudies . Fo r example , Hause r and 
Fea therman (1974b) used the 1962 Occupat ional Changes in a Generat ion 
(OCG) survey (Blau and Duncan , 1967) to es t imate the occupational desti-
nations of black and white cohorts in 1972 as if they had exper ienced the 
same allocative processes as men of the same age in 1962. F r o m discrep-
ancies between projected destination distributions and observed distribu-
tions in the March 1972 Current Populat ion Survey (CPS), Hause r and 
Fea therman inferred that change in racial stratification had occurred. 
Such indirect techniques of measuring change and of at tempting to ex-
plain it are no longer necessary for the 1960s. N e w data about the socio-
economic origins and dest inations of black and white men are available 
from the 1973 replicate of the 1962 OCG survey. These data provide direct 
evidence about change in stratification processes and ou tcomes among 
black and white men . They also permit some intriguing speculat ions about 
the course of racial inequality and about the evolving roles of families and 
schools in a maturing, post-industrial economy. 

Data 

The 1962 OCG survey and its 1973 replicate were carried out in con-
junct ion with the March demographic supplement to the Current Popula-
tion Survey (CPS) (Blau and Duncan , 1967; Fea therman and Hauser , 
1975). The 1962 survey had a response ra te of 8 3 % to a four-page ques-
t ionnaire which was left behind by the CPS interviewer. More than 20,000 
men aged 20-64 in the civilian noninstitutional population responded . In 
1973, the eight-page O C G questionnaire was mailed out 6 months after the 
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March CPS and was followed by mail, t e lephone , and personal cal lbacks. 
The respondents , 8 8 % of the target sample , included more than 33,500 
men aged 20 -65 in the civilian noninstitutional populat ion. Also , in the 
1973 sample, blacks and persons of Spanish origin were sampled at about 
twice the rate of whi tes , and almost half the black men were interviewed 
personally. In this chapter we shall make age-constant , intercohort com-
parisons among men in the postschooling, economically act ive years . We 
limit our analysis to men aged 25-64 in the experienced civilian labor 
force in March 1962 or March 1973, that is , men who were employed and 
those who were unemployed but had previously held a j o b . In both OCG 
samples , women are represented only through husbands . Tha t is , socio-
economic background characterist ics of women were elicited only if they 
were married and living with husbands in the OCG samples . E lsewhere , 
we have compared the educational and occupational a t ta inments and 
earnings of male and female marr ied, spouse-present populat ions 
(Fea therman and Hause r , 1976). 

We have made extensive efforts to establish the comparabil i ty of mea-
surements in the 1962 and 1973 OCG surveys (Featherman and Hauser , 
1975). Both surveys were carried out by the U . S . Bureau of the Census 
using its s tandard field methods and editing, coding, and weighting proce-
dures . Fo r the i tems on which this repor t is based , the CPS and OCG 
quest ions and quest ionnaire layouts were almost identical in 1962 and in 
1973. Although 1970 census occupat ion coding materials were in use at 
the t ime of the 1973 survey, we arranged for occupat ion and industry re-
por ts to be coded using 1960 census coding materials . 

Yet some failures of replication were inevitable, and we have at-
tempted to explore their effects and draw at tention to them where they 
may affect our conclusions . Fo r example , we thought that the quality of 
the survey data for blacks might be bet ter in the supplementary sample of 
men interviewed personal ly than in the basic sample. This might have af-
fected comparisons of blacks and whites in 1973 and compar isons of 
blacks be tween 1962 and 1973. However , our examination of black men in 
the basic sample in 1973 and of those in the supplementary sample re-
vealed no substantial differences be tween the two . Another unavoidable 
methodological change was a modification of the wording of the class-
of-worker i tem, intended to improve the measurement of self-employ-
ment . 

Intercohort Shifts in Occupational Socioeconomic Status 

Repor ts of current (March or last) occupat ion , industry, and class of 
worker and corresponding reports for the O C G responden t ' s father (or 
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other family head) when the respondent was about 16 years old were 
coded into seven-digit 1960 census codes , and these were mechanically 
transformed into values of Duncan ' s (1961) socioeconomic index (SEI) 
for occupat ions . Thus , our measure of occupat ional standing does not 
refer to the prestige of the jobholder or of incumbents in his occupat ion, 
but to the average educat ional and income level of occupational incum-
bents . We believe that occupational socioeconomic status is the major di-
mension along which occupational posi t ions persist from generat ion to 
generat ion (Fea therman et al., 1975); for further discussion of the mea-
surement and scaling of occupat ions , see Fea the rman and Hause r (1973). 
As noted above , if the respondent ' s father was absent , " f a t h e r ' s " occu-
pat ion refers to that of the mother or o ther household head; about one-
third of black men and one-sixth of nonblack men said they did not live 
with both parents most of the time up to age 16. 

Following a well-established pat tern , the net intercohort shifts in cur-
rent occupational socioeconomic status have been upward for both whites 
(Table 10.1) and b lacks (Table 10.2) at all ages . F o r whites aged 25 -64 in 

TABLE 10.1 

Means and Standard Deviations of Occupational Status Variables: Nonblack Men 
Aged 2 5 - 6 4 in the Experienced Civilian Labor Force, March 1962 and March 1973 

Arithmetic 
1962 1973 change 

Standard Standard Standard 
Age Mean deviation Mean deviation Mean deviation 

Total, 25 -64 
Father's occupation 28.09 21.27 30.15 22.57 2.06 1.30 

Current occupation 39.25 24.44 42.58 25.22 3.33 0.78 

25 -34 
Father's occupation 30.36 21.75 33.96 23.93 3.60 2.18 

Current occupation 40.37 24.96 42.74 24.95 2.37 - 0 . 0 1 

35 -44 
Father's occupation 28.74 21.78 30.13 22.42 1.39 0.64 

Current occupation 40.66 24.71 44.59 25.45 3.93 0.74 

4 5 - 5 4 
Father's occupation 26.56 20.45 28.01 21.41 1.45 0.96 

Current occupation 38.11 23.57 43.13 25.27 4.02 1.70 

55 -64 
Father's occupation 25.86 20.44 26.52 20.92 0.66 0.48 

Current occupation 36.89 24.23 38.63 24.88 1.74 0.65 
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TABLE 10.2 

Means and Standard Deviations of Occupational Status Variables: Black Men 
Aged 2 5 - 6 4 in the Experienced Civilian Labor Force, March 1962 and March 1973 

1962 1973 
Arithmetic 

change 

Age Mean 
Standard 
deviation Mean 

Standard 
deviation Mean 

Standard 
deviation 

Total, 25 -64 
Father's occupation 16.15 12.88 15.95 13.72 - 0 . 2 0 0.84 
Current occupation 17.77 15.16 25.76 20.44 7.99 5.28 

2 5 - 3 4 
Father's occupation 17.36 15.34 17.66 15.61 0.30 0.27 
Current occupation 18.30 16.34 29.10 21.74 10.80 5.40 

3 5 - 4 4 
Father's occupation 14.79 11.26 16.32 14.20 1.53 2.90 
Current occupation 19.24 16.05 27.66 21.34 8.42 5.29 

4 5 - 5 4 
Father's occupation 16.24 11.58 14.39 11.90 - 1 . 8 5 0.32 
Current occupation 17.19 13.85 23.43 18.66 6.24 4.81 

55 -64 
Father's occupation 16.36 12.55 14.06 10.35 - 2 . 3 0 - 2 . 2 0 
Current occupation 14.94 12.70 18.72 16.06 3.78 3.36 

the exper ienced civilian labor force ( E C L F ) , the increase of 3.33 points 
on the Duncan scale be tween 1962 and 1973 represented a shift of about 
14% of the 1962 s tandard deviation. Larger than average in tercohor t im-
provements in current s tatus were exper ienced by white men in the mid-
dle years , ages 3 5 - 5 4 , while the youngest and oldest age groups had 
smaller gains. Among white men there were small upward intercohort 
shifts in the average status of father 's occupat ion . These may be observed 
in comparisons across cohorts within ei ther survey (read down the col-
umns of the table) or across cohorts be tween surveys . Over the decade , 
inequality of occupational socioeconomic status remained virtually con-
stant among whi tes , as shown by s tandard deviations in Table 10.1. 

At every age, black men enjoyed larger absolute and relative upward 
shifts in current occupat ional status than did whites (Table 10.2). Fo r ex-
ample , the 8-point rise in average status among black men aged 25 -64 was 
almost two and one-half t imes the gain for whi tes , and it represented an 
improvement equal to 5 3 % of the black s tandard deviation in 1962. Abso-
lute and relative gains varied inversely with age among blacks; the 
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greatest gains occurred among young w o r k e r s . 2 These changes seem un-
likely to have followed from shifts in the socioeconomic c i rcumstances of 
the families in which black men were reared , as net shifts in paternal 
(head 's) status were very small and irregular (both be tween and within 
surveys) . The variation in current occupat ional status increased for 
blacks at every age over the decade , and the size of this shift, t oo , varied 
inversely with age. Thus , greater s tatus inequality within the black male 
labor force came along with higher levels of occupational standing. 

Of course , gains for blacks must be v iewed in the context of their his-
torically subordinate status relative to whi tes . At every age, and both with 
respect to paternal and current occupational s ta tuses , blacks in 1973 oc-
cupied a lower socioeconomic level than whites at any age 11 years ear-
lier. Still, racial gaps in current occupational s tatus have nar rowed (Table 
10.3). In 1962 the black average of current occupational s tatus was more 
than 20 points below the white average at every age. By 1973, while the 
racial gap was still close to 20 points among men over 45 years old, it had 
nar rowed to less than 14 points in the youngest cohort . The racial gap had 
closed by nearly 8.5 points on the Duncan scale at ages 25 -34 and by AV2 
points for all men aged 2 5 - 6 4 . These declines are 38% and 22% of the re-
spective racial gaps in 1962. At the same t ime, blacks appear to have lost 
ground relative to whites in socioeconomic background, as all but the co-
hor t aged 35-44 in 1973 were reared in relatively less beneficial socioeco-
nomic c i rcumstances than blacks in 1962. T h u s , racial differences in occu-
pational status origins may remain an important source of current 
occupational status differentials be tween the races . 

Historically, variation in current socioeconomic status has been 
greater for whites than blacks , reflecting greater differentiation in the 
white occupational distribution. Shifts in differential s tatus inequality 
have occurred since 1962; the ratio of the black to white s tandard devia-
tions (Tables 10.1 and 10.2) has risen from 0.62 to 0.81 for men aged 25-64 

2 In assessing shifts between the OCG surveys, it is important to remember that the civil-
ian noninstitutional population of 1973 included a larger percentage of (especially younger) 
cohorts between the ages of 25 and 64 than in 1962. Better coverage in 1973 stems, in the 
main, from the fact that the armed forces had decreased in size. For example, coverage of 
men aged 25-34 in the 1962 OCG was 91.5%; in 1973, 94.5% of the men aged 25-34 were 
covered in the OCG sample under analysis. The bearing of more extensive coverage via a 
less extensive armed forces on our comparisons is difficult to assess, as the effects are apt to 
differ for the races. Moreover, our focus on the ECLF compounds the issue, inasmuch as 
young black men aged 25-34 were less likely to be in the labor force in 1973 than same-aged 
blacks in 1962. This is not merely of methodological interest: Our study excludes the sub-
stantial minority of young black men who are not in the labor force as conventionally mea-
sured. 
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TABLE 10.3 

Racial Differences in Average Occupational Status and in Socioeconomic Variation: 
Men Aged 2 5 - 6 4 in the Experienced Civilian Labor Force, March 1962 and 
March 1973 

1962" 1973 
Arithmetic 

change 

Age 
Standard Standard Standard 

Mean deviation Mean deviation Mean deviation 

Total, 25 -64 
Father's occupation 11.94 8.39 14.20 8.85 2.26 0.46 
Current occupation 21.48 9.28 16.82 4.78 - 4 . 6 6 - 4 . 5 0 

25 -34 
Father's occupation 13.00 6.41 16.30 8.32 3.30 1.91 
Current occupation 22.07 8.62 13.64 3.21 - 8 . 4 3 - 5 . 4 1 

3 5 - 4 4 
Father's occupation 13.94 10.52 13.81 8.22 - 0 . 1 3 - 2 . 3 0 
Current occupation 21.42 8.66 16.93 4.11 - 4 . 4 9 - 4 . 5 5 

4 5 - 5 4 
Father's occupation 10.32 8.87 13.62 9.51 3.30 0.64 
Current occupation 20.92 9.72 19.70 6.61 - 1 . 2 2 - 3 . 1 1 

55 -64 
Father's occupation 9.50 7.89 12.46 10.57 2.96 2.68 
Current occupation 21.95 11.53 1 9.91 8.82 - 2 . 0 4 - 2 . 7 1 

a Positive difference indicates higher value for whites; negative difference indicates 
higher value for blacks. 

in the E C L F . Again, the convergence be tween the races is most apparent 
at younger ages. 

Another way of describing the changes in occupational s ta tus differen-
tials be tween the races is to note that black men in the E C L F of 1973 are 
more likely than those in the 1962 E C L F to have experienced intergenera-
tional status mobility like that among whi tes . Table 10.4 reorganizes 
Tables 10.1 and 10.2 by comparing the status of a man ' s current occupa-
tion with that of his fa ther ' s occupat ion as an index of s ta tus mobility 
in the life cycle (between age 16 and the survey date) . In 1962, white men 
in every cohort held occupat ions which averaged 10 or more points higher 
in s tatus than their fa thers ' occupat ions . Black men of all ages except 3 5 -
44 had not been able to advance in the s tatus hierarchy much beyond the 
posi t ions of their family heads . This is not to say that black men tended to 
" i n h e r i t " the occupat ions of their fathers by going into the same general 
line of work; if anything, the facts are to the contrary (see Duncan , 1968b; 
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TABLE 10.4 

Average Intergenerational Occupational Status Mobility: Men Aged 2 5 - 6 4 in the 
Experienced Civilian Labor Force, by Color, March 1962 and March 1973 

Age 

1962 1973 

Age Nonblack Black Nonblack Black 

Total, 25 -64 11.16 1.62 12.43 9.81 
25 -34 10.01 0.94 8.78 11.44 
3 5 - 4 4 11.92 4.45 14.46 11.34 
4 5 - 5 4 11.55 0.95 15.12 9.04 

55 -64 11.03 - 1 . 4 2 12.11 4.66 

Hauser et al., 1977). In 1973, the upward intergenerat ional mobility of 
whites cont inued in roughly the same amounts , but black men were far 
more likely to be upwardly mobile than their counterpar t s a decade earlier. 
In fact, at ages 2 5 - 3 4 , the absolute amount of intergenerat ional mobility 
in the black populat ion is greater than in the white populat ion (11.44 versus 
8.78 points on the Duncan scale). Thus , black men have begun recently 
to exper ience status mobility in their life cycles which resembles more 
closely that among whites . The importance of cohor t replacement in 
social change is suggested by the inverse variation of intergenerational 
status gains with age among blacks in 1973. At the same t ime, some of 
the observed status gains relative to fathers may have occurred since 
1962. We can make a crude compar ison of earlier and later measure-
ments on the same cohor t by reading Table 10.4 diagonally (from upper 
left to lower right). F o r example , the status gain was 4.45 points among 
blacks aged 35-44 in 1962, but 9.04 points among black men aged 4 5 - 5 4 in 
1973. If we assume that these figures refer to successive measurements of 
the same cohort , we must conclude that there was an intragenerational 
upward status shift of about 4.5 points be tween 1962 and 1973. 

Intercohort Changes in Socioeconomic 
Background and Education 

We have already commented on the rising occupational s tatus origins 
of successive cohor ts of white men and the absence of parallel shifts 
among black cohor ts . In most other respec ts the social background of 
success ive cohorts of both races has become more conducive to high 
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levels of occupational ach ievement . 3 Be tween the cohorts aged 55-64 and 
those aged 25-34 in the 1973 survey, the average educational a t ta inment 
of fathers rose from 7.31 years to 9.89 years among white men and from 
4.94 years to 7.64 years among black men . Be tween these same cohorts 
the average number of siblings declined from 4.30 to 3.18 among white 
men and from 5.32 to 5.07 among blacks . The proport ion of nonblack men 
whose fathers were farmers fell from 34% to 14% among nonblacks and 
from 59% to 26% among blacks . Howeve r , be tween these two cohorts 
there was virtually no change in the propor t ions of blacks or whites raised 
in broken families; among whites the shares were 15% in the oldest cohort 
and 13% in the youngest . Thir ty-two percen t of both black cohor ts were 
raised in broken families. Obviously, these t rends have not eliminated ra-
cial differences in socioeconomic origins. These and other t rends and dif-
ferentials in social background are t rea ted in detail by Hause r and 
Fea the rman (1976). 

Trends in socioeconomic background are dwarfed by the large and reg-
ular increases in educat ional at tainment among men of both races (not 
tabulated here) . In 1962 the oldest cohor t of black workers averaged 5.4 
years of schooling, but by 1973 the youngest cohort of black workers had 
completed an average of 11.6 years of school . Among whites also the edu-
cational change was impressive: from an average of 9.6 years among the 
oldest men in 1962 to an average of 12.7 years in the youngest 1973 co-
hort . Overall , the schooling of the average black worker rose from 8 to 10 
years be tween 1962 and 1973, while that of the average white rose from 11 
to 12 years . Growth in educational a t ta inment was accompanied by a nar-
rowing of the educat ional distribution. Among white male workers the 
s tandard deviation of educational a t ta inment fell from 3.6 years in the old-
est 1962 cohort to 2.8 years in the youngest 1973 cohort . Among black 
men there was a parallel decline in educat ional inequality; the s tandard 
deviation of schooling was 3.8 years among the oldest black men in 1962 
and 2.6 years among the youngest black men in 1973. E l sewhere , we have 

3 Paternal education is scaled in years completed according to the following recode of 
class intervals: no school, 0.0 years; elementary (1-4), 3.3 years; elementary (5-7), 6.3 
years; elementary (8), 8.0 years; high school (1-3), 9.9 years; high school (4), 12.0 years; 
college (1-3), 13.8 years; college (4), 16.0 years; college (5 or more), 18.0 years. Number of 
siblings is the number of respondent's brothers and sisters. Farm origins is a dummy vari-
able, with a score of one indicating that respondent's father was a farmer, farm manager, 
farm laborer, or farm foreman. Broken family is a dummy variable, with a score of one indi-
cating that the respondent was not living with both parents (however, respondent defined the 
situation) most of the time up to age 16. Respondent's education is in single years, as re-
ported to the CPS. 
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shown that greater educational equality was produced by a combination 
of reduced effects of social background and increased equality among 
men with the same social background (Hauser and Fea the rman , 1976). 

Racial differentials in educational a t ta inment seem to be disappearing. 
Whereas the b l ack -wh i t e difference in mean educat ion was 3.0 years in 
1962 for men aged 25 -64 in the E C L F , the gap was 2.0 years in 1973. At 
ages 55-64 the racial gap in average educat ional a t ta inment narrowed 
from 4.2 years in 1962 to 3.2 years in 1973, and among young men (aged 
25-34) it closed by half, from 2.3 years in 1962 to 1.2 years in 1973. In-
deed , in 1973 there was no difference in the average length of schooling 
be tween young black and white men with the same socioeconomic back-
ground (Hauser and Fea the rman , 1976). T h u s , declining racial differen-
tials in schooling, especially at the youngest ages , parallel observed de-
clines in occupational socioeconomic differentials and may help to 
explain them. We defer a discussion of the contributions of intercohort 
shifts in family socioeconomic factors and educat ion to racial differentials 
in occupational status until we have looked at change over the decade in 
the process of occupational stratification. 

Processes of Socioeconomic Allocation in 1962 and 1973 

In Tables 10.5 and 10.6 we have elaborated a " b a s i c " model of occupa-
tional stratification (Blau and Duncan , 1967, Ch. 5) to include a somewhat 
broader array of family background factors . Table 10.5 gives est imates of 
the reduced-form equat ion relating five exogenous , predetermined family 
factors to occupational socioeconomic s ta tus . Table 10.6 repor ts esti-
mates of our final equat ion, which includes educat ion as a regressor . We 
do not include first j ob in our model , as this i tem was not comparable be-
tween the 1962 and 1973 surveys (see Fea the rman and Hause r , 1975; the 
educat ion equation in our model is analyzed in Hause r and Fea the rman , 
1976). 

In the reduced-form equation for current occupational s tatus (Table 
10.5) we find the now ra ther familiar pat tern of relationships be tween fam-
ily background and occupational status among white men in the 1962 
E C L F . Both father 's occupat ion and educat ion made posit ive contribu-
tions to occupational s tanding, even if these were small in metr ic te rms . 
Large numbers of siblings, farm origins, and rearing in a b roken family all 
had negative effects. About 2 1 % of the var iance in occupational status 
was explained by these five family factors . Among blacks in 1962, only 
farm origins and paternal education had statistically significant effects on 
occupational s tatus. Overal l , the five family factors accounted for a mere 
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8% of the var iance, but among blacks aged 25 -44 the larger handicap of 
farm origins increases R2 to about . l l . 4 While occupat ional s ta tus was 
more closely linked to family background among white than among black 
men in 1962, there was also greater variability in occupat ional standing 
among white than among black men with the same social background. 
(These two findings are not inconsistent because the total variability in 
occupat ional standing was much greater among white than black men.) 
The standard errors of est imate (standard deviat ions about the regression 
line) of occupational s tatus were about 22 points on the Duncan SEI scale 
for white men at every age, but for black men they varied inversely with 
age from 12.8 points for the cohort aged 55-64 to 15.6 points for the co-
hort aged 25 -34 . T h u s , net of social background, white men had more di-
verse status opportunit ies than blacks , but the variation by age among 
blacks suggested a movement toward the white pat tern . 

By 1973, the articulation of family background and occupat ional status 
had decreased slightly at all ages among whi tes , while it had increased 
among blacks except at ages 35-44 (compare R2 values in 1962 and 1973 
by age within race in Table 10.5). Condit ional inequality of occupat ional 
socioeconomic status (see the s tandard errors of estimate) increased 
within both races , but more for blacks than for whites . Still, the diversity 
of s tatus opportunit ies remained greater among whites than blacks at 
every age in 1973. Because the conditional inequality of occupat ional sta-
tus increased substantially among black men , the changes in R2 be tween 
1962 and 1973 unders ta te the increasing effects of socioeconomic back-
ground on occupat ional s tatus among black men . That i s , 4 ' c l a s s " factors 
are becoming more important in explaining the distribution of occupa-
tional status in the black populat ion. 

Among whites there were small, and in some cases irregular, changes 
in the effects of specific background variables on occupational s ta tus; 
among all men 25 -64 years old the effect of every variable except number 
of siblings declined absolutely be tween 1962 and 1973. With the except ion 
of farm origin, the bearing of each family factor on black occupat ional sta-
tus increased (absolutely) over the decade . Thus , the several regression 
coefficients, as well as var iance componen t s , suggest a convergence be-
tween the races in pat terns of occupat ional stratification. This is mos t 
apparent among men aged 25 -34 in 1973. In that cohor t the effects of 

4 Analysis of remeasurement data from the 1973 OCG survey shows that the depressing 
effects of random measurement error on these regression coefficients are larger among black 
than among white respondents (Bielby et al., 1977). Consequently, our comparisons of black 
and white regression equations for 1962 and for 1973 probably overstate racial differences in 
the occupational achievement process. Obversely, the convergence in achievement pro-
cesses between black and white men may be closer than that reported below. 



TABLE 10.5 

Regression Analysis of Current Occupational Status on Family Background Factors: Men Aged 2 5 - 6 4 in the ECLF, by Color, 
March 1962 and March 1973' 

Predetermined variables 

Population 

Father's 
occupational 

status 
Father's 

education Siblings 
Farm 
origin 

Broken 
family Constant SEE 

Total, 25 -64 
Nonblack 

Black 

25 -34 
Nonblack 

Black 

35 -44 
Nonblack 

Black 

45 -54 
Nonblack 

Black 

55 -64 
Nonblack 

Black 

0.286 
(0.016) 
0.067 

(0.052) 

0.265 
(0.029) 
0.051 

(0.086) 

0.277 
(0.028) 
0.124 

(0.115) 

0.331 
(0.031) 
0.039 

(0.114) 

0.254 
(0.041) 
0.134 

(0.119) 

0.873 
(0.080) 
0.563 

(0.175) 

1.173 
(0.162) 
0.837 

(0.369) 

0.985 
(0.146) 
0.569 

(0.362) 

0.586 
(0.149) 
0.264 

(0.346) 

0.786 
(0.195) 
0.348 

(0.376) 

- 1 . 0 9 7 
(0.105) 

- 0 . 2 2 1 
(0.261) 

- 1 . 3 0 6 
(0.207) 
0.046 

(0.417) 

- 1 . 1 6 7 
(0.195) 

- 0 . 5 0 6 
(0.415) 

- 0 . 9 2 1 
(0.203) 

- 0 . 3 1 3 
(0.462) 

- 1 . 0 0 6 
(0.255) 
0.138 

(0.466) 

1962 

- 5 . 9 4 9 
(0.662) 

- 4 . 9 7 8 
(1.318) 

- 5 . 5 0 2 
(1.388) 

- 6 . 8 2 2 
(2.720) 

- 6 . 4 5 6 
(1.225) 

- 7 . 4 6 4 
(2.522) 

- 5 . 1 1 3 
(1.247) 

- 2 . 7 6 5 
(2.718) 

- 7 . 3 1 6 
(1.559) 

- 1 .024 
(2.915) 

- 3 . 2 4 5 
(0.743) 

- 0 . 5 0 6 
(1.354) 

-4 .011 
(1.466) 

- 0 . 5 5 6 
(2.781) 

- 3 . 3 7 2 
(1.370) 

- 1 . 3 6 7 
(2.667) 

- 1 . 2 2 5 
(1.408) 
0.112 

(2.631) 

- 4 . 4 3 8 
(1.850) 

- 1 . 7 1 7 
(2.911) 

.209 

.080 

.216 

.110 

.224 

.117 

.195 

.033 

.191 

.047 

31.00 

17.06 

28.54 

13.89 

31.79 

20.43 

30.77 

18.31 

32.79 

11.78 

21.75 

14.61 

22.13 

15.64 

21.79 

15.33 

21.18 

13.90 

21.85 

12.75 
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7973 

Total, 25 -64 
Nonblack 0.249 0.866 - 1 . 2 6 6 - 4 . 7 8 9 - 2 . 4 7 2 .181 33.76 22.83 

(0.010) (0.056) (0.077) (0.494) (0.533) 
Black 0.200 1.062 - 0 . 5 1 3 - 5 . 0 0 9 - 1 . 9 4 6 .138 20.87 19.01 

(0.043) (0.160) (0.188) (1.198) (1.148) 

25 -34 
Nonblack 0.232 1.020 - 1 . 4 5 4 - 1 . 6 1 6 -2 .711 .175 29.98 22.68 

(0.018) (0.108) (0.148) (1.043) (1.001) 
Black 0.246 1.180 - 0 . 9 3 0 -3 .861 - 1 . 3 0 3 .167 21.87 19.97 

(0.070) (0.340) (0.344) (2.395) (2.095) 

3 5 - 4 4 
Nonblack 0.232 1.030 - 1 . 3 7 9 -5 .882 - 3 . 0 7 8 .196 35.51 22.83 

(0.020) (0.112) (0.149) (0.988) (1.048) 
Black 0.177 0.918 - 0 . 5 2 6 -4 .764 -2 .621 .099 23.84 20.40 

(0.088) (0.361) (0.389) (2.522) (2.388) 

4 5 - 5 4 
Nonblack 0.260 0.965 - 1 . 1 6 2 -4 .924 - 3 . 1 7 2 .182 34.58 22.87 

(0.021) (0.111) (0.147) (0.918) (1.017) 
Black 0.162 0.732 - 0 . 1 9 7 - 4 . 0 3 4 - 3 . 1 1 3 .081 20.98 18.03 

(0.092) (0.288) (0.367) (2.227) (2.210) 

55 -64 
Nonblack 0.270 0.883 - 1 . 0 5 3 -7 .691 -0 .631 .199 32.26 22.29 

(0.026) (0.130) (0.172) (1.054) (1.236) 
Black 0.092 0.979 - 0 . 1 4 4 - 6 . 3 4 9 0.396 .132 16.95 15.16 

(0.111) (0.332) (0.386) (2.429) (2.409) 

a Approximate standard error in parentheses; SEE = s tandard error or est imate. 
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TABLE 10.6 

Regression Analysis of Current Occupational Status on Family Background Factors and Education: Men Aged 2 5 - 6 4 in the ECLF, 
by Color, March 1962 and March 1973' 

Predetermined variables 

Population 
SEE 

Father's 
occupational 

status 
Father's 

education Siblings 
Farm 
origin 

Broken 
family Education Constant SEE 

Total, 25 -64 
Nonblack 

Black 

2 5 - 3 4 
Nonblack 

Black 

3 5 - 4 4 
Nonblack 

Black 

4 5 - 5 4 
Nonblack 

Black 

55 -64 
Nonblack 

Black 

0.167 
(0.014) 
0.046 

(0.050) 

0.122 
(0.025) 
0.025 

(0.082) 

0.151 
(0.025) 
0.063 

(0.113) 

0.189 
(0.028) 
0.078 

(0.110) 

0.157 
(0.038) 
0.022 

(0.115) 

0.072 
(0.072) 
0.196 

(0.175) 

0.271 
(0.141) 
0.347 

(0.366) 

0.135 
(0.131) 
0.329 

(0.356) 

- 0 .103 
(0.135) 

- 0 .070 
(0.344) 

0.058 
(0.182) 
0.140 

(0.357) 

- 0 . 2 4 2 
(0.095) 

- 0 . 1 1 2 
(0.207) 

- 0 . 3 3 2 
(0.180) 

- 0 . 0 6 6 
(0.396) 

- 0 . 2 5 3 
(0.173) 

- 0 . 3 1 8 
(0.405) 

-0 .181 
(0.182) 

- 0 . 1 0 8 
(0.446) 

- 0 .381 
(0.234) 
0.158 

(0.436) 

1962 

- 3 . 0 0 0 
(0.587) 

- 1 . 4 2 4 
(1.351) 

- 3 . 6 0 6 
(1.179) 

- 3 . 2 1 2 
(2.697) 

- 3 . 3 4 4 
(1.066) 

- 4 .111 

(2.619) 

- 2 . 2 4 7 
(1.109) 
1.421 

(2.853) 

- 5 . 2 8 3 
(1.413) 
2.054 

(2.856) 

0.576 
(0.657) 
0.418 

(1.301) 

- 1 . 7 6 2 
(1.229) 
0.287 

(2.640) 

- 0 . 3 7 9 
(1.191) 

- 0 . 2 8 4 
(2.595) 

1.039 
(1.247) 
0.917 

(2.525) 

- 1 . 405 
(1.632) 

- 0 .677 
(2.739) 

3.597 
(0.587) 
1.272 

(0.175) 

4.435 
(0.165) 
1.830 

(0.405) 

3.978 
(0.154) 
1.153 

(0.330) 

3.494 
(0.160) 
1.271 

(0.358) 

2.998 
(0.191) 
1.418 

(0.390) 

.387 

.160 

.437 

.207 

.420 

.181 

.373 

.123 

.341 

.175 

- 3.47 

6.91 

-16.28 

- 0.72 

- 7.81 

10.41 

- 1.49 

6.51 

7.67 

4.42 

19.14 

13.97 

18.76 

14.81 

18.85 

14.80 

18.70 

13.29 

19.73 

11.93 
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Total, 25 -64 
Nonblack 

Black 

2 5 - 3 4 
Nonblack 

Black 

3 5 - 4 4 
Nonblack 

Black 

4 5 - 5 4 
Nonblack 

Black 

55 -64 
Nonblack 

Black 

(0.153) 
(0.009) 
0.164 

(0.039) 

0.135 
(0.015) 
0.151 

(0.063) 

0.122 

(0.018) 
0.144 

(0.076) 

0.161 
(0.019) 
0.116 
(0.084) 

0.170 
(0.024) 
0.076 

(0.105) 

- 0 . 1 1 2 
(0.051) 
0.293 

(0.151) 

- 0 . 0 5 2 
(0.097) 
0.623 

(0.278) 

0.055 
(0.100) 
0.100 

(0.323) 

0.028 
(0.100) 
0.001 

(0.274) 

0.067 
(0.120) 
0.535 

(0.325) 

- 0 . 2 8 4 
(0.068) 

- 0 . 3 2 2 
(0.170) 

- 0 . 3 1 8 
(0.131) 

- 0 . 6 2 0 
(0.310) 

- 0 . 2 7 7 

(0.131) 
- 0 . 1 4 9 
(0.339) 

- 0 . 3 5 9 
(0.130) 
0.090 

(0.333) 

- 0 . 2 6 1 
(0.156) 

- 0 . 0 6 0 
(0.364) 

1973 

0.848 
(0.467) 

- 0 . 382 
(1.042) 

0.184 
(0.868) 

- 0 .756 
(1.878) 

0.204 

(0.118) 
0.328 

(2.092) 

0.664 
(0.893) 

- 1 . 5 2 7 
(2.005) 

2.109 
(1.105) 
1.367 

(2.275) 

4.258 
(0.062) 
2.666 

(0.156) 

4.897 
(0.124) 
3.827 

(0.372) 

4.300 
(0.900) 
3.487 
(0.322) 

4.183 
(0.119) 
2.406 

(0.282) 

3.601 
(0.140) 
1.506 

(0.299) 

.377 

.297 

.384 

.332 

.412 

.323 

.378 

.252 

.365 

.235 

-10.98 

-3.62 

- 2 2 . 5 3 

- 1 9 . 3 4 

-12.18 

-10.97 

- 9.04 

0.38 

3.34 

5.62 

19.91 

17.18 

19.60 

17.90 

19.52 

17.71 

19.94 

16.29 

19.84 

14.26 

a Approximate standard error in parentheses; SEE = standard error of estimate. 
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- 1 . 3 9 9 
(0.433) 

- 0 . 2 8 6 

(1.118) 

- 1 . 5 6 6 
(0.901) 
0.213 

(2.182) 

- 2 . 8 7 7 

(0.849) 
- 0 . 0 8 9 
(2.234) 

- 0 . 9 0 3 
(0.808) 

- 0 . 2 9 4 
(2.060) 

- 3 . 8 3 2 
(0.951) 

- 3 . 7 7 4 
(2.342) 
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father 's occupat ional status and educational a t ta inment were virtually 
identical for white and black men, and only the racial differences in the 
effects of number of siblings and farm origin were as large as one s tandard 
error of the black regression coefficient. Again, these similarities in re-
gression slopes do not imply equality of occupational s tatus levels be-
tween blacks and whi tes , but they do indicate growing similarity in the 
process of occupational achievement . Even outside the group aged 25-34 
the regression coefficients for black men are more comparable to the 
white values than in 1962. One other no tewor thy change is the declining 
influence of farm background for both whites and blacks in the two youn-
gest cohor ts . 

In Table 10.6 educat ional a t ta inment of the respondent is added to the 
occupational status equat ion. Readers familiar with the 1962 O C G find-
ings will r emember that educat ion was a major factor in the basic model of 
socioeconomic achievement (Blau and Duncan , 1967, Ch. 5). F o r vir-
tually all cohorts in both races , the addition of educat ion to the set of fam-
ily background regressors nearly doubled the explained var iance in occu-
pational s ta tus . About 39% of that var iance for whites and 16% for blacks 
was explained by family factors and schooling. 

Of course , the introduct ion of education into the model of stratification 
altered the reduced-form coefficients for family effects on achievement in 
1962. In brief, the effect of each family factor was reduced, signaling the 
impor tance of schooling as an intervening mechanism (as well as a direct 
causal agent) of s tatus transmission (Alwin and Hauser , 1975). That is, 
family socioeconomic resources and related factors were conver ted into 
occupational status by means of differential educational a t ta inment of off-
spring. An illustration of this role of educat ion is the reduct ion by about 
50% of the handicap of farm origin for whites when educat ion is entered 
into the equation (compare 1962 panels by age and race in Tables 10.5 and 
10.6). Larger reduct ions occurred for older white men. Among blacks 
most (70%) of the negative effect of farm origin was associated with the 
lower educational a t ta inments of black fa rmers ' sons in 1962. Excepting 
the persis tent influence of father 's occupat ional status and farm origin, 
virtually all of the effects of socioeconomic origins on occupational status 
were explained by differential schooling in 1962. These same explanatory 
relationships reappear in the 1973 data . Schooling mediates much of the 
influence of socioeconomic background on occupational s tatus among 
men of both races throughout the economically active years (compare 
1973 panels by age and race in Tables 10.5 and 10.6). 

Perhaps the most important intercohort change in the occupational 
achievement process is the increasing effect of educational a t ta inment . 
F o r white men aged 2 5 - 6 4 in the 1962 E C L F , each additional year of 
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schooling was worth 3.6 points of occupat ional status on the Duncan 
scale; for black men , each additional year was worth only one-third as 
much , 1.3 points . Similar racial differentials in occupat ional effects of 
schooling occurred at every age in 1962. By 1973, the effect of an addi-
tional year of schooling on the occupational s ta tuses of whites aged 25-64 
in the E C L F had increased 18% (to 4.3 points) ; among blacks it had more 
than doubled (to 2.7 points) . In relative t e rms , the re turn to schooling in-
creased for blacks to 6 3 % of its value for whi tes . The effect of schooling 
on occupational standing increased be tween successive cohor ts among 
black and white men at every age. Among white men, but not among 
b lacks , the greater re turns to schooling appear primarily to reflect cohort 
replacement . That i s , re turns to schooling do not appear to have changed 
within cohorts over the decade; the effect of years of schooling is about 
the same for the cohor ts aged 35-64 in 1973 as for the respect ive cohorts 
aged 25-54 in 1962. On the other hand , among black men the effect of 
years of schooling was roughly twice as large at ages 35 -44 and 4 5 - 5 4 in 
1973 as it was at ages 25 -34 and 3 5 - 4 4 , respect ively, in 1962. Thus , 
among black men career mobility as well as cohort replacement appear to 
be factors in the increasing effect of schooling on occupat ional s ta tus . 

As a consequence of these changes, younger blacks and whites experi-
enced much more similar occupational re turns to each year of schooling 
in 1973 than in 1962. In fact, for young worke r s , especially those aged 2 5 -
34, the stratification process was far less differentiated by race than a dec-
ade earlier. Apar t from the remaining difference in the educat ion coeffi-
cient (about 1 point on the SEI scale per year of schooling), the net effects 
of family factors are ra ther similar, if not in absolute size, at least in that 
they are uniformly small and not significantly different from one another 
(compare the racial differences with the s tandard errors of the coefficients 
among blacks) . At least at these younger ages , there is evidence of con-
vergence in the allocative mechanisms, though not of complete equality of 
occupat ional opportuni ty . 

As returns to schooling have increased, so has the propor t ion of ex-
plained variance in occupational status at tr ibutable to educat ion net of 
family background. About 38% of the var iance in white occupat ional sta-
tus and 30% of that in black at tainment was explained in 1973. No te that 
R2 decreased trivially over the decade for whites (R2 = .387 versus .377) 
and increased substantially for blacks (R2 = .160 versus .297). Of the ex-
plained var iance, 52% and 54% are assignable to the effect of schooling 
net of social background for whites and b lacks , respectively. (The figure 
for both races in 1962 was 48%.) 

Despi te the increased effects of schooling, the conditional inequality in 
occupational status increased between 1962 and 1973. That is , the varia-
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tion in occupational s tatus net of family background and schooling in-
creased among black as well as white men and at every age (compare 
s tandard errors of es t imate between years in Table 10.6). While critics of 
educational credential ism argue that rel iance on schooling as a criterion 
for employment creates a needless and rigid link between schooling and 
j o b s , the data show that variations in occupat ional standing have in-
creased along with the effects of schooling. 

The possible convergence of blacks and whites in processes of stratifi-
cation appears to result from two opposi te t rends . Firs t , among whites 
there has been a modes t weakening of stratification—the linking of status 
in one generation to that in the next . This has occurred without reducing 
occupational inequality and in conjunction with a greater role of educa-
tion (relative to family background) in the generat ion of socioeconomic 
differences. Mechanisms which allocate whites in the occupational hierar-
chy became more egalitarian and meri tocrat ic and less determinist ic by 
the early 1970s than they had been in the early 1960s. 

F o r blacks , there has been a second, more noticeable, and perhaps 
more socially significant change. The capaci ty of both families and 
schools to provide resources which black men can convert into occupa-
tional achievements has grown. The tighter articulation be tween family 
background and achievement has fashioned a pat tern of intergenerational 
stratification for younger blacks which resembles that among younger 
white men. It is ironic that parity be tween black and white men in the 
achievement process may occur as a consequence of greater socioeco-
nomic ascription within the black populat ion. At the same t ime, the effect 
of educat ion on occupat ional status has increased absolutely and relative 
to that of the family since 1962, and there is growing inequality in the sta-
tuses of black men of similar social origins and schooling. T h u s , as inter-
generational stratification has increased for b lacks , the process has also 
become more meri tocrat ic , for educational credentials meant more to a 
black man in 1973 than in 1962. 

Sources of Change in Socioeconomic Status 

F o r both black and white men the average socioeconomic status of oc-
cupat ions rose be tween 1962 and 1973. T o what can we at tr ibute this pat-
tern of change? In part icular , can intercohort shifts in status be explained 
by changes in family factors and educat ional a t ta inment? In seeking an-
swers to these quest ions we have s tandardized our data on the 1973 re-
gression equations for each race separately. (For an al ternative standard-
ization see Hause r and Fea the rman , 1974b.) F o r example , among blacks 
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aged 2 5 - 3 4 , the intercohort shift in mean socioeconomic status was 10.8 
SEI points (Table 10.2). To decompose this difference, we insert the 
means of the family background variables for 25- to 34-year-old black men 
in 1962 into the reduced-form regression for blacks aged 25 -34 in 1973 
(from Table 10.5). The est imated socioeconomic score is 0.78 points 
lower than the observed mean in 1973, indicating that about 7% of the in-
tercohor t change is associated with shifts in family factors for this age be-
tween 1962 and 1973 (see Table 10.7). We then insert the 1962 means of 
the family factors and educational a t ta inment into the full 1973 regression 

TABLE 10.7 

Components of Intercohort Change in Occupational Socioeconomic Status: 
Men Aged 2 5 - 6 4 in the Experienced Civilian Labor Force, by Color, March 1962 
and March 1973° 

Age and component Black Nonblack 

Total, 2 5 - 6 4 
Family factors 6 1.06 (13) 1.86 (56) 

Education 4.68 (59) 3.07 (92) 

Residual 2.25 (28) - 1 . 6 0 ( - 4 8 ) 

Intercohort change 7.99 (100) 3.33 (100) 

25 -34 

Family factors 0.78 (7) 2.78 (117) 

Education 7.12 (66) 2.01 (85) 

Residual 2.90 (27) - 2 . 4 2 ( - 1 0 2 ) 

Intercohort change 10.80 (100) 2.37 (100) 

3 5 - 4 4 
Family factors 1.32 (16) 1.75 (45) 
Education 6.48 (77) 4.23 (108) 
Residual 0.62 (7) - 2 . 0 5 ( - 5 2 ) 

Intercohort change 8.42 (100) 3.93 (100) 

4 5 - 5 4 
Family factors 0.15 (2) 1.58 (31) 
Education 3.74 (60) 3.93 (78) 
Residual 2.35 (38) - 0 . 4 9 ( - 1 0 ) 

Intercohort change 6.24 (100) 5.02 (100) 

55 -64 
Family factors 0.88 (23) 0.92 (53) 
Education 2.85 (75) 3.96 (228) 
Residual 0.05 (1) - 3 . 14 ( - 1 8 0 ) 

Intercohort change 3.78 (100) 1.74 (100) 

a Numbers in parentheses are percentages. 
b Includes paternal (head's) occupational status and education, number of siblings, 

farm origins, and broken family. 
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equation (from Table 10.6) for blacks aged 2 5 - 3 4 . The est imated socio-
economic score is an additional 7.12 points below the observed 1973 
mean; thus , shifts in educational a t ta inment over the decade , net of family 
factors , account for some 66% of the in tercohort change in occupat ional 
achievement among black men aged 2 5 - 3 4 . The remaining 27%, or 2.90 
points on the Duncan scale , represents change in occupational opportuni-
ties be tween 1962 and 1973. Of course , these components of change may 
vary if other variables are added to the regression model or if a different 
regression equat ion, for example the 1962 one , is taken as the s tandard. 
F o r this reason our calculation might be t ter be regarded as a mental ex-
per iment than as a statistical est imate in the usual sense. We have carried 
out this indirect regression standardization for each age group in the white 
and black samples. 

F o r blacks , shifts in family background account for only a small por-
tion of total intercohort changes in occupat ional s t a tus—about 13% for 
men aged 25-64 (see Table 10.7). A larger percentage of change comes 
from rising levels of school ing—between 60 and 75%—and there is less 
age variation in this percentage than for the family background compo-
nents taken as a block. Except at ages 4 5 - 5 4 , roughly three-quar ters of 
the rise in occupational status of black men results from increased levels 
of schooling and small net improvements in family background circum-
stances . The remaining quar ter represents change in the occupat ional op-
portunit ies of black men with given socioeconomic origins and levels of 
schooling. 5 Composit ional shifts in family factors and educat ion come 
closest to explaining intercohort change in occupational status at ages 3 5 -
44 and 55-64 . 

For whites , the composit ional changes in family factors and education 
are more than enough to account for the small intercohort rises in average 
occupational s ta tus . This fact is apparent from the negative signs of the 
residual components in Table 10.7. Fo r example , among men aged 2 5 - 6 4 , 
intercohort increases in average schooling account for nearly all (92%) of 
the total intercohort gain in occupational s ta tus . Coupled with rising so-
cioeconomic levels of pa ren t s , this change could account for an upward 
status shift 148% as large as the observed intercohort shift. Thus , like 
b lacks , whites have experienced changes in occupational opportunit ies 
which reflect more than composit ional shifts in background and educa-
tion. However , the net change for whites is a decline in mean occupa-

5 Since effects of family background and schooling on occupational status increased 
among black men between 1962 and 1973, choice of 1973 regressions as the standard yields 
smaller residual components of change in status opportunities than would standardizations 
based on the 1962 regressions. Compare Hauser and Featherman (1974b, Table 2). 
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tional socioeconomic s ta tus . That is , white men of all ages in 1973 could 
expect to hold lower average socioeconomic statuses at each level of 
schooling and social background than their counterpar ts in 1962 (compare 
H a u s e r and Fea the rman , 1974b). Unlike whi tes , blacks in 1973 did not 
have to acquire more educat ion jus t to stay at the same occupational 
levels as same-aged men in 1962. Obverse ly , the schooling of whi te , but 
not of black, occupat ional incumbents was upgraded at each age be tween 
1962 and 1973. W e shall comment later on the significance of these differ-
entials , especially since these shifts in occupat ional opportunit ies are cou-
pled with intercohort increases in the occupat ional re turns to each year of 
additional schooling for both whites and b lacks . 

Composit ional differences in family background and schooling account 
for most of the racial differentials in mean occupational s tatus in both 
1962 and 1973, as shown in Table 10.8. H e r e we standardize on the age-
specific regression equat ions for whites from Tables 10.5 and 10.6 for 
each year , inserting the black age-specific means into the white equat ions . 
The logic of these interracial comparisons is the same as in the decompo-
sitions of intercohort changes within races . As in previous use of this pro-
cedure (Duncan, 1968a, 1968c; Hause r and Fea the rman , 1974b), we inter-
pre t residual racial differences as conservat ive est imates of racial 
discrimination in the labor marke t . 6 Obviously , "d i sc r imina t ion" mea-
sured in this way may be confounded with effects of omit ted variables , 
such as differences be tween the races in cul ture or ability (to the extent 
that they are not represented by family background and educat ional at-
ta inment) . 

Racial differences in family background accounted for about an 8-point 
occupational status differential be tween black men in 1973 as in 1962 (see 
Table 10.8). At no age in either year was this component of the racial gap 
larger than 9.5 SEI points or smaller than 7.0 SEI points . Differences in 
years of schooling accounted for smaller s ta tus differentials be tween the 
races in 1973 than in 1962. This is not a trivial finding, for the nar rowed 
racial gap in schooling is partly compensa ted for in these calculations by 
the increased status re turns to schooling in 1973 relative to 1962. The size 
of the racial gap in occupational status at tr ibutable to schooling varied 
directly with age in 1962. This age pat tern was even stronger in 1973 be-
cause the effect of schooling on the occupat ional status gap declined most 

6 Use of regression equations for white men as the standard is conservative because the 
generally steeper slopes in white than in black equations lead to smaller estimates of racial 
"discrimination" than would standardization on the equations for blacks. Also, use of the 
white equations as the standard is more nearly correct, for response error leads to larger 
downward biases in regression coefficients estimated for black than for white men (Bielby et 
al, 1977). 
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TABLE 10.8 

Components of Racial Socioeconomic Differences: Men Aged 2 5 - 6 4 in the 
Experienced Civilian Labor Force, by Age, March 1962 and March 1973 ' 

Age and component 1962 1973 

Total, 25 -64 
Family factors 6 8.04 (37) 8.37 (50) 
Education 7.90 (37) 2.55 (15) 

Residual 5.54 (26) 5.90 (35) 
Racial difference 21.48 (100) 16.82 (100) 

25 -34 
Family factors 8.44 (38) 9.53 (70) 
Education 5.06 (23) - 1 . 0 4 ( - 8 ) 
Residual 8.57 (39) 5.15 (38) 

Racial difference 22.07 (100) 13.64 (100) 

35 -44 
Family factors 8.70 (41) 8.39 (50) 
Education 6.85 (32) 4.39 (26) 
Residual 5.87 (27) 4.15 (24) 

Racial difference 21.42 (100) 16.93 (100) 

4 5 - 5 4 
Family factors 7.03 (34) 8.72 (44) 
Education 6.58 (31) 5.88 (30) 
Residual 7.31 (35) 5.10 (26) 

Racial difference 20.92 (100) 19.70 (100) 

55 -64 
Family factors 8.14 (37) 8.55 (43) 
Education 7.74 (35) 6.90 (35) 

Residual 6.07 (28) 4.46 (22) 

Racial difference 21.95 (100) 19.91 (100) 

a Numbers in parentheses are percentages. 
6 Includes paternal (head's) occupational status and education, number of sibl ings, 

farm origins, and broken family. 

at the younger ages . Residual or discriminatory differentials in status be-
tween the races also declined inversely with age. Taken together , these 
two changes p roduced a direct variation of the total racial gap with age 
which was absent in 1962. These changes are obscured when the compo-
nents are obtained for men throughout the working ages, for in the aggre-
gate the effect of schooling differences on the racial gap has decl ined, but 
not the effects of discrimination and family background. These changes in 
the size of specific componen t s of racial differences in occupat ional status 
have increased the relat ive importance of family background as a factor in 
the racial gap. In the aggregate, family background explained 37% of the 
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racial gap in 1962 and 50% in 1973. Similar shifts occurred at ages 3 5 - 6 4 , 
and the change was even more marked at ages 2 5 - 3 4 . 

Las t , what port ion of the declining racial gap in occupat ional status 
(seen most clearly among men in their early work careers) is associated 
with changing differentials in family socioeconomic s ta tuses and school-
ing? What port ion represents " t r u e " change in the occupat ional posit ions 
accessible to black and white men? Table 10.9 shows our analyses of 
these quest ions . W e have used the age-specific regressions for whites in 
1973 as the s tandard. In to these equations we have inserted the changes in 
the mean racial differences over the decade , following our earlier pat tern . 
T o interpret Table 10.9, we observe that the racial gap in occupat ional sta-

TABLE 10.9 

Components of Change in Racial Differences in Occupational Status: Men Aged 
2 5 - 6 4 in the Experienced Civilian Labor Force, March 1962 and March 1973 

Age and component SEI points 

Total, 2 5 - 6 4 

Family factors 0 0 9 5 

Education - 3 . 3 2 

Residual - 2 . 2 9 

Net change ~ 4 - 6 6 

25 -34 

Family factors 2 3 1 

Education - 5 . 1 5 
Residual - 5 . 5 9 

Net change - 8 . 4 3 

3 5 - 4 4 
Family factors 0.15 

Education - 5 . 3 9 

Residual 0 7 5 

Net change ~ 4 - 4 9 

4 5 - 5 4 
Family factors 1 - 0 8 

Education - 1 . 4 6 
Residual ~ 0 - 8 4 

Net change - 1 . 2 2 

55 -64 

Family factors 0 4 6 

Education - 2 . 7 9 
Residual 0 - 2 9 

Net change ~ 2 0 4 

a Includes paternal (head's) occupational status and education, number of sibl ings, 
farm origins, and broken family. 
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tus for ages 25-64 nar rowed by 4.66 points be tween 1962 and 1973. We 
est imate that the gap would have increased by about 1 unit on the SEI 
scale (0.95) if one took into account only the changes in racial differentials 
in family factors; bu t net of those changes , we note a decline of 3.32 
points in the gap owing to shifts in schooling differentials. The difference 
be tween these net amounts and the observed total change of - 4 . 6 6 SEI 
points is - 2 . 2 9 , or the decline in the gap at tr ibutable to changes in the 
differential occupational opportunit ies of black and white men. This ag-
gregate decomposi t ion is a bit misleading, for with the except ion of men 
aged 2 5 - 3 4 , change in the educational differences be tween the races is 
sufficient to account for the narrowing socioeconomic gap be tween black 
and white occupat ions . Among men aged 3 5 - 4 4 , for example , a decline of 
5.39 points is expected as a result of changing differentials in schooling, 
and this is larger than the observed decline of 4.49 SEI points . If changes 
in the educational differentials be tween the races serve to reduce occupa-
tional status differentials, the changing racial differences in family back-
ground serve to limit such improvements in the social standing of blacks. 
At every age the relative gains of whites in family contexts favorable to 
socioeconomic advancement partly offset the declines in racial occupa-
tional differences which s tem from educat ion. 

For the youngest workers (aged 25 -34) , the shift toward greater educa-
tional equality also accounts for a large par t of the declining occupational 
difference (5.15 SEI points) , but it is smaller than the very large net de-
cline in the occupational gap (8.43 points) at these ages. Only among the 
youngest workers did a decline in labor market discrimination appear to 
account for a substantial component (5.59 SEI points) of the reduct ion in 
b l a c k -wh i t e occupational status differentials. Interestingly, this is also 
the age at which the p rocess of occupational stratification has shown the 
clearest signs of convergence be tween the races . Thus , changes both in 
levels of occupational standing and in p rocesses of socioeconomic stratifi-
cation have been most evident among young workers . 

Summary, Interpretations, and Speculations 

In the decade be tween 1962 and 1973 both white and black males in the 
experienced civilian labor force enjoyed a general rise in the socioeco-
nomic status of their occupat ions . Among whi tes , the gains were concen-
trated in the middle years of the work career ; blacks in the early career 
experienced the largest improvements in average s ta tus . Relative to 
whi tes , black workers in 1973 had gained ground, closing the socioeco-
nomic status gap by about 22%, with greater equality of a t ta inments 
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among men aged 2 5 - 3 4 . Still, occupational s ta tuses of blacks in 1973 fell 
be low the average a t ta inments of whites at every age in 1962. 

Through the succession of cohor ts , the socioeconomic c i rcumstances 
of black and white families of origin improved , as did levels of schooling, 
and this created more favorable envi ronments for the social promot ion of 
cohor ts in the later per iod. These more favorable condit ions for achieve-
ment do not account fully for intercohort shifts in occupat ional s tatus for 
either r ace , indicating that occupational opportunit ies were changing. 

Change in the process of stratification has followed different pat terns 
for blacks than for whi tes . Having been reared in farm families represents 
less of an occupational handicap for both races in 1973 than in 1962, and 
the socioeconomic status returns to educat ional achievement for men of 
equivalent social backgrounds are greater in the 1970s than in the last dec-
ade . The increased occupational value of each additional year of school-
ing is more noticeable among blacks than whites and more evident among 
younger than older workers . Taken as a block, family factors play a some-
what less substantial role in the occupational a t ta inments of whites than in 
1962, and the relative impor tance of educat ion (vis-a-vis the family) has 
increased. Howeve r , the occupational s ta tuses of whites in 1973 vary 
more within levels of socioeconomic background and schooling than in 
1962. T h u s , the process of occupat ional stratification has become more 
meri tocrat ic and perhaps more random (with respect to the family and 
schooling) for whi tes . Schooling remains the single most impor tant ele-
ment of status allocation, and indeed the value of each additional year of 
educat ion has increased for whites. At the same t ime, whites are unable to 
conver t their educat ional at tainments into occupational s ta tuses at the 
same level as did men of equivalent schooling in 1962. Therefore , down-
ward shifts in education-specific occupational at tainments have occurred 
since 1962, even as the socioeconomic differentials be tween educational 
levels have risen. 

If the process of stratification has become somewhat more r andom for 
whites over the decade , it has grown more determinist ic for black men in 
the E C L F , as both socioeconomic background and, especially, schooling 
are more tightly linked to occupational s t a tuses . 7 Families and schools ap-
parent ly have begun to function in the socioeconomic life cycles of blacks 
as they did for whites in earlier years . The greatest racial similarities in 
status allocation appear among workers in the early careers , the same 
group for whom the racial gap in occupat ional socioeconomic status has 

7 Within these categories of family and schooling, however, occupational achievement 
was less determinate in 1973 than in 1962, even as in both years achievement was more de-
terminate for blacks than whites. 
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shrunk the most since 1962. Over the decade , increases in the value of 
each additional year of education have been large for b lacks—near ly 
50%. These substantial gains have not eliminated the racial difference in 
re turns to schooling, but neither have blacks experienced the downward 
shift in education-specific occupational s ta tus which has occurred among 
whi tes . 

The racial gap in mean socioeconomic status has declined, and similar-
ities in the process of s tatus allocation for young men of both races are 
greater , but blacks still experience occupat ional discrimination. There has 
been little change since 1962 in the percentage of the racial gap which we 
have designated as discrimination. Changes in educational differentials 
account for a significant port ion of the declining gap at all ages . But it is 
among workers in their early careers that such composit ional sources are 
least able to account for the narrowing (notable at ages 25-34) of the mean 
socioeconomic levels of the races . Among these young worke r s , changes 
in differential occupat ional opportuni t ies , together with the near disap-
pearance of racial differences in educat ion, combine to reduce the occu-
pational status differentials be tween whites and blacks . 

What do these various t rends and changes signify for racial or ethnic 
relations in the Uni ted States? Unfortunately , there is no simple answer . 
Even with respect to the limited issue of the "s t ruc tura l in tegra t ion" 
(Hechter , 1971) of blacks into the economy, the data are equivocal . On 
the one hand, the p rocess of stratification appears to be moving toward a 
racially homogeneous pa t te rn , as younger workers seem to be experienc-
ing quite similar allocation from socioeconomic origins to schooling and 
then into the occupational hierarchy. Differentials in process and level of 
occupational a t ta inment persis t , even among the young, but gaps have de-
clined and inequality of opportuni ty has diminished. Black families seem 
increasingly able to transfer their socioeconomic status to sons . Put an-
other way , economic classes are more visible among the black populat ion 
now than they were a decade ago. In addit ion, young black men have 
achieved near equality of schooling with whi tes , and relative to conditions 
for blacks over a decade ago, increments to regular or formal education 
provide bet ter jobs at each level of schooling and for each additional year 
completed. 

On the other hand , differentials in re turns to education and family re-
sources remain, as do gaps in average occupational s ta tus , especially 
among older men. Discrimination in the labor market , al though perhaps 
smaller in absolute size, is not significantly less as a proport ion of the total 
gap in occupational s tatus than it was a decade ago. In addit ion, a more 
favorable socioeconomic position relative to whites has not led automati-
cally to less discrimination against blacks in other components of the 
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quality and style of life, as exemplified by the pers is tence of segregated 
housing. And, even though young blacks in the civilian labor force have 
gained ground on their white contemporar ies , the likelihood of a young 
black being in the labor force was less in 1973 than in 1962. In sum, the 
evidence for a consis tent t rend in structural integration of the races is 
mixed. It confounds the always problemat ic associations among cultural , 
s t ructural , and political integration (Hechter , 1971) and makes predict ions 
about change in racial relations impossible. 

Surely racial stratification and inequality persist , even in these "post - in-
dus t r i a l " Uni ted Sta tes . Even so , t rends in stratification of the races re-
veal evidence for increased economic rationality which places constraints 
on the effective ability of the white majority to control the socioeconomic 
well-being of the black minority or to institutionalize the existing stratifi-
cation system. Proponents of the thesis of industrialism (see Tre iman, 
1970 for an overv iew)—the view that social change in the Uni ted States 
occurs primarily through industrial t ransformation and evolut ion—might 
be hear tened by the diminished role of family factors as educat ion be-
comes more effective in allocating men to occupational posi t ions in the 
socioeconomic hierarchy. In that sense , stratification has grown more uni-
versalist ic. The process is more rational in that , for example , it responds 
to larger cohorts of highly educated whites by raising the educat ional pre-
requisi tes for each occupat ion (see Smelser and Lipset , 1966; Thurow and 
L u c a s , 1972). Educat ional upgrading of the occupational h ierarchy in the 
last decade is consis tent both with the view that credential ism is rampant 
(for example , Berg, 1970) and with the content ion that economic change 
since 1962 has increased the premium for higher product iv i ty . 8 This pre-

8 Competing explanations of these trends in terms of productivity versus credentialism 
effects are difficult if not impossible to adjudge. We do note that for whites the predictive 
power (in R2) of the family-plus-education equation is less for 1973 than for 1962. In addi-
tion, occupational inequality within categories of family and education has hardly changed 
for whites. Had credentialism grown as a tendency over the period, we might have expected 
(1) between-education variation to increase (it did) and (2) within-education variation to de-
crease (it did not). Were productivity relationships at work, we might have expected both 
within- and between-variation to rise, as both education and other skill-related characteristics 
(not indexed by formal schooling) have become more closely associated with occupational 
differences. The same line of argument leads to an expectation that on-the-job training and 
other skills have become more central in earnings differentials within jobs. We report on 
these analyses elsewhere (Featherman and Hauser, 1978, Chs. 5 and 6); here we merely note 
that male earnings were less determined by family, schooling, and occupational level in 1973 
than in 1962 (controlling also for weeks worked), even as the (constant) dollar returns to each 
year of schooling have increased in the period. While somewhat equivocal in meaning, these 
data are not inconsistent with the view that productivity relationships, not credentialism, 
were the major force behind the rising returns to schooling between 1962 and 1973. 
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mium takes the form of greater occupat ional and earnings differences 
among persons at each educat ional level than a decade earlier a s , for ex-
ample , those with higher education are recrui ted into growth industr ies , 
especially in the tert iary sector (see Bell, 1973, Ch. 3). 

Blacks have shared in these putat ive transformations of the economy 
and in the process of socioeconomic stratification. Because educational 
achievements of blacks became more impor tant in status allocation over 
the decade , proport ionately less of the var iance we can explain in occupa-
tional at tainment in 1973 reflects ascr ibed (family) factors. Increasing 
mean levels of schooling have not raised the educational prerequisi tes for 
occupat ions for blacks as they have for whi tes : black men at each educa-
tional level were able to obtain higher-status jobs in 1973 than they could 
in 1962. At the same t ime, each increment of schooling brought greater 
re turns than a decade ago. Blacks have become more internally differen-
tiated by occupat ion, creating more distinctive economic strata within the 
race , with education serving as an effective mechanism allocating persons 
to j obs . The converging educational achievements of the races have pro-
vided a major impetus to the decline in occupat ional inequality be tween 
black and white men , and at the younger ages declining labor market dis-
crimination has also nar rowed the racial gap in occupational s ta tus . 

In all of these contemporary shifts and changes in socioeconomic strat-
ification we find little support for applying to ethnic relations in modern 
Amer ica a theory which casts the differential achievements of majority 
and minority groups in terms of " c o r e " and " p e r i p h e r a l " classes or one 
which emphasizes racist tendencies , whether de ju re or de facto, to the 
neglect of other tendencies in the allocation of s tatuses (cf. Hech te r , 1971, 
p . 42). Indeed, such theories are frequently designed to account for the 
stability of posit ions of super- and subordinat ion rather than for change in 
the process of stratification. Our analysis of change in racial stratification 
shows that whites in 1973 faced less favorable c i rcumstances than in 1962, 
especially as they a t tempted to convert their schooling into jobs and occu-
pational s ta tuses . In that respect , the relative improvement of the occupa-
tional standing of blacks has occurred at the expense of whi tes . 

Whatever the source of ascendancy of whites over b lacks , whatever 
the basis of current inequities in economic power , whites have not been 
able to monopolize the advantages of socioeconomic change since 1962. 
Stratification of the black population be tween generations is beginning to 
follow a pat tern of relationships which tends to characterize majority pop-
ulations in many industrialized nations (see Fea therman et al., 1975 for a 
t rea tment of some of these commonali t ies) . Meanwhile , white families 
have not effectively insulated their offspring from the occupat ional conse-
quences of a burgeoning supply of highly educated workers . As parents of 
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higher socioeconomic means become less able to guarantee the educa-
tional at ta inments of their offspring (Hauser and Fea the rman , 1976) and 
as family factors grow less powerful in the occupational allocation of 
whi tes , the efficacy of both race and class as sources of s ta tus inequality 
declines. 
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Statistical Histories of 
the Life Cycle of Birth Cohorts: 
The Transition from Schoolboy 
to Adult Male 1 

HALUMAN H. WINSBOROUGH 

Two closely related ideas are impor tant in unders tanding the dynamics 
of social and demographic change in modern societ ies . They are the idea 
of a life cycle and the idea of a cohor t or " g e n e r a t i o n . " This chapter is an 
initial repor t on a research project whose aim is to const ruct statistical 
histories of the life cycle of annual birth cohorts in the Uni ted States from 
around 1900 to the present . The aim of the project is to p roduce as coher-
ent a descript ion of how members of each cohort have lived out their lives 
as can be generated at present from publicly available data sources . 

This chapter will present the conceptual background of the project and 
some examples of the findings to da te . The project as a whole will d raw 
data from the decennial censuses , Vital Statistics Repor t s , the Nat ional 

1 Aspects of this research were supported by the National Science Foundation 
(SOC75-20409), the Population Research Center grant (5PO1-HD05876) awarded to the 
Center for Demography and Ecology at the University of Wisconsin by the Center for 
Population Research of the National Institute for Child Health and Human Development 
and by a grant from the Research Committee of the Graduate School, The University of 
Wisconsin-Madison. Some of the data used in this paper derive from the Occupational 
Changes in a Generation II Survey which was supported under a grant from the Division 
of Social Systems and Human Resources, RANN-NSF (GI-31604X). 
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Longitudinal Survey of Labor Marke t Exper ience ( N L S ) , the various na-
tional fertility su rveys , and the Current Populat ion Surveys (CPS) and 
their supplements . Of part icular impor tance are the two Occupat ional 
Changes in a Generat ion supplements to the C P S . Data from the latter 
supplement will predominate in the examples of results to date . 

In the project as a whole , six aspects of the life cycle of cohorts will be 
investigated. They are: 

1. The background of the cohor t 
2. The family, chi ldhood, and educat ion of the cohor t 
3 . The process of getting star ted in adult life 
4. Career and family building 
5. The end of childraising and the later career 
6. The terminal years—ret i rement , widowhood, morbidity, and mor-

tality 

The preliminary findings presen ted in this chapter will focus on the transi-
tion from the second to the third of these stages as it opera tes for males . It 
is this transit ion that moves male cohort members from the status of 
schoolboy to that of fully adult member of our society. The findings pre-
sented will show how the joint action of several secular t rends has 
operated to markedly change the length of time it takes a cohort to move 
through the series of steps that const i tute this t ransi t ion. 

The chapter will proceed as follows: Firs t , it will discuss the idea of a 
life cycle , the idea of a cohor t , and the relationship be tween them. Then , 
it will p resen t an argument about why a descriptive s tudy of the life cycles 
of cohorts seems appropr ia te at this t ime. Finally, it will present data on 
the transition from schoolboy to adult male in the hope that findings from 
this investigation are concre te evidence of the utility of the approach. 

Conceptual Background 

THE IDEA OF A LIFE CYCLE 

The notion that individuals in a given society live out their lives accord-
ing to a part ly biologically and part ly socially determined pat tern is an old 
one in Western thought . 2 It is also an old idea that societies differ in the 
way an individual 's progress through his appointed years is organized. In 
a stable society this organizational pat tern is thought to be an important 

2 The Sphinx's riddle answered by Oedipus is, perhaps, the oldest available expression 
of the idea. 
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aspect of cul ture that may interact with other a s p e c t s . 3 As societies 
change there may develop a lack of fit be tween the organization of the life 
cycle and other aspects of cul ture . In the course of his discussion of the 
idea of a " typ ica l b iography , " Redfield discusses the impact of this kind 
of disjuncture on individuals as follows: 

The more important characteristics of the human career in societies that have 
changed rapidly and are continuing to change is that the career of any one kind of per-
son, man or woman, factory worker or business man, becomes within itself inconsistent 
and inconclusive. The purposes that are created in early life as to material success are 
not always the purposes that the individual finds he can realize; or the ideals and pur-
poses of mutual help and sacrifice for the community are not the ideals and purposes 
which he may be called upon to realize in his working life. The ends of life become 
obscure. Educated women find themselves doing many things which are immediately 
necessary but that do not seem to be directed toward significant ends. People develop 
wants whose satisfaction brings no satisfaction. Such characteristics of the human ca-
reer in the more modern societies demand a view of the community that is more than its 
conception as social structure; the biographic dimension is a form of description and 
investigation which exposes these characteristics to our notice and that calls upon us to 
devise ways more precisely to define and to explain them [Redfield, 1955, p. 63]. 

In modern society, of course , many aspects of social s t ructure , as well 
as individual expecta t ions , wan t s , and needs , depend on the orderliness 
of the life cycle . Special institutions exist to " p r o c e s s " people through 
various life cycle stages. As life cycle pat terns are dis turbed by t ime-spe-
cific events such as wars or depress ions , and as pa t te rns undergo modifi-
cation over t ime, clear institutional and even societal difficulties may be 
exper ienced. The current uncer ta inty about future college enrollment is 
perhaps an example that will strike home to readers of this chapter . 

Knowledge of relatively stable components of the life cycle in modern 
society has been a necessary basis for important models of social p roc-
esses as well as for the orderly operat ion of the social sys tem. The B l a u -
Duncan model of social mobility depends on the fact that , by and large, 
people in modern society comple te their educat ion prior to their major in-
volvement in the labor force (Blau and Duncan , 1967). Models of fertility 
behavior frequently depend on the fact that most peop le marry prior to 
having children (Coale and Trussel l , 1974). Clearly, there exist societies 
or parts of societies in which these assumptions about the life cycle do not 
obtain. Analysis of Latin Amer ican fertility is complicated by a "disor-
de r ly" pa t te rn of consanguineous unions (Stycos , 1968, especially Chap-
ters 12 and 13), while the " d i s o r d e r l y " ar rangement of child-having and 

3 Consider, for example, Durkheim's discussion of initiation rites or the lack of them in 
The Elementary Forms of the Religious Life, 1954, p. 383 and following. 
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labor force participation for w o m e n in American society defies neat mod-
eling (Sweet , 1973). 

In summary , then, there exists in social science the idea that: 

1. Life cycles exist as pa t te rns of what happens in a lifetime. 
2. Life cycles may vary from society to society. 
3. Life cycles may be disrupted by time-specific events . 
4. Life cycles may change within a given society in response to o ther 

social changes . 
5. Disruption or change in the life cycle has ramifications for other 

aspec ts of social s t ructures . 

THE IDEA OF COHORTS 

The second idea that is impor tant for unders tanding social and demo-
graphic change is the notion of a cohort or " g e n e r a t i o n . " The basic idea is 
that individuals born at about the same time in a soc ie ty—a birth cohort 
or "gene ra t i on"—form an impor tant social aggregate. Mannheim (1952, 
pp . 289-290) , for example , asser ted that the logical s tatus and social im-
por tance of the cohort is roughly co-equal with that of a social class, an 
idea which he took quite seriously. 

Two corollaries to the cohor t idea are important . Firs t is the notion that 
the thing that makes a cohort or " g e n e r a t i o n " unique is that it experi-
ences similar conditions at similar life cycle stages as it moves through its 
lifetime and that this sharing of experiences sets it off both objectively and 
subjectively from other cohor ts . Objectively it may be important that cir-
cumstances encourage a given cohor t to marry early or late and that sub-
sequent nuptial , fertility, or even labor force behavior of the cohort is 
likely to be modified thereby (Ryder , 1964, 1965). Subjectively it may be 
that a cohor t ' s set of shared exper iences creates in its opinion, subjective 
exper iences , and artistic products an internal logic difficult to appreciate 
or unders tand by members of o ther cohor ts . 

The second corollary idea about cohorts is that the populat ion of a so-
ciety at a given point in time can be seen as a set of cohor t s , each cohort 
being represented as persons of a part icular age. Thus the current state of 
the populat ion with respect to any aggregate rate or mean may be most 
intelligible in te rms of the cohort-specific p rocesses then underway . 
Ryder (1962) has coined the phrase "demograph ic t rans la t ion" to de-
scribe the analytic process of moving be tween a series of cohorts and a 
series of cross-sectional ra tes . Thus high aggregate fertility in the cross 
section may perhaps be unders tood in terms of the "ca tch ing u p " of older 
cohorts who have previously delayed child-having and the concurrent 
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early fertility of younger cohor ts . I t is important in this corollary that not 
only the cross-sect ional state of the populat ion is to be unders tood in co-
hort t e rms , bu t also that aggregate change can be usefully described in 
terms of: 

1. Changing within-cohort behavior 
2. The replacement , over t ime, of older cohor t s with more recently 

born ones 

In the foregoing paragraphs , I have used the concepts of cohort and 
generation synonymous ly , a usage in keeping with the older sociological 
l i terature as well as with the popular unders tanding of the te rms . More 
precise current usage reserves the te rm generation to indicate biological 
progeny. I shall henceforth use that te rm in the more modern way. 

The point of making this distinction is that the progeny of a single birth 
cohort are spread over many subsequent birth cohor t s ; a single birth co-
hort represents end points of individual generat ions of varying length. 
This fact is of considerable social impor tance . Demographers are familiar 
with the observat ion that a per tu rbance in the birth ra tes of a stable popu-
lation causes an irregularity in the age distribution that , although reflected 
in the size of birth cohorts including the progeny of the original one , 
" s m o o t h s o u t " over t ime in a fashion controlled by the distribution of 
generat ion lengths in the populat ion (Keyfitz, 1968, especially pp . 59-73) . 
If women all had their children at exactly the same age , call it a, an irregu-
larity in the age distribution would reappear in every ath birth cohor t . 
Thus the fact tha t generation is not a function that maps from one birth 
cohort into one and only one subsequent cohort is the fact that permits the 
age distribution of a stable populat ion to " fo rge t " the per turbat ion of the 
past . 

A similiar process must opera te for many intergenerationally transmit-
ted social character is t ics . To take a fanciful example , suppose the fact of 
beginning life in a depression causes certain birth cohor ts to transmit to 
their children a " c a u t i o u s " approach to life that would lead to a dearth of 
ent repreneurship in the generat ion of the children. T h e fact that the indi-
vidual generat ions are not all of the same length saves the society from 
continually repeated " b u s t s " in en t repreneurship . This intercohort 
spreading of intergenerationally t ransmit ted character is t ics , then, is an 
important aspect of human society that may permit reequilibration after 
an important historical even t . 4 

4 For further discussion of the impact of this process, see Matras (1973). For a revealing 
analysis of the difference between cohort and generation effects, see Duncan (1975). 
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THE RELATIONSHIP BETWEEN LIFE CYCLES, 
GENERATIONS, AND COHORTS 

The relationship be tween the idea of a life cycle and the idea of a co-
hort can be s tated succinctly. If the idea of a life cycle is a concept apply-
ing to an aggregate, then it is a cohor t which lives out an actual life cycle. 

The triparti te relationship be tween life cycles , cohor t s , and genera-
tions is somewhat more specific and complex. It is the distribution of fer-
tility implied in the life cycle pa t tern of a cohor t that determines the 
spread of lengths of individual generat ions and hence the rate at which a 
given cohor t ' s intergenerationally t ransmit ted character is t ics are diffused 
among subsequent cohor ts . 

Overview and Justification of the Project 

Given the foregoing as a cursory conceptual background , the purpose 
and motivation of this project can be stated briefly. The aim of the project 
is to draw together from publicly available sources , material to descr ibe 
the life cycle of various cohor ts in the Uni ted States and to document the 
changes in them. 

The motivat ion for, and strategy in, undertaking such a descriptive 
project at this t ime can be summarized as follows. I take it as given that 
increasing our unders tanding about how social changes takes place is a 
good thing. Clearly many kinds of things can be thought of as representing 
social change. This descriptive work will focus on those kinds of change 
that are made manifest through the changed behavior of individuals as 
they live out their life cycle. Thus a large class of changes—for example , 
changes in l aws , in pat terns of governance , and in institutional arrange-
m e n t s — a r e represented only as they impinge on and modify the pa t tern 
of individual behavior in the course of living out a life. But surely it is jus t 
these modifications of the pa t tern of life that will be perceived in the popu-
lation as the most salient kind of changes . Fu r the rmore , insofar as such 
changes affect fertility or the ar rangements for child ca re , their ramifica-
tions can spread through the cohor t s t ructure , creating changes in subse-
quent genera t ions . Finally, they represent an impor tant class of social 
changes in their own right that affect as well as respond to changes in 
other sectors of the social world. Thus the class of social changes repre-
sented by changes in the life cycle seems worth investigation. 

But why under take a descriptive s tudy focusing on the cohort p rocess? 
F o r some kinds of social change , noncohor t analytic models may be more 
useful. Wha tever may eventually p rove to be the most useful analytic de-
vice for unders tanding a specific kind of change, however , it is clear that 
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the mechanism through which that change will b e c o m e apparent is the 
process of within or be tween cohor t change. Thus the cohort approach 
seems a " n a t u r a l " vehicle for organizing descript ion because it is related 
to the mechan ism for making the change manifest. Such a descript ion, 
then, may aid unders tanding in its own right, prod intuition to const ruct 
more useful models , and provide a body of data that o ther scholars may 
use for analysis . 

As a final point of justification, I argue that a project of this kind is 
timely and appropr ia te to the present s tate of interest in, and development 
of, knowledge about social change. The project is pr ima facie the creat ion 
of a set of social indicators using the cohort idea. I t is different from much 
of the work on social indicators that use the cohort idea, however , in two 
important ways . Firs t , much of the work on social indicators and most of 
the work on cohor t analysis per se has focused on the analysis of one vari-
able at a t ime. Thus we know a good deal about many important life cycle 
events each taken singly. But an important point in both the life cycle and 
the cohor t idea is that events later in the life cycle may be contingent upon 
the nature of the earlier events . The focus of this s tudy is to reveal these 
dependencies by investigating not single life cycle even t s , but ra ther the 
pat tern of events that taken together consti tutes the life cycle itself. 

The second difference be tween this project and pas t ones is as follows. 
There exist a number of important studies that focus on all or a par t of the 
life history of a single or a few adjacent cohor ts . (See , for example , Blum 
et al, 1969; Elder , 1975; Flanagan et al, 1971; Sewell and Hauser , 1975.) 
Some of the studies provide a r icher list of variables than can be derived 
from public da ta in some areas of the life cycle. Because they focus on a 
single or a few adjacent birth cohor t s , however , they provide only modes t 
information on changes in the life cycle . This s tudy of change in the life 
cycle , then , al though necessarily less detailed than the single cohort stud-
ies , may serve as a useful context from which to inspect detailed data on 
single cohor t s . 

FROM SCHOOLBOY TO ADULT: 
CHANGES IN A LIFE CYCLE TRANSITION 

As an example of the kind of work that this project hopes to accom-
plish, let us focus our at tention on that complex t ime of life in which 
young males move through a series of steps from the dependent s tatus of 
schoolboy to the mature status of employed, marr ied adult . I t is a com-
monplace observat ion that decisions made during this t ime of life are of 
considerable consequence for an individual 's future. H e decides how 
much schooling he will comple te . H e enters the labor force in a j ob of par-
ticular s ta tus at a part icular t ime. H e does his military service. H e 
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chooses to mar ry a particular person at a part icular t ime. All of these deci-
sions influence his later career . (See, for example , Duncan et al., 1972, 
p p . 170-183, 205-224.) The quest ion we pose he re is not h o w these indi-
vidual decisions influence subsequent individual even t s , but how cohor ts 
move through the process . The basic question we ask is , " H a v e there 
been changes in the way cohor ts of males make their t r ans i t ion?" 

Information is available on several of the steps in this process from the 
OCG II file. We can find out when individuals left school from their re-
sponse to the quest ion, " I n what month and year did you C O M P L E T E 
your highest grade of s c h o o l ? " 

The survey also asked the individual to "Desc r ibe the F I R S T , F U L L -
T I M E C I V I L I A N JOB you had A F T E R you comple ted your highest 
grade in s c h o o l , " along with instruct ions " D O I N C L U D E full-time work 
in a family business or farm even if you were working without pay . D O 
N O T C O U N T military s e rv i ce . " Subsequent to collecting information to 
yield occupat ion, industry and class-or-worker codes for this j o b , the sur-
vey asks , " I n what month and year did you B E G I N this j o b , " and in-
cludes ins t ruct ions , " R e p o r t the month and year in which you AC-
T U A L L Y began this j o b E V E N I F you star ted the j o b before you 
completed your highest grade in s choo l . " F r o m the responses to this 
question we probably have about as good a measure of the respondent ' s 
t ime of en t rance to his first " r e a l " j o b during an interrupt ion in schooling 
and for some respondents the j o b repor ted may not have been very " r e a l " 
in the sense of being the beginning of a career line. Nonethe less , this 
question probably provides the bes t data currently available on the date of 
entry to first j o b . 

With respect to military service , the survey begins by asking, " H a v e 
you ever been on active service in the U . S. Armed Forces or spent at 
least two months on active duty in the Reserves or Nat ional G u a r d ? " Of 
those responding affirmatively, the survey asks , " W h e n did you F I R S T 
enter act ive military s e rv i ce?" with responses elicited as to month and 
year of entry . Following this quest ion and also asked of all persons report-
ing service is the quest ion, " W h a t was the date of your L A S T separation 
from active s e r v i c e ? " with the instruct ions, " D O N O T C O U N T Reserve , 
National Guard , e tc . after act ive se rv i ce . " F r o m responses to this series 
of questions we can garner information on entry to and exit from the mili-
tary. 

Information on age at first marriage is also available from OCG II but I 
have here perferred to rely on 1970 Census material because the age-at-
first-marriage volume contains a satisfactory table. 

Clearly these data provide a good deal of information about how indi-
viduals move through some of the important steps leading to adult s ta tus . 
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H o w can we use these data to yield information about the transition proc-
ess for birth cohor ts? Suppose we say that a cohor t has " b e g u n " one of 
the s teps in this process when 2 5 % of its members have made the neces-
sary transi t ion. F o r example , let us say that the cohor t has begun the 
process of leaving school when 2 5 % of the cohort have completed their 
education and that the cohort has " c o m p l e t e d " the process when 7 5 % 
have taken the s tep—in this case , when 7 5 % have completed their educa-
tion. Suppose further that we call the difference be tween the age at which 
7 5 % have completed school and the age at which 2 5 % have finished the 
" d u r a t i o n " of the school leaving process . 

THE EXIT FROM SCHOOL PROCESS 

Let us begin by inspecting quarti les in the age at school completion dis-
tribution for the various cohor ts . Table 11.1 presen ts first, second, and 
third quarti les for this distribution. Figure 11.1 graphs these numbers by 
birth year . F r o m Figure 11.1 we observe the rise in median age at comple-
tion of school , which is to be expected from our knowledge of the increas-
ing grade complet ion levels. Median age moves from the 16th year of life 
for earlier cohor ts to the 18th for more recently born ones . Figure 11.1 
shows also the increase in the 25th percenti le of age that might be ex-
pected from the increase in the youngest age at which children are permit-
ted to leave school . Age at which 7 5 % of the cohor t have completed 
school shows a good deal of in tercohort variation but also shows a ra ther 
clear j u m p for cohor ts born after 1920. Subsequent to this j u m p , the 75th 
percenti le seems to remain at a ra ther high level until cohor ts born in the 
1940s. 

Figure 11.2 plots the durat ion of the school leaving process . The proc-
ess appears to have decreased in length—primarily due to the rise in the 
first quart i le—from the cohort of 1909 to the cohort of 1920; then durat ion 
jumps and remains high until after the cohorts most affected by the K o -
rean War . Subsequent ly , durat ion declines ra ther markedly , due both to 
the increase in the 25th percenti le level and to the decline in the 75th per-
centile. 

Some further insight into the fluctuations in the 75th percenti le of the 
age at complet ion distribution can be provided by investigating school in-
terrupt ions. Data on school interruptions is available in the OCG II sur-
vey from response to the quest ion, " B E F O R E you completed your high-
est grade in regular school , did you ever D I S C O N T I N U E Y O U R 
S C H O O L I N G F O R 6 M O N T H S OR M O R E ? " Figure 11.3 displays the 
proport ion of cohort members responding affirmatively to this quest ion. 
In this figure we see disruption rates rise very rapidly for cohorts subject 



TABLE 11.1 

Age by Which 25%, 50%, and 75% of Male Members of Annual Birth Cohorts 
Completed Schooling and Duration 0 of the School Leaving Process* 

Birth 25% 50% 75% 

year completed completed completed Duration 

1953 16.67 17.98 
1952 16.77 18.49 
1951 16.87 18.88 21.65 4.78 
1950 16.92 18.57 21.57 4.65 
1949 16.83 18.79 22.52 5.69 
1948 16.66 18.63 22.85 6.19 
1947 16.78 18.77 23.55 6.77 
1946 16.57 18.65 23.76 7.19 
1945 16.41 17.95 23.55 7.14 
1944 16.34 17.75 22.88 6.54 
1943 16.44 18.35 23.88 7.44 
1942 16.29 17.98 24.74 8.45 
1941 16.38 17.92 23.67 7.29 
1940 16.43 18.10 24.38 7.95 
1939 16.17 18.18 24.36 8.19 
1938 16.20 17.98 24.52 8.32 
1937 15.91 17.99 25.09 9.18 
1936 16.08 17.91 23.95 7.87 
1935 16.22 17.99 24.81 8.59 
1934 16.14 17.74 24.00 7.86 
1933 16.00 18.05 25.50 9.50 
1932 15.41 17.61 25.19 9.78 
1931 15.43 17.54 24.90 9.43 
1930 15.62 17.57 24.41 8.79 
1929 15.45 17.72 24.65 9.20 
1928 14.91 17.22 24.35 9.44 
1927 15.08 17.22 23.94 8.86 
1926 15.39 17.50 26.11 10.72 
1925 15.11 16.86 24.17 9.06 
1924 15.34 17.28 24.69 9.35 
1923 15.37 17.40 26.31 10.94 
1922 15.32 17.34 23.17 7.85 
1921 15.32 17.62 25.47 10.15 
1920 15.10 17.25 21.24 6.14 
1919 14.94 17.40 22.20 7.26 
1918 14.87 16.94 21.13 6.26 
1917 15.11 17.28 22.33 7.22 
1916 14.93 17.36 22.77 7.84 
1915 14.72 17.28 22.95 8.23 
1914 14.52 16.92 21.45 6.93 
1913 14.14 16.73 21.60 7.46 
1912 13.90 17.14 24.06 10.16 
1911 13.84 16.74 21.27 7.43 
1910 14.16 16.63 22.78 8.62 
1909 13.78 16.67 23.11 9.33 

a Duration is computed as the difference between age at the 75th and 25th percentile 
level. 

6 Source: Occupational Change in a Generation II Survey, March 1973. 
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Figure 11.1. Quartiles of the age at school completion distribution by birth year. 

to the draft at a young age in the Second World War . Although lower than 
World War II cohor t s , Korean War and pos t -Korean War cohorts retain 
apparently elevated rates of school disruption. One suspects that this ele-
vation is related to the " p e a c e t i m e " draft. The dramat ic decline in disrup-
tion for cohor ts born around 1950 may signal a shift in the degree to which 
cohorts of men move through school in an uninter rupted manner without 
the uncertaint ies implied in the majority of peace t ime draft regulations. 
One might, if he were willing to interpret the data in this way, forecast 
that durat ion of schooling is likely to decline even further in the future. 
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1950 

Such a forecast is chancey for two reasons . First , its appropriateness de-
pends on whether or not more recently born cohor ts not in school in 
March, 1973 may subsequent ly re turn . Fur ther analysis of data on age at 
first d is rupt ion—a variable available from the O C G II su rvey—may be 
helpful in assaying the validity of this alternative explanat ion. Second, al-
though cohor ts from 1930 through 1948 retain fairly high and fairly con-
stant disruption ra tes , the durat ion of the school leaving process dropped 
rather markedly for the same cohor t s . Thus it may be that those social 
forces auguring for a more compac t distribution of the cohort-specific 
school complet ion process have been very nearly accommodated by 
changing peace t ime draft regulat ions. 
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ENTRANCE TO THE LABOR MARKET 

Although the age at school complet ion distribution seems to show a 
good deal of complexi ty, the age at first j ob distr ibution seems , at first 
glance, more easily unders tood . Quarti le levels of the process for this lat-
ter variable are presented in Table 11.2. Figure 11.4 presents a graph of 
the numbers . Median age at entry has risen somewhat from early cohor ts : 
The first quart i le , in general , shows a rising level of en t rance to first j o b . 
Values rise rapidly for cohorts entering the labor marke t during the de-
pression. Thereafter , values remain fairly constant until a modest decline 
for cohor ts most affected by the World War II draft. There appears to be a 
j ump after the last cohort to be of draftable age in World War II and a 
rather cons tant rise subsequent ly . Values for the 75th percenti le level 
generally show a declining pa t te rn . Values for this variable also exhibit 
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Figure 11.3. Percentage of cohort ever disrupting regular schooling. 
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TABLE 11.2 

Age by Which 25%, 50%, and 75% of Male Members of Annual Birth Cohorts 
Begin First Full-Time Job after Completing School, and Duration of the Labor Force 
Entry Process 1 i 

Birth 25% 50% 75% 

year comple ted comple ted comple ted Durat ion ' 

1953 16.70 18.46 

1952 16.67 18.74 
1951 17.06 19.42 

1950 17.17 19.39 21.90 4.73 

1949 17.01 19.46 22.58 5.57 

1948 16.98 19.50 22.98 6.00 

1947 17.06 19.98 23.71 6.65 

1946 16.84 19.54 23.20 6.36 

1945 16.63 18.94 23.10 6.47 

1944 16.77 19.32 22.80 6.03 

1943 16.75 19.45 23.03 6.28 

1942 16.59 19.09 23.79 7.20 

1941 16.66 19.25 23.53 6.87 

1940 16.64 18.87 23.78 7.14 

1939 16.66 19.42 24.35 7.69 

1938 16.55 19.10 24.09 7.54 

1937 16.16 19.56 25.31 9.15 

1936 16.12 18.80 23.60 7.48 

1935 16.50 18.80 24.39 7.89 

1934 16.38 18.76 24.60 8.22 

1933 16.18 19.30 24.37 8.19 

1932 16.04 18.85 24.46 8.42 

1931 16.03 18.77 25.64 9.61 

1930 16.16 18.73 25.79 9.63 

1929 16.21 18.68 24.71 8.50 

1928 15.60 18.47 24.03 8.43 

1927 15.58 18.89 23.96 8.38 

1926 15.61 19.81 25.74 10.13 

1925 15.87 19.29 24.97 9.10 

1924 16.19 18.55 25.24 9.05 

1923 16.18 18.94 26.37 10.19 

1922 16.24 18.26 24.64 8.40 

1921 16.26 18.59 26.14 9.88 

1920 15.74 17.97 25.33 9.59 

1919 15.75 18.31 26.52 10.71 

1918 16.23 18.46 26.00 9.77 

1917 15.91 18.77 25.64 9.73 

1916 15.94 18.76 25.38 9.44 

1915 16.09 18.86 26.50 10.41 

1914 15.40 18.53 24.36 8.96 

1913 14.90 18.20 25.60 10.70 

1912 14.63 18.13 24.62 9.94 

1911 14.30 17.44 22.96 8.66 

1910 14.78 17.78 28.33 13.55 

1909 14.52 17.51 24.50 9.98 

a Source: Occupational Change in a Generation II Survey, March 1973. 
6 Duration is computed as the difference between age at 75th and 25th percentile level. 
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fluctuations similar to those for the median and lower quartile repre-
senting the impact of the depress ion and the second World War. In gen-
eral, these pa t te rns of the first quarti le rise and third quarti le decline yield 
a decline in the durat ion of the en t rance to the labor force process . Figure 
11.5 graphs this ra ther dramat ic shortening in the durat ion of the p rocess . 

About half of the men in the birth cohorts we have been investigating 
spent some t ime in the a rmed forces . Cohort-specific proport ions ever 
serving in the a rmed forces are presented in column 1 of Table 11.3 and 
graphed in Figure 11.6. More than 4 0 % of cohort member s served in the 
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Figure 11.4. Quartiles of the age at first job distribution by birth year. 
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armed forces for each of the 34 cohor ts from that of 1915 to that of 1949. 
Fo r the seven cohorts of 1941 through 1947, about 7 5 % of cohort mem-
bers served. Fo r all but the earliest cohorts this period of service was con-
tained within the t ime span of the transition from schoolboy to adult. Thus 
entrance to and exit from the a rmed forces must be considered as a par t of 
the life cycle of the cohorts we are investigating. Table 11.3 p resen t s , 
along with the percentage of cohor t members serving, the 25th and 50th 
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TABLE 11.3 

Percentage Ever Serving in the Armed Forces; and for Those Who Served, 25th 

and 50th Percentiles for Age of First Entering and 50th and 75th Percentiles 

for Age of Last Separation by Birth Year 0 

Ever entering Ever leaving 

Birth 
year 

Percentage 
ever in 25% 50% 50% 75% 

1950 37.8 17.39 18.27 20.53 21.42 
1949 41.6 17.56 18.48 20.92 23.00 
1948 50.6 17.36 18.12 20.98 22.10 
1947 55.1 17.48 18.41 21.19 22.65 
1946 45.8 17.59 18.65 21.47 22.90 
1945 42.9 17.11 19.14 21.65 23.71 
1944 46.7 17.05 18.92 22.10 24.31 
1943 40.6 16.65 18.03 21.70 23.77 
1942 41.8 16.73 18.45 21.56 23.70 
1941 42.0 17.18 18.82 21.93 23.96 
1940 48.0 16.54 18.03 21.68 24.56 
1939 49.1 16.66 18.21 21.72 24.02 
1938 48.1 16.68 17.88 21.48 23.93 
1937 48.6 16.55 17.96 21.89 24.11 
1936 52.4 17.27 18.56 21.87 24.63 
1935 55.9 17.26 18.80 21.85 23.73 
1934 59.2 17.43 18.69 21.52 22.97 
1933 63.7 17.07 18.52 21.48 22.93 
1932 67.0 17.49 18.70 21.63 22.90 
1931 66.2 17.10 19.18 22.08 23.53 
1930 64.7 17.12 19.83 22.46 23.85 
1929 62.3 16.40 18.60 22.40 23.90 
1928 69.7 16.16 16.77 18.70 23.11 
1927 77.7 16.16 16.72 18.78 20.19 
1926 73.8 16.24 16.73 19.55 20.50 
1925 73.9 17.02 17.45 20.33 20.85 
1924 75.6 17.43 18.14 21.22 21.89 
1923 75.2 18.19 18.79 22.12 22.75 
1922 75.3 19.13 19.55 22.90 23.63 
1921 74.2 19.87 20.48 23.86 24.57 
1920 68.5 20.56 21.41 24.90 25.66 
1919 66.7 21.30 22.20 25.79 26.54 
1918 57.8 22.58 23.43 26.76 27.48 
1917 53.3 23.67 24.57 27.84 28.51 
1916 51.8 24.52 25.42 28.85 29.62 
1915 41.2 25.40 26.42 29.78 30.49 
1914 38.5 26.34 27.42 30.66 31.41 
1913 36.7 27.98 28.72 31.82 32.55 
1912 33.6 29.03 29.67 32.71 33.43 
1911 27.8 29.81 30.70 33.74 34.55 
1910 27.0 31.00 31.63 34.62 35.38 

a Source: Occupational Change in a Generation II Survey, March 1973. 
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Figure 11.6. Percentage ever in armed forces by birth year. 

percenti le levels of the age at en t rance distribution and the 50th and 75th 
percenti le levels for the age at last separat ion for the cohor t members who 
served. Le t u s define the duration of the armed forces service stage of the 
life cycle as the span of age be tween the 25th percent i le for the age at en-
t rance distribution and the 75th percenti le for the age at separation distri-
bution. This durat ion is graphed in Figure 11.7. 

Three aspects of these data seem especially interest ing. Firs t is simply 
the pervas iveness of military service as a component of the life cycle of 
these men. 
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Figure 11.7. Duration of the armed forces process. 

Second is the relatively smooth shape of the graph of the proport ion 
ever serving by birth year. Contras t this ra ther smooth graph with that 
shown in Figure 11.8 which presents the number of military personnel on 
active duty from 1930 to 1972. Clearly a kind of demographic translation 
has been going on in which quite dramat ic period shifts in the demand for 
military personnel are translated into a ra ther smoother set of cohort sat-
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Figure 11.8. Military personnel on active duty, 1930-1972. 

isfactions of time-specific demands . The capacity to p roduce a very large 
military force in the Second World War involved drawing on the potential 
for service in cohorts of men born earlier than those men of pr ime age for 
service at the onset of the war. During the Korean War one again finds a 
relatively more rapid rise in the size of the military than in the proport ion 
of pr ime age cohor ts called, suggesting the possibility of dependence on 
some potential for service in immediately earlier cohor t s . It is interesting 
that the rise in military personnel during the Viet N a m War seems 
smoother than its impact on pr ime age cohor ts . Certainly a careful under-
standing of the translation process would require aggregate period infor-
mation on call-ups and discharges. It would also require a careful study of 
draft regulations. Fo r example , it seems likely that the marked change in 
cohort ra tes for Viet N a m is a reflection of age preferences in draft regula-
tions toward the end of this conflict. 

The third interesting aspect of these numbers is the varying duration of 
the process of military service over cohor ts . Fo r cohor ts serving in World 

Year 
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War II the durat ion of the service process is comparat ively small. Those 
cohorts achieving pr ime age of service be tween World War II and the K o -
rean War show a marked increase in durat ion. Durat ion drops for people 
of pr ime age during the Korean War and immediately after as the potential 
for service is ra ther quickly exhaus ted; it rises again for cohor ts ripe for 
the pos t -Korean peacet ime draft and falls again for cohor ts of pr ime age in 
the Viet N a m conflict. 

Fo r some cohor t s , then, the military service componen t of the life 
cycle drags out for as much as 8 years while for o thers it is relatively 
short . On the one hand , the lengthened durat ion of the process may have 
implied a greater choice in the t ime of the satisfaction of a man ' s military 
"ob l iga t ion" and thus represents an advantage to cohor ts at tempting to 
make a relatively rapid transit ion to adul thood. On the other hand, this 
long durat ion means that some cohor t members h a v e spent a lot of t ime 
suffering uncer ta inty as to when , if at all, they will be required to satisfy 
that obligation. 

AGE AT FIRST MARRIAGE 

Finally, let us inspect the age at first marriage distribution by cohor t . 
Recall that these data are derived from the 1970 Census ra ther than from 
the O C G II Survey . Table 11.4 presents 25th, 50th, and 75th percenti les of 
the distribution along with the calculation of the durat ion of the p rocess . 
These percent i les are graphed in Figure 11.9 and the durat ion is displayed 
in Figure 11.10. The well-known cohort declines in age at first marriage 
appear in the graph for median age. Disruptions in a smooth decline ap-
pear for cohor ts most subject to military service in World War II and in 
Korea . Pe rhaps less often observed is the diminution in the spread of this 
process . The durat ion of the first marriage process shifts from about 9 
years for the cohor t of 1911 to about 5 years for the cohor ts of 1944 and 
1945. The latter figure reflects a fairly rapid recent decline from a plateau 
of a durat ion of about 6 years , which existed from the cohor t of 1922 to 
that of 1940. 

In the foregoing discussion we have inspected some of the component 
processes involved in the transit ion from schoolboy to married adult . 
What can we say about the process as a whole? Le t us begin by looking at 
Figure 11.11, which displays for selected cohorts the durat ion and median 
of each componen t p rocess . In this figure age is a r rayed on the x-axis . 
Birth years are arrayed on the y-axis . The top line for each birth year indi-
cates the durat ion of the school exit p rocess ; the second indicates the en-
trance to first j ob durat ion; and the third indicates the durat ion of military 
service. The last line for each birth year indicates the durat ion of the first 



TABLE 11.4 

Age by Which 25%, 50%, and 75% of Male Members of Annual Birth Cohorts 
Married for the First Time, and Duration of First Marriage Process 0 

Birth 25% 50% 75% 
year completed completed completed Duration6 

1949 20.89 
1948 20.87 
1947 20.92 22.88 
1946 20.82 22.97 
1945 20.81 23.04 
1944 20.82 22.94 26.00 5.18 
1943 20.94 22.98 26.12 5.18 
1942 20.88 23.04 26.29 5.41 
1941 20.80 23.01 26.46 5.66 
1940 20.76 23.01 26.69 5.93 
1939 20.80 22.94 26.55 5.75 
1938 20.83 22.98 26.73 5.90 
1937 20.79 23.03 26.73 5.94 
1936 20.83 23.03 26.70 5.87 
1935 20.93 23.16 26.89 5.96 
1934 20.97 23.31 26.86 5.89 
1933 21.01 23.48 26.96 5.95 
1932 21.14 23.64 27.16 6.02 
1931 21.19 23.75 27.45 6.26 
1930 21.23 23.75 27.51 6.28 
1929 21.30 23.70 27.56 6.26 
1928 21.29 23.63 27.56 6.27 
1927 21.34 23.69 27.59 6.25 
1926 21.43 23.74 27.60 6.17 
1925 21.69 23.90 27.63 5.94 
1924 21.87 24.05 27.76 5.89 
1923 21.85 24.43 28.00 6.15 
1922 21.82 24.72 28.15 6.33 
1921 21.88 25.06 28.46 6.58 
1920 22.01 25.16 28.86 6.85 
1919 22.26 24.98 29.10 6.84 
1918 22.38 24.93 29.40 7.02 
1917 22.45 25.17 29.75 7.30 
1916 22.42 25.35 30.20 7.78 
1915 22.54 25.65 30.70 8.16 
1914 22.59 25.83 30.71 8.12 
1913 22.64 25.90 30.98 8.34 
1912 22.61 25.88 31.22 8.61 
1911 22.73 26.08 31.89 9.16 

a Source: Occupational Change in a Generation II Survey, March 1973. 
b Duration is computed as the difference between age at the 75th and 25th percentile 

level. 
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32 

marriage p rocess . The main impression one gains from this figure is one of 
the shortening of the process as a whole . That impression can be strength-
ened by reference to Figure 11.12, which shows the durat ion of the aggre-
gate of the p roces se s , that is , the dis tance in age be tween the 25th percen-
tile of the school exit distribution and the 75th percenti le of the first 
marriage p rocess . Fo r the earliest cohort this transit ion took about 18 
years . F o r recent cohorts it took slightly less than 10 years . Thus the 
length of t ime a cohort is involved in this transit ion has almost halved. 
Fur the rmore , the decline in durat ion is remarkably smooth , especially 
given the variation among cohor ts in the proport ion ever in the armed 
forces. 

In one sense this decline in durat ion is not especially surprising: We all 
know that median years of school completed has been rising and that age 

B i r t h Year 

Figure 11.9. Quartiles of the age at first marriage distribution by birth year. 
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Figure 11.10. Duration of the first marriage process. 

at first marr iage has been declining. The decline in durat ion of the transi-
tion to adul thood is not entirely at tr ibutable to these shifts in the location 
of the distr ibut ions, however . Table 11.5 decomposes the total duration 
into componen t s . One componen t is the difference be tween the medians 
of the age at first marriage and the age at leaving school distributions. This 
component represents about half of the duration of the process for most 
cohorts and the decline in this component yields about half of the decline 
in total durat ion. The remainder of total duration is due to the age differ-
ence be tween the 25th and 50th percenti les of the age at school exit distri-
bution and be tween the 50th and 75th percenti les of the age at first mar-
riage distr ibution. About two-thirds of this residual quanti ty is due to the 
upper tail of the age at first marriage distribution and two-thirds of the de-
cline in durat ion attr ibutable to 4 4 s p r e a d " is due to the age at marriage tail. 

I t seems reasonably clear, then , that the transit ion from schoolboy to 
married, employed adult has shor tened markedly over the cohorts we 
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Figure 11.11. Quartiles of the age at school completion, first job, armed forces ser-
vice, and first marriage distribution for selected birth years. 

have been investigating. No t only has the total durat ion decreased, but 
also each of its component par ts excluding armed forces service has de-
creased. This decrease has come about despite the addition of a rmed 
forces service as an important par t of the " n o r m a l " exper ience during 
these ages . 

What do these t rends augur for the transit ion to be experienced by 
more recently born cohorts than those investigated in this s tudy? On the 
one hand we know that age at first marriage is moving u p , a fact that may 
suggest a lengthening of the p rocess . On the other hand , we know that for 
many members of the cohorts s tudied, military service has delayed their 
transition somewhat . With the end of the draft and presuming no forth-
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Figure 11.12. Duration of the aggregate transition to maturity. 

coming re ins ta tement of immediate call-ups, we might expect there to be 
more e lbow room within durat ions of the kind observed for the recently 
born cohorts we have investigated. What will newer cohor ts do with that 
elbow room? 

Any forecast about the future durat ion of these life cycle transit ions 
would require an explanation of why the overall p rocess and its compo-
nent par ts have shortened in the pas t . I have no satisfactory explanation 
nor is it clear to me presently what form a testable explantaion would 
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TABLE 11.5 

Total Duration of the Transition to Adulthood and Components of the Duration by 
Birth Year, 1911-1944 

Difference Difference 

Total Difference Difference due to due to 

Birth dura- due to due to spread in spread in 

year tion medians spread lower tail upper tail 

1944 9.66 5.19 4.47 1.41 3.06 

1943 9.68 4.63 5.05 1.91 3.14 
1942 10.00 5.06 4.94 1.69 3.25 
1941 10.08 5.09 4.99 1.54 3.45 

1940 10.26 4.91 5.35 1.67 3.68 
1939 10.38 4.76 5.62 2.01 3.61 
1938 10.53 5.00 5.53 1.78 3.75 
1937 10.82 5.04 5.78 2.08 3.70 
1936 10.62 5.12 5.50 1.83 3.67 

1935 10.67 5.17 5.50 1.77 3.73 
1934 10.72 5.57 5.15 1.60 3.55 
1933 10.96 5.43 5.53 2.05 3.48 
1932 11.75 6.03 5.72 2.20 3.52 
1931 12.02 6.21 5.81 2.11 3.70 
1930 11.89 6.18 5.71 1.95 3.76 

1929 12.11 5.98 6.13 2.27 3.86 
1928 12.65 6.41 6.24 2.31 3.93 

1927 12.51 6.47 6.04 2.14 3.90 

1926 12.21 6.24 5.97 2.11 3.86 

1925 12.52 7.04 5.48 1.75 3.73 
1924 12.42 6.77 5.65 1.94 3.71 

1923 12.63 7.03 5.60 2.03 3.57 

1922 12.83 7.38 5.45 2.02 3.43 
1921 13.14 7.44 5.70 2.30 3.40 
1920 13.76 7.91 5.85 2.15 3.70 
1919 14.16 7.58 6.58 2.46 4.12 
1918 14.53 7.99 6.54 2.07 4.47 
1917 14.64 7.89 6.75 2.17 4.58 
1916 15.27 7.99 7.28 2.43 4.85 
1915 15.98 8.37 7.61 2.56 5.05 
1914 16.19 8.90 7.29 2.40 4.89 
1913 16.84 9.17 7.67 2.59 5.08 
1912 17.32 8.74 8.58 3.24 5.34 
1911 18.05 9.34 8.71 2.90 5.81 

take . The bes t I can offer is a c rude speculation. Perhaps the cause of the 
dramatic shortening of the durat ion of the transit ion is precisely that fac-
tor which has seemed most likely to disrupt the smooth transit ion, that is , 
the relatively high and pers is tent probabili ty of military service. Perhaps 
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it is the case that the high probabili ty that an individual 's progress through 
the transition will be disrupted by military service has led to a closer cal-
culation about how to make the component t ransi t ions, an overcompensa-
tion for the t ime that may be lost, and a pressure to get on with the busi-
ness of getting s tar ted in life before the ax falls. If this explanation has any 
validity, then we may well see the duration of these transit ions increase in 
the future. N o t only might we expect some increase in the upper quartile 
of the age at marriage distribution, but we may also see an increasing 
spread in the age at completion of education distr ibution and the age at 
labor force en t rance distribution. The timing of fertility with respect to the 
male life cycle may be similarly affected. Such changes , if they occur for 
the reasons s tated, would not indicate a change in the value placed on ma-
turity, the married s ta te , or paterni ty . Rather they would represent a de-
sire by cohort members to wend their way with more deliberateness 
through the difficult decisions involved in these transit ions when not 
faced with the threat of military service. 

What would be the implications of such a lengthening of the cohort 
transition into adult life? Working out the translat ion of these cohort 
changes into period changes in the enrollment ra tes for higher educat ion, 
rates of entry into the labor force, and marriage ra tes is beyond the scope 
of this paper . It seems clear, however , that the ou tcome of such an exer-
cise would yield a rather different projection of such ra tes than one made 
assuming no change in the timing of these events . 

ACKNOWLEDGMENTS 

The principal investigators of grant RANN-NSF (GI-31604X), D. L. Featherman and R. 
M. Hauser, very kindly provided access to these data shortly after they received them from 
the Census Bureau. Their good colleagueship in this matter and their cheerful willingness to 
discuss this paper and its data problems in an instance of the cooperative concern for the 
development of our discipline that makes working in demography a pleasure. Any misuses 
of these data are, of course, the sole responsibility of the author. 

References 

Blau, P. M., and O. D. Duncan 
1967 The American Occupational Structure. New York: John Wiley and Sons. 

Blum, Z. D., N. L. Karweit, and A. B. Sprensen 
1969 "A method for the collection and analysis of retrospective life histories." Johns 

Hopkins University, Center for Social Organization of Schools, Report No. 48. 
Coale, A. J., and T. J. Trussell 

1974 "Model fertility schedules: Variations in the age structure of childbearing in human 
populations." Population Index 40 (April): 85-258. 



Statistical Histories of the Life Cycle of Birth Cohorts 259 

Duncan, O. D. 
1975 "Measuring social change via replication of surveys." Pp. 118-127 in K. C. Land 

and S. Spilerman (eds.), Social Indicator Models. New York: Russell Sage Foun-
dation. 

Duncan, O. D., D. L. Featherman, and B. Duncan 
1972 Socioeconomic Background and Achievement. New York: Seminar Press. 

Durkheim, E. 
1954 The Elementary Forms of the Religious Life. London: George Allen and Unwin, 

Ltd. 
Elder, G. H., Jr. 

1975 Children of the Great Depression. Chicago: University of Chicago Press. 
Flanagan, J. C , M. F. Shaycroft, J. M. Richards, Jr., and J. G. Claudy 

1971 Project Talent: Five Years After High School. Pittsburgh: University of Pittsburgh 
Press. 

Keyfitz, N. 
1968 Introduction of the Mathematics of Population. Reading, Mass.: Addison-Wesley. 

Mannheim, K. 
1952 Essays on the Sociology of Knowledge, Ch. 7, "The problem of generations." 

London: Routledge and Kegan Paul, Ltd. 
Matras, J. 

1973 Populations and Societies. Englewood Cliffs, N. J.: Prentice-Hall. 
Redfield, R. 

1955 The Little Community. Chicago: University of Chicago Press. 
Ryder, N. B. 

1962 ' 'The translation model of demographic change.'' In Emerging Techniques in Popu-
lation Research, Proceedings of the 1962 Annual Conference of the Milbank Memo-
rial Fund, New York. 

1964 "Notes on the concept of a population." The American Journal of Sociology 
69 (March): 447-463. 

1965 "The cohort as a concept in the study of social change." American Sociological 
Review 30 (December): 843-861. 

Sewell, W. H., and R. M. Hauser 
1975 Education, Occupation, and Earnings. New York: Academic Press. 

Stycos, J. M. 
1968 Human Fertility in Latin America. Ithaca, N. Y.: Cornell University Press. 

Sweet, J. A. 
1973 Women in the Labor Force. New York: Academic Press. 



12 
Some Methodological Issues 
in the Analysis of 
Longitudinal Surveys1 

BURTON SINGER and SEYMOUR SPILERMAN 

In recent years there has been a considerable expansion in the avail-
ability of longitudinal da ta files. Sociological theory has always had the 
s tudy of social change as its core , yet the majority of quanti tat ive empiri-
cal researches have involved the analysis of cross-sectional data . 
Longitudinal s tudies, in part icular mult iwave panel s tudies, have not been 
very common. In par t , this is because of the considerable cost involved in 
surveying a populat ion sample at multiple points in t ime. It is also due to 
the fact that several years must usually elapse after the first interview for 
the longitudinal aspect of the data to become sufficiently detailed so that 
pa t te rns of change can be detected and studied. However , st imulated by a 
recent concern with the development of social indicators and by a related 

1 Reprinted with permission from The Annals of Economic and Social Measurement, 
Volume 5, Number 4 (1976), pp. 447-474. © 1976 by the National Bureau of Economic 
Research, Inc. 

The work reported here was supported by NSF grant SOC76-17706 at Columbia Univer-
sity, by NSF grant SOC76-07698 at the University of Wisconsin-Madison, and by funds 
granted to the Institute for Research on Poverty by the Office of Economic Opportunity 
pursuant to the Economic Opportunity Act of 1964. 
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interest in social exper imentat ion, a number of large scale studies have 
been funded, and sufficient t ime has elapsed for these investigations to 
have produced longitudinal files. Indeed, in comparison with even a dec-
ade ago, we appear to be moving into an era that will be comparat ively 
rich in the existence of mult iwave panel da ta on large populat ion samples . 
Impor tant examples of currently available data sets of this sort are the 
Michigan Panel Study on Income Dynamics (Morgan and Smith, 1969), 
the National Longitudinal Study of Labo r Fo rce Exper ience (Parnes , 
1972), the Panel on Wisconsin Youth (Hauser and Sewell, 1975), and files 
from several negative income tax studies (for example , Rees and Wat t s , 
1976). 

The expansion in availability of these sorts of files raises questions 
about proper analytic methodology for exploiting the r ichness and unique 
propert ies of panel da ta , especially in ins tances where more than two 
waves of interviews have occurred. Sociologists frequently ask questions 
about distributional change and are interested in forecasting the evolution 
of a population among sys tem states , as well as in unders tanding the 
s t ructure of the dynamic process . The mos t common examples of such 
studies concern occupat ional mobility (for example , Hodge , 1966; 
Lieberson and Fuguit t , 1967) and geographic migration (for example , 
Rogers , 1966; Tarver and Gurley, 1965). Some economists (for example , 
McCall , 1973; Smith and Cain, 1967) have viewed income dynamics from 
the same perspect ive . 

The mathematical f ramework that has been used in these investigations 
is discrete-time Markov chains. We shall discuss a number of limitations 
of this s tructure as a description of social p rocesses ; at this point , though, 
we wish only to mot ivate our investigation by focusing on one discrep-
ancy between forecasts from a Markov model and observat ions on the 
empirical p rocess . In applications of Markov chains to industrial mobility, 
Blumen, Kogan , and McCar thy (1955) (hereafter referred to as B K M ) dis-
covered an empirical regularity that has subsequent ly been observed in 
many other sociological investigations and that has motivated a rich and 
diverse research effort. In particular, they noted the tendency for the 
main diagonal entries of observed stochastic matr ices to be under-
predicted by the main diagonal entr ies in powers of one-step Markov 
transition matr ices . This has led to the formulation of a variety of alterna-
tive stochastic process models which might plausibly account for the 
regularity. Fur the rmore , there has been a critical reevaluation of the sub-
stantive and statistical issues involved in estimation and comparison of 
several models fitted to the ra ther fragmentary longitudinal da ta that is 
usually available on an empirical p rocess . 
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The purpose of this chapter is to review some of the methodological 
developments that were an outgrowth of B K M ' s pioneering investigation. 
Part icular at tention will be paid to pars imony of models relative to multi-
wave panel da ta , and to the testing and identification of multiple models 
that may be compatible with a given set of observat ions . In the section 
entitled 4 4 M o v e r s and S taye r s—A R e v i e w " we outline B K M ' s study and 
describe some conceptual difficulties that can arise when discrete-t ime 
structures are applied to social p rocesses that evolve continuously in 
t ime. The section entitled 4 4 Other Explanat ions of High Diagonals" 
contains an overview of the alternative explanations that have been 
proposed to account for the empirical regularity observed by B K M ; 
namely , the underpredict ion of diagonal entries in observed transition 
matrices by diagonal entries in powers of Markov transition matr ices . 
Models of he terogeneous populations that extend B K M ' s formulation to 
cont inuous time and that incorporate more diverse forms of heterogenei ty 
are descr ibed under the heading 4 'Pars imonious Models and Fragmentary 
D a t a . " In the section that follows we illustrate the companion issues of 
embeddability and identification for continuous-t ime Markov chains . 
This is the pro to type of a set of methodological p roblems that are central 
to the analysis of panel data and that have received remarkably little at-
tention. 

Generally speaking, embeddability tests refer to the task of 
ascertaining whether or not an empirical process is compatible with the 
conceptual assumptions (mathematical structure) underlying a particular 
class of models (for example , general Markov , mixtures of Markov , 
semi-Markov) . Where the answer is affirmative, identification p rocedures 
refer to techniques for recovering the specific set of structural parameters 
from the model class that should be associated with the empirical p rocess . 
One indication of the difficulties involved with identification is the fact 
that empirically determined stochast ic matrices based on data collected 
at evenly spaced time points may be embeddable in the class of 
continuous-t ime Markov models , but a unique s tructure from that class 
may not be identifiable. 

Finally, the section entitled 4 4 Strategies for Discriminating among 
Competing M o d e l s " illustrates a rudimentary p rocedure for discriminating 
among four classes of stochastic process models using mult iwave panel 
data . That discussion is intended to illustrate the flavor of the kinds of 
strategies that are in serious need of deve lopment . Indeed this is the place 
where the greatest methodological challenges lie, and foremost among 
them is the specification of designs for panel studies that will facilitate dis-
crimination among multiple plausible models . 



264 Burton Singer and Seymour Spilerman 

Movers and Stayers—A Review 

MODEL SPECIFICATIONS AND AN EMPIRICAL REGULARITY 

In attempting to descr ibe the propensi ty of persons in part icular age 
and sex cohorts to move be tween pairs of industrial categories , B K M first 
fit a discrete-t ime Markov chain with stationary transition probabilities to 
quarterly da ta on the industries of persons listed in the Social Security 
Adminis t ra t ion 's Work His tory File (1972). By a discrete-t ime Markov 
chain we mean a stochastic p rocess {X(k), k = 0, 1, 2, . . .} describing 
state transitions by an individual where the system states might be geo-
graphic regions, occupat ions , industries, or income categories , depending 
on the particular substant ive problem. Probabili ty s ta tements about the 
process are governed by the analytical recipe 

Prob{X(k + n) = j\X(0),X(l), . . . , X(n - l),X(n) = /} 
= Prob{X(k + n) = j\X(n) = /} = mj f (1) 

for k = 0, 1, 2, . . . n = 0, 1, 2, . . . . Thus the fundamental 
assumption of a Markov process is that future system state is not a 
function of pas t history, once current state is specified. The element m$> 
is the (i, j) entry in the stochastic matrix Mk (&-fold matrix multiplication 
of M) . This specifies the A>step transition matrix under a Markov chain, 
that is , P(0, k) = Mk. M is itself a s tochast ic matrix whose entry mi5 has 
the interpretat ion, 

rriij = probability that an individual in category i will 
move to category j in one unit of t ime. 

This mathematical s t ructure describes the evolution of a homogeneous 
populat ion because it is assumed that all individuals evolve according to 
the same transition mechanism (namely, the matrix M). 

B K M ' s estimation method was simply to identify an average of the 
observed one-quarter (that is , 3-month interval) transition matr ices with 
the matrix of 1-step Markov chain transition probabilities ||ra y||. With this 
est imate in hand, they tested the model by comparing Mk with P(0, &), the 
empirically determined transition matr ix 2 based on observat ions taken at 

2 Empirically determined stochastic matrices will be designated by P(u, v) with entries 

/number of individuals starting in state A 
niufj _ \at time u who are in state j at time v / 
n{u

t$ /number of individuals starting in state i\ 
Vat time u ) 
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the beginning of the initial quarter and at the end of the kth quar ter . B K M 
carried out this compar ison for k = 4 , 8, and 11 and found that 

P«(0, k) > m%\ k = 4,8, 11; 1 < / < r = number of s tates; (2) 

that is , the main diagonal elements in the /c-step matrix predicted by a 
Markov process underrepresent the main diagonal e lements in the 
observed &-step matr ix . They also noted that the magnitude of the 
inequality increased together with k. 

B K M suggested that one plausible explanat ion for the discrepancy 
summarized in Inequali ty (2) was that a socially heterogeneous popula-
tion was being t reated as though it was homogeneous . They proposed an 
alternative model to accommoda te heterogenei ty , in which the popula-
tion was viewed as consisting of two kinds of individuals. They assumed 
that a nondirectly observable fraction st of the individuals in industry cat-
egory /—called s t ayers—never moved , and that their evolution was 
described by the degenerate Markov chain {Xx{k), k = 0, 1, 2, . . .} with 
one-step transition matrix given by the identity / . In addit ion, the 
evolution of a nondirectly observable fraction, 1 — of the 
individuals—called m o v e r s — w h o were in industry category i at the 
beginning of the initial quar ter was descr ibed by a discrete-t ime Markov 
chain {X2(k)9 k = 0, 1, 2, . . .} with one-step transit ion matrix M. The 
diagonal entries mu were not required to be ze ro , thereby allowing for 
within-industry j o b change. It was also assumed that the mover popula-
tion evolved independent ly of the s tayers , and that the same transition 
matrix M governed the evolution of movers who started in each category 
at the beginning of the initial quarter . 

The observable process {Z(k), k = 0, 1, 2, . . .} describing the 
evolution of individuals who start out in each industry category in the ini-
tial quar ter is thus a mixture of the componen t s of the bivariate process 
(Xx(k), X2(k)). I ts transit ion probabilities are given by 

P r o M Z ( * ) = y | Z ( 0 ) = / } = 
(1 ~ 

(3) 

k = 1, 2, . . . ; 1 < i, j < r = number of s ta tes . 

where u < v. BKM's estimate of M can thus be written as 

^ 2 P(k, k + 1) 

where the unit of time is 3 months (= 1 quarter). 

for i^j 
for i =j 
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In matrix notat ion, this may be written as 

P(k) = SI + (I - S)M* 

where S = 
0 

5 1 

The formulation (3) has come to be known as the " m o v e r - s t a y e r " 
model , and a variety of simultaneous est imation methods for the structu-
ral parameters (su . . . , sr) and M are given in a paper by L . Goodman 
(1961), who improved considerably on B K M ' s initial p rocedures . B K M 
found that this model of a heterogeneous populat ion provided a bet ter 
description of j ob mobility, as measured by the quarterly observat ions , 
than the original Markov chain model of a homogeneous populat ion. Fur-
the rmore , the m o v e r - s t a y e r model accounted for much of the empirical 
regularity (2) and thus has motivated subsequent a t tempts to develop 
more refined models of heterogeneous popula t ions . 

A DIFFICULTY WITH DISCRETE-TIME MODELS 

Despite the initial success of the m o v e r - s t a y e r formulation there are 
conceptual difficulties with the basic strategy of fitting discrete-t ime 
models to mobility data . In particular, when structural3 information about 
a populat ion is the pr imary goal of an investigation, then the substantive 
interpretat ion a t tached to est imates of the matrix M—in either the pure 
Markov or m o v e r - s t a y e r model—is 

If you regard M as a matrix of structural change paramete rs and fit 
discrete-t ime models to evenly spaced observat ions , then you are tacitly 
assuming that the natural t ime unit be tween , say, industry or occupational 
changes coincides with the sampling interval (3 months in the Social Secu-
rity Adminis t rat ion 's Work History File). Since there is no substantive 
basis for such an identification, the parameters est imated by B K M cannot 
be interpreted legitimately as structural information about the population 
of workers ; al ternate choices of the sampling interval will yield different 
matrices M. Indeed, B K M were aware of this difficulty and noted that 
during a given quar ter some persons will have moved twice, others will 
have moved three t imes , and so on. For these unidentifiable persons you 

rriij = probability that an individual in state i 
will move to state j when a change occurs. 

3 By "structural information" we mean quantities that characterize a population, irre-
spective of the observation interval used for data collection. 
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are really estimating M 2 , M 3 , and so on. Never the less , even by dropping 
any a t tempt to identify M as a matrix of s tructural parameters and jus t 
fitting a discrete-t ime model to quarterly da ta , B K M found an empirical 
regularity of considerable importance. In fact, as we will indicate in the 
section entitled "Pars imonious Models and Fragmentary D a t a , " even 
when cont inuous-t ime Markov mode l s—whose parameters can legiti-
mately be interpreted as structural coefficients 4 —are fit to a variety of 
longitudinal data se ts , the regularity observed by B K M still appears . 

The ambiguity in specifying an appropriate t ime scale for intra-
generational mobility processes has also been pointed out by White 
(1970, p p . 319-320) and Singer and Spilerman (1974, pp . 360-362) . How-
ever , a facet of this ambiguity that seems to have been over looked by 
B K M , as well as by subsequent users of the m o v e r - s t a y e r formulation 
(for example , McCall , 1973), is the fact that conclusions about compati-
bility of data with a discrete-t ime model can depend entirely on an ad hoc 
choice of u n i t - t i m e interval . To see this in the simplest possible setting, 
recall B K M ' s initial fitting of a discrete-t ime Markov chain to quarterly 
observat ions . 

Suppose , for illustrative purposes , that you agree that a natural t ime 
unit for job mobility in a particular populat ion cohort is 6 weeks . Then an 
a t tempt to fit an observed one-quarter (12-week) transition matrix P(0, 1) 
to a Markov chain consists of asking whether there exists a s tochast ic 
matrix M such that 

An affirmative answer would require that P(0, 1) have at least one 
stochast ic square root , [P(0, 1) ] 1 / 2 . That this is by no means automat ic can 
be seen if you consider a two-state p rocess with observed one-quar ter 
transit ion matrix 

This matrix has no s tochast ic square roo ts , and it is therefore incompati-
ble with a discrete-t ime Markov s t ructure if the natural t ime unit is 
believed to equal 6 weeks . However , if you use a 4-week t ime unit then 
you find that P(0, 1) does have a s tochast ic cube root given by 

4 As the reader will see, these parameters are independent of the sampling interval. 

P(0, 1) = M 2 . 
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More generally, P(0, 1) has no stochastic roots of any even order , while it 
does have a s tochast ic cube root , a s tochast ic fifth root , but no odd 
stochast ic root of order greater than five. 

A considerat ion of high order roots (say, greater than four) is not really 
an issue with quarterly observat ions of j o b mobility; however , it certainly 
could be for annual observat ions or more widely spaced data . The 
essential point to be made here , however , is that for processes such as 
intragenerational occupat ional mobility, which are both intrinsically 
nonsynchronous 5 and lack any substant ive basis for a choice of unit t ime 
interval , a more natural strategy is to fit continuous-t ime models (in which 
the waiting times be tween moves are viewed as random variables) to the 
data , and carry out systematic discrimination among al ternative models in 
that set t ing. 6 This kind of extension of the m o v e r - s t a y e r framework was 
first carried out by Spilerman (1927a) with further generalizations 
indicated in Singer and Spilerman (1974). These developments will be 
reviewed together with a variety of other models in the section entitled 
"Pars imonious Models and Fragmentary D a t a . " 

Other Explanations of High Diagonals 

B K M ' s introduction of the m o v e r - s t a y e r model to explain "cluster ing 
on the main d iagona l , " that is , the empirical regulari ty 7 

p«(0, k) > mSf, i = l r ; * = 2, 3 , . . . (4) 

has led to the development of a variety of qualitatively different kinds of 
models , all capable of accounting for Inequali ty (4). The five principal 
features of social p rocesses that are not taken into account in univariate 
t ime-stationary Markov mode l s 8 and that have motivated the construct ion 
of alternative models are : 

5 By "nonsynchronous" we mean that persons do not all change state simultaneously. 
6 In instances where a substantively meaningful unit time interval exists, a discrete-time 

model would indeed be appropriate (for example, explaining presidential election out-
comes). 

7 P«(0, k) is a diagonal entry in the observed £-step matrix, and m\f) is the corresponding 
entry in the A>step matrix predicted by a discrete-time Markov chain. 

8 We have replaced the usual mathematical terminology "time-homogeneous Markov 
chain" by the phrase "time-stationary Markov chain." This change of terminology has been 
incorporated in order to avoid confusion with our use of the word "homogeneous" to de-
scribe a population of individuals possessing a common set of transition probabilities. It 
should also be emphasized that we do not assume that the initial distribution of individuals 
among system states is the equilibrium distribution for a Markov process. Such an 
assumption would imply that the Markov process is also a "stationary" process in the usual 
mathematical sense of the word. 
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1. Population heterogenei ty 
2. Time-varying propensi t ies to change system states (e .g . , income 

categories , occupat ions , industries) 
3 . Nonexponent ia l waiting times be tween changes of s tate 
4 . Strong dependence on past history 
5. Latent variables 

Fea tures 1, 2, and 3 have received the most at tention in a t tempts to 
develop stochast ic p rocess models that can account for Inequali ty (4) and 
that also mirror other widely observed empirical phenomena , such as the 
increasing propensi ty with the passage of t ime for persons in a part icular 
occupat ion to remain there . Fo r a nice empirical study of manpower flows 
in British labor markets where this behavior occurs , see Kuhn et al. 
(1973). Since our pr imary concern in the next three sections will be with 
specification, est imation, and identification issues involving models based 
on 1-3 , a few remarks about 4 and 5 are in order . 

In a review of B K M ' s s tudy, Feller (1956) suggested that for processes 
such as j ob mobility, dependence on pas t behavioral pa t te rns probably 
was so pronounced that it would be essential to develop detailed models 
incorporating past his tory in order to have a satisfactory descript ion of 
the observed empirical pa t te rns . Indeed , Feller suggested the use of 
higher order Markov processes for this pu rpose . As a strategy for under-
standing social phenomena such as mobility among occupat ion, industry , 
or income categories , this kind of p rogram has never been seriously 
followed up and has in fact been criticized on several g rounds . Coleman 
(1964a, pp . 9 -11) , in part icular , has emphas ized that the intrinsically het-
erogeneous nature of most populat ions is largely ignored by an 
introduction of higher order Markov models , and that such an exercise is 
more akin to blind curve fitting of successively higher order polynomials 
to irregular data . 

One might argue that models incorporat ing both heterogenei ty and 
long-range dependence should be in t roduced; however , the fragmentary 
na ture of the data that can be collected in most surveys—part icular ly the 
small number of t ime points at which persons involved in panel studies 
can be re in te rv iewed—makes judgments as to the relative impor tance of 
phenomena that are to be incorporated in pars imonious models essential . 
In fact, a pr imary reason for the emphasis on populat ion heterogenei ty 
and the neglect of long range dependence is the greater impor tance for the 
development of sociological theory a t tached to an unders tanding of the 
components of heterogenei ty . The strategies of introducing independent 
variables into Markov chain models developed by Coleman (1964a), 
McFar land (1970), and Spilerman (1927b) as well as the mixture models 
introduced in Spilerman (1972a) and Singer and Spilerman (1974) are all 
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based on considerat ions of pars imony of models relative to the available 
data and on the judged impor tance of populat ion heterogenei ty. 

Concerning item 5, many of the observed attitudinal responses in panel 
s tudies , such as opinions about political i ssues , career aspira t ions , and so 
on are related to a variety of nondirectly observable (or latent) social and 
psychological var iables . In addition, there are often several competing 
theories about the relationships which may exist be tween latent and 
manifest (that is , observable) variables. An important research objective 
with panel data is to discriminate among dynamic models incorporat ing a 
variety of latent and manifest variable relat ionships. Despi te its 
impor tance , this aspec t of the analysis of longitudinal surveys is largely 
undeveloped. The major a t tempts to consider both the substant ive and 
methodological issues have been by Coleman (1964a), Lazarsfeld and 
Henry (1968), and Wiggins (1973). The last of these contains a superb 
collection of examples and lucid s ta tements on the enormous range of 
unresolved mathemat ical , statistical, and soc ia l - theore t ic p rob lems . In 
the remainder of this chapte r we will concent ra te on models that incorpo-
rate population heterogenei ty , t ime-varying propensi t ies to change state , 
and general classes of waiting t imes be tween moves . Howeve r , it should 
be noted that the same methodological issues arise in dealing with latent 
s t ructure models but with a considerable increase in complexi ty. 

Parsimonious Models and Fragmentary Data 

In the context of panel s tudies, Coleman (1964b) introduced 
continuous-t ime Markov chains as an initial baseline class of models . 
Howeve r , in fitting these models to observed data , he noted the same kind 
of empirical regular i ty—underpredict ion of diagonals of observed 
matr ices—which B K M and others had found using discrete-t ime models . 
This finding has mot ivated the development of a variety of formal models 
of he terogeneous populat ions that are both moderate ly realistic and 
simple enough so that parameters can be est imated and the models fal-
sified using ra ther fragmentary data . The strategies for introducing het-
erogeneity have basically been of two distinct types : Individuals (or 
subpopulations) are classified either according to the rate at which they 
move (Spilerman, 1972a; Singer and Spilerman, 1974) or according to 
their propensity to move be tween pairs of states when a transition oc-
curs (McFar land, 1970; Spilerman, 1972b; Singer and Spilerman, 1974). 
These subpopulat ions are not a lways directly observable , and mixtures 
of Markov and semi-Markov processes provide simple, readily inter-
pretable models of the observed population-level p rocesses . Explicit de-
scriptions of models of these types , suited to intragenerational mo-
bility s tudies, are given in the following subsect ions. 
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MODEL SPECIFICATIONS 

In order to illustrate some explicit models of he terogeneous popula-
tions and clarify the substant ive assumptions that accompany their use , 
we first recall the basic mathematical s t ructure of cont inuous-t ime 
Markov chains with stat ionary transition probabili t ies. In part icular , con-
sider a stochastic p rocess with a finite number of states whose transition 
probabilit ies are governed by the system of ordinary differential equations 

dV(t)ldt = Q P ( 0 , P(0) = I (5) 

where P ( 0 and Q are r x r matr ices. It is well known (Chung, 1967, pp . 
251-257; Coleman, 1964b, p p . 127-130) that if Q has the s t ructure 

r 
qu > 0 for / j^j, qu < 0, ]T qtj = 0, / = 1, . . . , r (6) 

j = i 

then the functions P( / ) , / > 0 that are solutions of Equat ion (5) comprise 
the transition matr ices of continuous-t ime stationary Markov chains . A 
typical e lement , p W ( 0 , of P(f) has the interpretat ion, 

PiAO = probability that an individual starting in 
state i at t ime 0 will be in state j at 
t ime 

The Q-arrays, which are known as intensity matrices, represent struc-
tural information about the population: 

1- Qij /~Qu = probability that an individual in state / 
will move to state j , given the occurrence 
of a transit ion 

2. / / - qu = expected length of t ime for an individual 
in state i to remain in that state 

We will deno te the class of intensity matr ices [arrays of the form of 
Equat ion (6)] by SI. 

Solutions of Equat ion (5) are given by the exponential formula 

P ( 0 = exp(Q/) , t > 0 (7) 

where the matrix exponential exp(A) (A being an arbitrary r x r matrix) is 
defined by 

exp(A) = 
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A S i m p l e F a c t o r e d R e p r e s e n t a t i o n of Q 

The previous general formulation of continuous-t ime Markov tran-
sition matrices has been used in numerous sociological contexts (for ex-
ample , Bar tho lomew, 1973; Coleman, 1964b, p p . 177-182). Howeve r , 
the analysis of social p rocesses , particularly in a heterogeneous popula-
t ion, is greatly facilitated by an alternative formulation which provides the 
basis for a classification of individuals (or subpopulations) according to 
their ra tes of movement , their propensit ies to move to particular s ta tes , 
or both simultaneously. A starting point for this development was 
Spi lerman 's (1972a) extension of the m o v e r - s t a y e r formulation to 
continuous-t ime, with a more general classification of subpopulat ions 
than the simple m o v e r - s t a y e r dichotomy. The basis for this extension 
was simply the introduction of a factored representat ion for Q-matrices of 
the special form Q = X(M - I ) , where X is a posit ive constant signifying 
the expected rate of movement , and M is the transition matrix that each 
individual in the populat ion follows at a move . 

Classification according to rate of movement means assigning a 
number X to each individual (or subpopulat ion) , thereby designating what 
we will call type-X individuals. The value 1/X can be interpreted as an indi-
vidual ' s mean waiting t ime before moving (or before making a decision to 
possibly move) . Similarly, classification according to propensi ty to 
transfer to particular states means assigning a stochastic matrix M to an 
individual, thereby designating what we will call type-M individuals. If 
pe rsons are to be classified in both of these ways s imultaneously, we 
would speak of type-(X, M) individuals. 

Using this classification scheme, the random variables {Y(t), t > 0} that 
descr ibe a type-X individual 's history may be constructed from two sepa-
ra te processes : (1) a sequence of independent positive random variables 
r 0 , T i , . . . describing waiting times be tween moves and satisfying 

Prob(r, > 0 = exp ( -Xf ) , i = 0, 1, 2, . . . ; / > 0 

and (2) a discrete-time Markov chain {X(k), k = 0, 1, 2, . . .} having 
one-step transition matrix M that descr ibes moves when they occur . You 
can then think of an individual whose transit ion probabilities are governed 
by e t k m m l > as evolving according to the following prescription: 

1. Starting in state i at t ime 0, the individual stays there for an expo-
nentially distr ibuted length of t ime r 0 with 

Prob( r 0 > 0 = e x p ( - X 0 , t > 0. 

Thus Y(t) = X(0) = i for 0 < t < r 0 . 
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2. At the end of this t ime he makes a decision to move to s t a t e j with 
probabil i ty mi5. (In general , mu ^ 0.) Thus F( r 0 ) = X(l) = j . 

3. N o w he waits in s tate j for an exponentially distr ibuted length of 
t ime Tt tha t is independent of T 0 , X(0), and X(l); especially, 

P r o b (T ! > t\X(0), T 0 , X(l)) = P r o b ( T i > / ) = e~kt 

and 

Y(t) = X(l) for T 0 ^ t < T 0 + T V 

4. Then he makes another decision to move to state h with probability 

mjh; hence , 

r ( T 0 + rx) = X{2) = h. 

5. The sequence is repeated . In general , 

Y(t) = X(k) for k^Ti<t<j^Ti 

1=0 t=0 

with T 0 , rl9 . . . independent of {^(A;), /: = 0, 1, 2, . . .} and of 
each other . 

Spi lerman 's (1972a) extension of the m o v e r - s t a y e r model was a mix-
ture of Markov processes of the previous sort in which individuals 
associated with the pa ramete r X were assumed to occur in the total popu-
lation with a frequency described by the gamma density 

a > 0, fi > 0, X > 0. 

Type-X individuals are considered to be nondirect ly observable , and all 
types of individuals are t reated as having the same propensi ty to move 
among the s ta tes , prescr ibed by the matr ix M. The population-level 
process {Z(t), t > 0}, which is observable , then has transit ion probabili-
ties given by 

P ( 0 = T exp[rX(M - l)]g(k) d\ 
Jo 

(8) 

The choice of a gamma density in this specification is based on the ability 
of that functional form to descr ibe a variety of unimodal curves , unimo-
dality being a reasonable character izat ion of the frequency of occurrence 
of different types of pe r sons , with respect to rate of movement , in heter-
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Equat ion (9) is a continuous-t ime analog of the m o v e r - s t a y e r model in 
which the fraction of s tayers is the same for all s ta tes , and l / \ 0 is the 
expected waiting t ime be tween moves in the mover populat ion. Equat ion 
(10) combines the m o v e r - s t a y e r model with the more general form of het-
erogeneity in the mover population which was specified in Equat ion (8). 
Because this mixture adds a concentrat ion of stayers to the gamma 
density, it is known as the spiked gamma (with vodka , please) . 

A M o r e G e n e r a l F a c t o r e d R e p r e s e n t a t i o n of Q 

F r o m a substant ive point of view, a principal defect of the 
individual-level descript ion in " A Simple Fac tored Representa t ion of Q " 
is the requirement that a pe r son ' s waiting t ime distribution be the same in 
every state . It is desirable to eliminate this constraint and retain the flexi-
bility of the full Markov model , since there are many instances in which 
rate of movement is a function of system s ta te . Fo r example , if the system 
states are industry categories we know that industries differ in their rates 
of employee separation (Blauner, 1964, p p . 198-203). 

W e therefore classify a person according to the diagonal matrix 

Ai . o\ 
A = • , ^ > 0 , i = 1 , 2 , . . . , r 

where 1/X4 has the interpretat ion, " ave rage waiting t ime in state / . " A 
type-A individual 's history {Y(t), t > 0} is now governed by the transition 
matrices 

P ( 0 = exp[*A(M - I ) ] , / > 0 (11) 

and these individuals are viewed as occurring in the total populat ion with 
a proport ion specified by a joint probability density g(kl9 . . . , X r). The 
previous construct ion of individual histories {Y(t), t > 0} out of random 
waiting t imes r 0 , rl9 . . . and a discrete-t ime Markov chain {X(k), k = 0, 

ogeneous populat ions (Palmer, 1954, p . 50; Taeuber et al., 1968, p . 46). 
T w o other mixtures of some impor tance for intragenerational 

occupational mobility are processes with transit ion probabilities governed 
by 

P ( 0 = si + (1 - j)exp[fXo(M - I)] (9) 

and 

P ( 0 = si + (1 - s) r exp[fX(M - I)]g(k) d\ 
J o 

(10) 
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1 , 2 , . . . } must now be modified by allowing the distribution of rk to 
depend on the current s tate X(k). 

In part icular, we define 

Y{t) = X{k) if ^ T ^ K ^ T , 

i=0 i=0 

where 

Prob(r f c > f |*(0), T 0 , Z ( l ) , rl9 . . . X(k - 1), r k . u X(k) = i) 

= Prob(r f c > t\X(k) = i) = e x p ( - ty) 
for 1 < i < r; A = 0, 1, 2, . . . . (12) 

It should be pointed out that this formulation requires more complicated 
est imation techniques than the simple factored representat ion described 
in the previous section. Howeve r , a full discussion of these issues in the 
context of panel studies lies outside the scope of the present chapter . 

M o r e G e n e r a l W a i t i n g T i m e D i s t r i b u t i o n s t h a n E x p o n e n t i a l 

Despite the more diverse form of heterogenei ty that is formalized in the 
previous section, the increasing tendency of persons to remain in a partic-
ular s tate (occupation, geographic region, and so on) the longer they have 
been there is an empirical regularity that is not captured by any time-
stat ionary Markov model . McGinnis (1968) refers to this phenomenon as 
cumulat ive inertia, and empirical evidence of its p resence in intragen-
erational mobility is provided, for example , by K u h n et al. (1973); Land 
(1969); and Myers et al. (1967). This phenomenon is also known in the 
demography li terature as "du ra t i on -dependence , " and a nice review of 
formal models which incorporate it is provided by H o e m (1972). 

In order to formalize du ra t i on -dependence and simultaneously clas-
sify individuals according to rate of movemen t and propensi ty to transfer 
to part icular s ta tes , it is convenient to retain the decomposi t ion of individ-
ual histories {Y(t), t > 0} discussed in the previous sect ions. The only 
modification is the introduct ion of special nonexponent ia l distr ibutions, 
Fi(t), 1 < / < r, which describe durat ion-dependent waiting t imes in state 
i. In part icular, we define 

k— 1 k 
Y(t) = Xik) for £ t , s r < J t i (13) 

i=0 i=0 

where t 0 , t „ . . . a re posit ive random variables satisfying 

Prob (T* > f |*(0), T 0 , X(l), t „ . . . , Xik - 1), T f c _ „ X(k) = i) 
= Prob(r f c > t\X(k) = i) 
= 1 - FAt) 1 < i < r. (14) 
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T o incorporate the notion of du ra t i on -d ep en d en ce (or cumulat ive 
inertia) we restrict Fi{t) to be of the form 

Fi(t) = 1 - e x p ^ - j * ht(u) du^9 1 < i < r (15) 

where h{{u) is a posit ive decreasing function such that 

ht(u) du = + oo. r 
Jo 

where ft(t) is the probabili ty density corresponding to Fi(t). 

The process {Y(t)9 t > 0} defined here is a special form of semi-
Markov p roces s 9 whose transit ion probabilities 

Prob(F(r) = j\Y(0) = i) = Pij(t), 1 < i < r 

are the unique solutions of the system of integral equations 

Putt) = 8«[1 ~ F,(f)] + T f fi(s)mikpkj(t - 5 ) 

In this equat ion, 

• - - { A ; f w , <•«> 

and ||m i f e|| = M is the one-step transition matrix governing the discrete-
t ime Markov chain X(k), k = 0, 1,2, . . . used to specify Y(t) in Equat ion 
(13) . 1 0 N o w classification of an individual evolving according to a semi-

9 For a rigorous mathematical discussion of the special semi-Markov construction 
defined by Equations (13) and (14), see Kurtz (1971). 

1 0 The specification of semi-Markov processes in Equations (13), (14), and (16) does not 
describe the most general process of this kind as treated in the mathematics literature. In 
particular, the original semi-Markov framework allowed for waiting time distributions that 
could depend on the next future state as well as on the current state of the process. In order 
to utilize models incorporating this kind of detail, a more extensive data base would be 
required than is currently available in most multiwave panel studies. Hence, considerations 
of parsimony have led us to restrict our attention to a subclass of semi-Markov processes 
which requires the estimation of fewer parameters. 

The assumption that hi be decreasing implies that the longer an individual 
s tays in state /, the less likely he is to move in the immediate future. In 
part icular , the probabili ty that an individual known to be in state / at t ime / 
will exit from that s tate in the next dt units of t ime is given by 

ht(t) dt = 
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Markov process would mean to character ize him by the family of 
distributions 2F = {F^t), . . . , Fr(t)} describing the waiting t imes in any 
s ta te , and by the s tochast ic matrix M describing his propensi ty to move to 
part icular s tates . 

In specifying a population-level process {Z(t), t > 0} as a mixture of 
this kind of semi-Markov process , parametr ic families of distr ibutions are 
usually used to define F{(t) and then a suitable mixing distribution is 
defined on the pa ramete r s . For example , 

F(t) = 1 - e x p ( - y ^ 2 ) with yx > 0, 0 < y2 < 1 

can be expressed in the form of Equat ion (15) with 

h(u) = yxy2 uyrX 

and a reasonable initial choice of mixing distribution can be defined by 

p i p 2 

g(u, v) du dv = 
J o Jo J Y2 

dv. 
o 

Thus yx and y2 are t reated as independent parameters with yx being 
gamma distributed and y2 being uniformly distributed on [0, 1]. This mix-
ture specification is meant to be only a suggestion of a reasonable starting 
point for the fitting of semi-Markov mixtures to mult iwave panel data . A 
series of empirical investigations comparing a variety of mixture models 
remains to be carried out . 

A final point that should be mentioned concerning the semi-Markov 
models (13) is the basically regenerative nature of these p rocesses . In par-
ticular, individuals evolving according to Equat ions (13)—(15) have an 
increasing propensi ty to remain in each state the longer they are there . 
Howeve r , once a change in state occurs , an individual may be much more 
likely to move again in the immediate future than he was before the 
change occurred. Although the cumulative inertia behavior occurs in each 
state separately, it need not , according to these models , hold throughout a 
career involving changes of state (that is , there is no explicit notion of 
individual aging). This raises the question of finding al ternative models to 
the previous semi-Markov formulation in which the propensi ty to move in 
the immediate future decreases throughout an individual 's his tory. This is 
the subject of the next section. 

A Non- t ime-s ta t ionary M a r k o v M o d e l 

Consider a populat ion in which an individual 's history {Y(t), t > 0} is 
defined by 

Y(t) = X(k) for ^ T< < t < rt (17) 
i = 0 1=0 
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where {X(k), k = 0, 1, 2, . . .} is again a discrete-t ime Markov chain, 
governed by M and describing moves when they occur . r 0 , r 1 ? . . . are 
waiting times be tween moves (or decisions to possibly move) , and they 
satisfy 

Prob(r* > f|*(0), T 0 , . . . , * ( * - \),Tk.uX{k)) 

= Prob(r* > f |t 0 + • • • + T f e _ , ) 

= 1 - exp - h(u)du) (18) 

where h(u) is posi t ive, decreasing, and satisfies 

Jo 
h(u) du = + oo. 

The specification of Equat ion (18) implies that after each successive 
move , an individual 's propensi ty to remain in his new state is not only 
greater the longer he s tays , but it is also greater than at any t ime prior to 
his last move . In part icular , this formulation captures the notion of cu-
mulative inertia throughout a career , such as might result from aging, 
and seems more appropr ia te than some of the previous semi-Markov 
models for investigations of intragenerational occupational mobility. See , 
in particular, Kuhn et al. (1973) for some empirical evidence supporting 
this posit ion; see also S0rensen (1975) for additional details on this sort of 
formulation. 

The stochastic p rocess specified by Equat ions (17) and (18) is a special 
non-time-stationary Markov p r o c e s s 1 1 where 

P r o b ( F « =j\Y(0) = 0 = A j ( 0 , t) 

exp (J h(u)duyM - I) (19) 

In principle, he terogeneous population models could be const ructed from 
mixtures of this kind of non-time-stationary model of individual behavior . 
Howeve r , the fragmentary nature of the da ta that are usually available in 
mult iwave panel studies makes judgments about the relative impor tance 
of nonstat ionari ty versus heterogeneity essential if pars imonious models 
are to be fit to the data . In terms of the discussion of high diagonals in the 
section entitled " O t h e r Explanat ions of High Diagona l s , " the difficult 
conceptual point that such judgments raise is that each of the following 
qualitatively different interpretat ions is capable of accounting for that 
empirical regularity. 

1 1 For a nice mathematical treatment of non-time-stationary Markov chains, see 
Goodman and Johansen (1973). 
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i. A homogeneous populat ion described by the nonsta t ionary model 
in Equa t ions (17) and (18) 

ii. A heterogeneous populat ion described by mixtures of stat ionary 
Markov models such as the m o v e r - s t a y e r extens ions in Equat ions 
(8), (9), and (10) 

iii. A homogeneous populat ion described by a semi-Markov model 
such as Equat ions (13)-(15) 

iv. A heterogeneous populat ion described by mixtures of interpre-
ta t ions i and iii 

P rocedures for discriminating among alternative conceptual mode ls , 
such as these , in a panel study are outlined in the sect ion entitled 4 4 St ra te -
gies for Discriminating among Competing M o d e l s . " The discussion there 
is designed to illustrate a general strategy of fitting several models to the 
same data , each of which emphasizes a qualitatively different behavioral 
pat tern . Highly structured residuals from such models usually represent 
the most suggestive information about factors that have not been for-
mally incorporated in a model . (The empirical regularity found by B K M 
is a simple instance of residuals from a base-line model being suggestive 
about al ternative descriptions of an empirical process . ) One of the prin-
cipal research directions that this approach suggests is the intensive 
development of fitting and identification procedures for a variety of 
realistic models using limited longitudinal information. 

FRAGMENTARY DATA 

F r o m the outset we have emphasized the limited number of t ime points 
at which panel data usually are obtained. It is important for a proper 
unders tanding of the est imation and identification strategies discussed in 
the next two sections that some explicit instances of longitudinal data be 
descr ibed, together with an indication of precisely what , in each ins tance , 
is meant by the phrase " f ragmenta ry . " 

Example 1. Le t {Yii)(t), 0 < t < f*, t* = durat ion of the study} repre-
sent the history of the ith individual in a panel study (for example , 
occupational career pa t te rn , succession of brand preferences , and so on) , 
and let 0 = t0 < tx < • • • < tn represent the t imes at which the waves of 
the panel are scheduled (that is , the reinterview times). Although changes 
of s tate can occur at any t ime t, the observed process is 

{Y«\tk), k = 0, 1, 2, . . . , N], 1 < i < N (20) 

where N = number of persons in the closed populat ion under s tudy. Thus 
the transit ions be tween sampling instants as well as their t imes of occur-
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rence are not observed. It is because of this missing information that we 
refer to data of the form of Expression (20) as f ragmentary . 1 2 I t should be 
noted that this was precisely the sampling situation in B K M ' s study 
where t i + 1 - t{ = A = 3 months , / = 0, 1, 2, . . . . 

Example 2. In a res idence history s tudy (Taeuber et al., 1968), 
observat ions were taken retrospectively on current res idence, first, sec-
ond, and third prior res idences and birth place of individuals in particular 
age cohor ts . This kind of data represents an instance of fragmentary 
information about a migration process in that gaps are present in the resi-
dence histories. 

Example 3. Le t T(i\t) = {number of transit ions by the ith individual 
be tween time 0 and time t}, and consider observat ions of the form { l ^ f o ) * 
T(i)(tk), 0 < & < A 7 , l < / < A f } . This kind of information was obtained in 
the social mobility studies of Palmer (1954), Lipset and Bendix (1959), and 
in the much longer s tudy of Paraes (1972). It is fragmentary due to the fact 
that the t imes of occur rence of the transit ions are missing. 

F r o m the perspect ive of estimation and identification with any of the 
mathematical models mentioned previously, the ideal situation would be 
to have complete histories of moves among s ta tes , as well as durat ions in 
each state for a long t ime interval. H o w e v e r , because of cost consider-
at ions in conducting many reinterviews over a long time span , and be-
cause of low response reliability when detailed retrospect ive quest ions 
are asked , only fragmentary data have been obtained in such major 
investigations as the OCG-1 survey (Blau and Duncan , 1967), the OCG-2 
survey (Hauser and Fea the rman , 1973), Michigan 's Income Dynamics 
Panel (Morgan and Smith, 1969), and the National Longitudinal Study of 
Labor Force Exper ience (Parnes , 1972). This raises the quest ion of what 
sorts of partial information to gather if the da ta are to be used to discrimi-
nate among alternative theories using formal mathematical models . Fo r 
example , if the study concerns occupational mobility and the collection 
design is a re t rospect ive survey, we might collect any of the following 
kinds of data: 

1. A complete his tory of all jobs held and durat ions in the jobs 
2. First occupat ion and current occupat ion 
3. First occupat ion, current occupat ion, and number of intervening 

occupations held 

1 2 Another reason why we might consider data to be fragmentary is if the duration of the 
study is too brief for significant amounts of movement to have occurred. We do not address 
this issue in the present discussion. 
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4. First occupat ion, current occupat ion, and previous occupat ion 
(possibly together with duration t imes in each occupational state) 

Clearly, the combinat ions can be e laborated. What is consequent ial 
about this decision is that once the first a l te rnat ive—complete 
his tor ies—is rejected as a research design, it becomes crucial which 
pieces of data one decides to collect. Different estimation procedures 
must be employed according to the kinds of information ga thered , and 
some procedures will yield more efficient est imates of the parameters 
than will o thers . The choice of data collection strategy must also reflect 
the classes of mathematical models that a researcher intends to apply, 
because certain information that is not required to fit one model type is 
crucial to the est imation of another . 

The simplest setting in which to illustrate estimation and identification 
with fragmentary data is the fitting of continuous-t ime Markov chains to 
data of the form descr ibed in Example 1; that is , observat ions on individu-
a ls ' locations at a few points in t ime. The essential steps are descr ibed in 
the next section. 

Embeddability and Identification 

Suppose observat ions on a closed populat ion have been collected 
at the evenly spaced t ime points t0 = 0, t l 9 t2, . . . , tn where 
tk+i ~ tk = A > 0, for k = 0, 1, . . . , n, and assume that the number of 
observat ions on the populat ion is small, say, n < 8. Fur the rmore , con-
sider the observat ions to include only information on current system 
states; namely, {^ ( f* ) , k = 0, 1, 2, . . . , n} for 1 < / < N , 
N = number of persons in the closed populat ion under investigation. This 
is a s tandard data collection situation in mult iwave panel s tudies (for 
example , B K M used this type of data) , and it provides the simplest setting 
in which to illustrate embeddabili ty and identification issues . 

Embeddability refers to the question of whether observat ions on an 
empirical p rocess a re compatible with the conceptual assumpt ions (theo-
retical structure) underlying a part icular class of mathematical models 
(for example , t ime-homogeneous Markov , mixture of Markov , semi-
Markov) . Where the answer is affirmative, identification p rocedures refer 
to techniques for recovering the part icular set of s tructural parameters 
from the model class that should be associated with the empirical p rocess . 
Both issues are central to the analysis of panel data . Identification, in par-
ticular, can be difficult to accomplish due to the fact that qualitatively 
different sets of s tructural parameters may be consistent with da ta from 
evenly spaced observat ions . 
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To fix the ideas in the simplest setting, consider fitting a continuous-
time Markov chain with stationary transit ion probabilities to da ta of the 
sort jus t described. A procedure for carrying out this task consists of two 
principal s teps: 

1. Fo rm the stochast ic matrices P ( M , /A) with entries 

{number of persons in state / at time kA 1 
who are also in state j at time /A J 

H}$. a , , ) {number of persons in state i at t ime kA} 

and check that 

P ( * A k2A) = P(£ 3A, k4A) (21) 

for kx < k2 ^ n\ ks < k4 < n with k2 - kx = k4 - k3 

and that 

P f o A , *,A) = P f e A , /A)P(/A, k2A) (22) 

where 0 < < / < k2 < n. 

Equat ion (21) is a test of t ime stationarity; and Equat ion (22) is a primitive 
test of the Markov assumpt ion (that is , independence of future state from 
past history, given current state). Formal tests of this kind are described 
by Anderson and Goodman (1957) and Billingsley (1961). 

2. Compute 

[(/ - k)]-1 log P(*A, /A) , 0 < k < I < n (23) 

and observe that if the da ta are compatible with a time stat ionary Markov 
model , then at least one branch of the logarithm of any given matrix in the 
list (23) should be roughly equal to some branch of the logarithm of any 
other matrix in the list. In addition, this common logarithm should be an 
intensity matrix (that is , it should belong to the class 

S = { Q : q« ^ 0, qtj > 0 for i £ qtj = ol). 
^ j = i J 

The process of verifying that P can be represented in the form exp(Q) 
for at least one Q E 2. is a test for embeddability of the data in a 
continuous-t ime Markov model . Although this step is seemingly 
straightforward, it should be pointed out that some surprisingly subtle 
phenomena are involved in the embeddabili ty test . In part icular , due to 
the multiple valued na ture of the logarithm function, it is not immediately 
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apparent that one can find an effective computat ion algorithm to check for 
the existence of even one branch of log P , which is an intensity matrix. 
Indeed , it would appear that infinitely many branches of the logarithm 
might have to be checked to decide on embeddabil i ty. 

For tunate ly , however , any matrix that can be represented as exp(Q) 
with Q 6 2 must have eigenvalues of a ra ther restrictive na ture . In fact it 
is the existence of sharp upper and lower bounds on the eigenvalues that 
leads to a practical computat ion strategy for deciding embeddabil i ty . The 
explicit eigenvalue restrict ions and associated computat ion scheme are 
outlined here . H o w e v e r , for a detailed discussion of this point and further 
indication of its role in the analysis of panel data , the reader should 
consult Singer and Spilerman (1976). 

Closely related to the problem of deciding embeddabili ty with a finite 
number of tests is the fact that in the course of such a computa t ion , there 
may be several b ranches of the logarithm of a stochastic matrix that are 
intensity matr ices . Identification refers to the task of deciding which of 
these intensity arrays should be associated with the empirical p rocess . In 
part icular , it is possible to have 

P(£A, /A) = exp[(/ - *)AQJ 
and 

P(*A, /A) = exp[(/ - k)AQ2]
 ( 2 4 ) 

0 < k < I < n 

where Qt £ Q 2 b u t Q x E Si and Q 2 E St. (See Singer and Spilerman, 1975, 
1976 for explicit examples of this behavior . ) The phenomenon in Equat ion 
(24) is an instance of aliasing for Markov transition matr ices , and it is en-
tirely analogous to the aliasing of structural coefficient matr ices in 
continuous-t ime econometr ic models (see, in particular, Phillips, 1973). In 
this situation, the set of underlying structural parameters (that is , the 
unique intensity matrix that should be associated with an empirical 
process) is not identifiable. A researcher confronted with matr ices such as 
Q x and Q 2 would either have to adjudicate be tween them on substant ive 
grounds or collect additional data at a t ime that is not a multiple of the 
sampling interval A. Then the underlying transition mechanism could be 
identified since only one of the matrices (Q x or Q 2 ) could be consistent 
with the nonevenly spaced observat ions . 

The computat ion scheme outlined here recovers all b ranches of the 
logarithm of a s tochast ic matrix P , which are intensity matr ices , provided 
P has distinct eigenvalues. This is clearly the situation in most 
applicat ions. H o w e v e r , it should be noted that repeated eigenvalue matri-
ces do play an important role in sensitivity analyses , and they can be 
associated with a cont inuum of intensity matr ices (that is , a s tochast ic 
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—which restrict the eigenvalues, X, of an arbitrary r x r s tochast ic 
matr ix—together with the representat ion P ( 0 = exp(fQ) for Markov 
transit ion matr ices , to obtain (25) as a restrict ion on the eigenvalues of 
exp(Q). The shaded zone in Figure 12.1 depicts the region defined by the 
inequalities (25) and exhibits a typical set of logarithms of the eigenvalues 
associated with an embeddable matrix. 

Step 2. If all eigenvalues of P are real and posi t ive, then their loga-
rithms are real and negative and they automatical ly satisfy (25). In this sit-
uat ion there can be at most one branch of log P in 21. To compute i t—and 
thereby check embeddabi l i ty—reduce P to diagonal form (that is , repre-
sent P as P = H A H - 1 where 

and H is a nonsingular similarity transformation). Then calculate 

log P = H log AH1 (27) 

where 

matrix P may be within er ror distance of the observed array P and be rep-
resentable as P = exp(Q) for an uncountably infinite set of matr ices in 21: 
See Singer and Spi lerman, 1976 and Cuthber t , 1973 for details on this 
point) . This raises difficult questions of both interpretation and reliability 
of est imates of structural parameters based on evenly spaced data . Exten-
sive reanalyses of da ta from a variety of panel studies would be necessary 
in order to assess whe ther the possible instability jus t described is in fact a 
frequently occurring empirical phenomenon . 

A COMPUTATION STRATEGY TO DECIDE EMBEDDABILITY 

Step 1. Compute the eigenvalues of P and check whether or not they 
each satisfy 

s arg(log X) < TT( (25) 

where r = order of the matrix, and X is an eigenvalue of P. The in-
equalities (25) were established by Runnenberg (1962). In particular, he 
used the inequalities of Karpelevi tch (1951) 

(26) 
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Figure 12.1. Eigenvalue restrictions for embeddable matrics. 

/ l o g X i 0 
I log X2 

log A = I 
\ 0 l o g X r 

If the matrix (27) is in SI, then P is embeddable in the unique 
continuous-t ime Markov model with intensity matrix given by (27). If (27) 
is not in SI, then P is simply not embeddable in any continuous-t ime 
Markov model . 

Step 3. If P has complex eigenvalues they must occur in conjugate 
pairs . Fo r each such pair (X = p exp(i"0), X = p e x p ( — d e t e r m i n e all 
branches of their logarithms that satisfy (25); especially, 

< arg(log f c X) < IT I 

where r = order of the matrix P, 

arg(log* X) = t an" 1 

(The logarithm of / 

each eigenvalue of an / 

embeddable matrix must^ 

lie inside or on the 

boundary of the shaded / 

zone in the complex / 

plane.) 

I Im log A 
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and k specifies a branch of log f c X according to 

log f c X = log p + i(6 + 2irk)\ k = 0, ± 1, ± 2, . . . ; 0 < 0 < tt (28) 

N o w select one of the branches for each complex conjugate pair , and 
compute log P using (27). Check the resulting matrix for membersh ip in <2. 
Then repeat this calculation for all b ranches satisfying (25). The basic 
impor tance of Runnenberg ' s inequalities (25) is revealed at this s tep , be-
cause they guarantee that only finitely many b ranches need be checked. 
Fur the rmore , all intensity matr ices compatible with the da ta [the aliases 
mentioned in (24)] are recovered in these calculat ions. If multiple matri-
ces Q E S have been found, the researcher should collect additional 
information to discriminate among them in the manner described in 
conjunction with (24). 

Strategies for Discrimination among Competing Models 

Many of the issues involved in at tempting to discriminate among 
competing models can be illustrated in the relatively simple setting of 
testing data for compatibili ty with one of the following four classes of 
models : 

(i) Time-stat ionary Markov chains 
(ii) A restr icted class of mixtures of (i) 

(iii) A restr icted class of non-t ime-stat ionary Markov chains 
(iv) A restr icted class of semi-Markov processes 

To fix the ideas , a s sume that observat ions 

{?«>(/*), FH*k)h l ^ i ^ N , O^k^n (29) 

have been collected at the evenly spaced time points 0 = t0 < 
t t < • • • < t n where t k + 1 - tk = A = (spacing be tween successive ob-
servations) > 0; k = 0, . . . , n - 1; Y{i\tk) denotes the state of the 
ith individual in the survey at t ime tk\ and TH)(tk) equals the total 
number of transit ions by the ith individual in the t ime interval (0, tk). This 
is precisely the data collection situation described in Example 3 (see p . 
280). 

N o w introduce models in which individual histories are represented in 

the form 

Y(t) = X(T(t))9 t > 0 (30) 

where X(k) is a discrete-t ime Markov chain with stat ionary transition 
probabilit ies having one-step transition matrix M , and T(t) is one of the 
four kinds of s tochast ic processes listed he re . 
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A. A t ime-stat ionary Poisson process with pa ramete r y > 0 [special 
case of (i)] 

B . A mixture of A [special case of (ii)] 
C. A non-time-stat ionary Poisson process with expected number of 

j u m p s in the t ime interval (s91) given by / / h{u) du, where h is a 
cont inuous , posit ive, decreasing function such that Jo0 h{u) du = 
-I- oo [special case of (iii)] 

D . A renewal process defined by 

where { r j , i = 0, 1, . . . i, are independent identically distributed 
posi t ive random variables such that 

and h satisfies the same hypotheses as in C [special case of (iv)]. 

In each of these models mobility be tween states is governed by a single 
s tochast ic matrix M. The models differ only in the assumpt ions that are 
made about the waiting t imes between moves . It should also be observed 
that the representat ion of Equat ion (30) provides an al ternative descrip-
tion of some of the models presented in the sections entitled 4 4 A Simple 
Fac tored Representa t ion of 4 4 Q , " 4 4 M o r e Genera l Waiting Time 
Distributions than Exponent ia l , ' ' and 4 4 A Non-t ime-stat ionary Markov 
M o d e l . " 

In part icular, when T{t) is a t ime-stat ionary Poisson process with 
parameter y > 0 (Model A) , then X(T(t)) is simply the t ime-stat ionary 
Markov chain descr ibed in the section entitled 4 4 A Simple Fac to red Rep-
resentat ion of Q , " where the intensity matrix Q has the factored represen-
tation Q = y(M - I) . The advantage of the representat ion in Equat ion 
(30) in the present context (that is , with fragmentary data of the special 
form of Equat ion (29)) is that it explicitly describes the relationship 
be tween the observable quantit ies (Y(tt)9 T(ti))9 i = 0, 1, 2, . . . , n and 
the nondirect ly observable process {X(k)9 k = 0, 1, 2, . . .}. The latter 
process describes transit ions when they occur , and is governed by the 
matrix of structural parameters M. 

When T(t) is a mixture of t ime-stat ionary Poisson processes (Model B) , 

T(t) = max ( A : T { < t\ if T 0 < / 

T{t) = 0 if T 0 > t 

Probjr, > t] = 1 - e x p ^ - J h(u) du^j 
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then X(T(t)) can be any one of the mixtures in Equat ions (8)—(10) 
depending on the choice of mixing distribution. Population heterogeneity 
is introduced only through a classification of persons according to their 
rate of movement , and T(t) describes the number of moves by a type-y 
individual. Such individuals are assumed to occur in the total populat ion 
with a probability specified by the mixing distribution. 

When T(t) is a nonstat ionary Poisson process (Model C) , X(T(t)) is the 
nonstat ionary Markov chain constructed in the section entitled " A 
Non-t ime-stat ionary Markov M o d e l . " The following intuitive description 
is intended to clarify the manner in which this kind of process evolves . 

Consider a homogeneous population in which an individual starting in 
state i at t ime zero s tays there for a random length of t ime TX with 

The assumption that h be decreasing implies that the longer an individual 
s tays in state i, the less likely he is to move in the immediate future. At the 
end of the initial waiting t ime, the individual moves to state j with proba-
bility rriij. Then he stays in his new state for a random length of t ime r 2 

whose distribution depends on TX according to 

Since h is decreasing, the propensi ty of the individual to remain in this 
new state is not only greater the longer he s tays , but it is also greater than 
at any t ime prior to his first move . At t ime r x + r 2 , the individual moves 
again according to M, and waits there a length of t ime r 3 governed by 

This process is repeated , and with each change of state the individual has 
less and less propensi ty to move than at any previous t ime. 

Finally, we consider processes of the form X(T(t)) where T(t) is a 
renewal p rocess (Model D). With this specification, X(T(t)) is a special 
semi-Markov process as defined in the section entitled " M o r e General 
Waiting Time Distr ibutions than Exponen t i a l . " In order to clarify the 
manner by which these processes evolve, consider a homogeneous popu-
lation in which an individual 's initial move is regulated exactly as in the 
nonstat ionary Markov model jus t descr ibed. Howeve r , his waiting t ime r 2 

is assumed to be independent of TX and governed by 

P r o b ( T i > t) = e x p ^ - J h{u) du^j 

Prob( r 2 > f |ri = s) = e x p ^ - j h(u) du 

Prob( r 3 > t\rx + r 2 = s) = e x p ^ - j h(u) du 

Prob( r 2 > i) = e x p ( - j h{u) du V 
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After each successive move , the individual 's new waiting t ime is 
governed by the same probability law as rx and r 2 . The assumpt ion that h 
is decreasing still implies that the longer the individual remains in a partic-
ular s ta te , the less likely he is to move in the immediate future. However , 
in contrast to the nonstat ionary Markov model , each time a move is made 
the propensi ty to move again starts over at a high value and then 
decreases . In part icular , the continual decrease in propensi ty of the non-
stat ionary Markov model no longer holds for the present semi-Markov 
processes . Thus while the former process may be identified with "aging 
of an individual ," the latter is akin to "cumula t ive inertia in an occupa-
t i on , " as described by McGinnis (1968). 

In at tempting to identify which of the four kinds of models—if any—is 
compatible with data of the form (29), the following strategy may be 
utilized. 

Plot cumulative number of moves versus t and check whether this is 
approximately linear (Figure 12.2) or concave downward (Figure 12.3). It 
is the case that Models A and B are consistent with the linear picture where 
the principal t rend is described by a regression line through the origin. 
Model D is consis tent with the linear picture bu t with the main t r e n d — 
(away from / = 0)—descr ibed by a straight line having a possibly non-
zero intercept . Only Model C is consis tent with a pa t te rn of the form de-
scribed by Figure 12.3. 

If the empirical p ic ture corresponds to Figure 12.2, then the s lope, b, of 

Number 
of moves 
in the 
interval 
(0 ,0 

Figure 12.2. Cumulative number of moves versus t for data consistent with Models A, 
B.and D. The cross above tt reports the median number of moves by all persons in the 
panel study during the time interval (0ttt). 

0 
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— i — i — i 1 
1 h h ' 

Figure 12.3. Cumulative number of moves versus t for data consistent with Model C. 
The cross above tt reports the median number of moves by all persons in the panel 
study during the time interval (0,tt). 

a straight line fitted to the linear pat tern would have the following alterna-
tive interpretations on the basis of the above data: 

1. b = y = t ime-homogeneous Poisson paramete r 

2. I y d/ju(y) = b for the mixture of Poisson models 
J o 

13 

3. b = 

1 
(expected waiting t ime be tween 
moves in a renewal process) 

If this linear picture is observed, we would solve—using numerical 
inversion formulas—the following equations for M: 

1. P(0, tx) = e x p ( r l 7 ( M - I)). 

Call the solution M^, it cor responds to Model A, 

i a When the density function /Lt'(y) exists, this expression reduces to the familiar formula 

for a weighted average, yn*'{y) dy. By the text expression, however, we mean 
Jo 

integration with respect to a general probability measure. 

Number 
of moves 
in the 
interval 
( 0 , 0 
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2. P ( 0 , tx) = r exp(r i y(M - I ) ) dpty). 

Call the solution M / ; it cor responds to Model B . 
00 

3 . P ( 0 , / , ) = 2 (Fn(h) ~ Fn+1(tl))M\ 
n=0 

Call the solution M j * ; it cor responds to Model D. (Note: Fn(t) denotes the 
rt-fold convolut ion of the waiting t ime distribution F(t) = 1 - e x p ( - Jl 
h(u) du) with itself.) 

N o w check whether the M-matrix obtained in each case is a bonafide 
stochastic matr ix. This is really an embeddabil i ty test for all three 
model types . If any one of the above calculations yields a matrix that 
is not s tochast ic then that model is inconsistent with the data P ( 0 , tx). If 
one or more of these calculations yields a stochastic matr ix, then we test 
its ability to predict the observed matr ices P (0 , t2), P (0 , / 3 ) . . . using 
the appropria te equat ion. In particular, prepare tables of the form 

1'. P ( 0 , t2) - e x p ^ M , - I ) ) , P ( 0 , t3) - exp^yCMx - I ) ) , . . . 

that represent residuals of observed matrices from predict ions based on 
Models 1,2, and 3 , respect ively. One instance of the informative nature of 
such comparisons is the fact that many data sets reveal a d iscrepancy in 
comparison ( T ) in that the diagonal entries in the observed matr ices 
P ( 0 , t2), P ( 0 , f 3 ) , . . . , and so on , are substantially larger than the t ime-
homogeneous Markov predict ions. Both of the model classes 2 and 4 can 
account for this kind of discrepancy, despi te the fact that they have very 
different substant ive interpretat ions. Fur ther discrimination requires 
a more detailed cons idera t ion—on both substant ive and numerical 
g rounds—of the residual matr ices. 

Finally, if the concave picture , Figure 12.3, occurs , then prepare the 
compar isons . 

2 ' . P ( 0 , t2) - I ̂  exp^yCMO - I ) diity), 
Jo 

P(0 , h) - r expa2y(M/ - l))dfi(y)9 . . . 
Jo 

P ( 0 , h) 

2 lF„(h) - F n + 1(/ 2)](M,*) n, 
n 

P ( 0 , t3) - £ [ F n a 3 ) - F » + i ( ' 3 ) ] ( M i * ) " , • • • 

n 

3 ' . 
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P(0, t2) - exp 

P(0, t3) - exp 

where M + is a solution of the equation 

h(u) du (M 

P(0, tx) = exp ( | H / * ( H ) ^ ) ( M - I) . 

Sharp discrepancies here might be revealing about alternative classes of 
models that should be added to the original list as candidates to describe 
the empirical p rocess . 

We emphasize that the preceding discussion is by no means complete , 
and is designed only to communicate to the reader , in concise form, the 
flavor of the sorts of considerat ions which seem appropriate for the analy-
sis of multiwave panel data . 

Conclusions 

We have described a number of issues that arise in fitting models of 
distributional change to fragmentary da ta , and in at tempting to discrimi-
nate among alternative s tructures fitted to the same fragmentary data . The 
univariate Markov framework has been applied to advantage in the physi-
cal sciences in situations where the notion of populat ion heterogenei ty is 
not especially per t inent , and where the number of observat ions in time 
available to a researcher is reasonably large. However , both of these 
factors are crucial considerat ions in modeling social phenomena , and we 
have therefore focused on some variants of the univariate Markov frame-
work that were developed for the expressed purpose of incorporating 
assumptions about the nature of social processes into mathematical 
models . 

There are additional important i ssues , closely related to the ones we 
have discussed, which must be addressed if a routine methodology is to 
be developed regarding the application of these model types to social 
p rocesses . These issues have not been considered in the presen t review 
because they are largely undeveloped research areas . 

1. The introduction of substantive theories into Markov models and 
their variants via restr ict ions on the structural pa ramete rs , such as by 
prohibiting certain transit ions (for example , occupat ion or industry shifts) 
from occurring directly. Some exploratory work on this issue may be 
found in Coleman (1964a, 1964b). 
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2. Strategies for sensitivity analyses to assess the na ture of the 
dependence of pa ramete r est imates on small per turbat ions in the data . 
This topic is discussed within the context of t ime-stat ionary Markov 
models in Singer and Spilerman (1976), but must be extended to other 
model types . 

3 . Specification of formal error s t ruc tures , and the development of 
techniques for setting confidence limits on parameter es t imates which de-
rive from fragmentary data . 

4 . The specification of data collection designs for panel studies that 
will facilitate discrimination among several models fitted to the same 
fragmentary data . This should include a detailed considerat ion of the 
reliability of re t rospect ive interrogation versus the cost and time de-
lays a t tendant upon reinterview in a panel s tudy. Fu r the rmore , an 
investigation of the optimal frequency of reinterview in a panel s tudy is 
required in order to optimize the amount of useful information about 
change collected per research dollar. 
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13 
The Next Fifteen Years 
in Demographic Analysis 

SAMUEL H. PRESTON 

Demography is conventionally defined as the study of determinants 
and consequences of the size and s t ructure of human popula t ions . Be-
cause populat ion size can change only through the birth of new members , 
the death of old ones , or the movement of people across the boundar ies 
that define the populat ion, demographic analysis necessari ly comprises 
the study of fertility, mortal i ty, and migration. The major indeterminacy 
in the definition of demographic analysis is the elements of populat ion 
s t ructure that are to be objects of s tudy. Every demographer ' s list of eligi-
ble targets includes the biological characteris t ics of age, sex , par i ty , and 
race and the social characteris t ics of marital s tatus and place of res idence. 
Excep t for marital s ta tus , the distribution of each of these variables is 
uniquely determined by the cumulative his tory of fertility, mortal i ty, and 
migration in a populat ion, and marital s tatus usually has a powerful influ-
ence on fertility, and to a lesser extent on mortality and migration. At a 
maximum, the list ex tends to any item included in a census or nationally 
representat ive survey. 

Definitions of a scholarly discipline will differ and it is point less to at-
tempt to specify precisely the boundaries of a field. But those who define 

299 

Social Demography 
Copyright © 1978 by Academic Press, Inc. 

All rights of reproduction in any form reserved. 
ISBN 0-12-682650-1 



300 Samuel H. Preston 

demography in te rms of variables ra ther than of data seem to have the 
s tronger case . The data are generated principally for nondemographic 
consumpt ion and under procedures and authorit ies that are largely be-
yond demographers ' control . This review will emphasize projected re-
search on the core demographic variables. It starts with some general re-
marks about research performed by persons prominently identified as 
demographers , and then deals more specifically with the analysis of core 
demographic var iables , much of which is performed by nondemog-
raphers . 

Trends in Demographers' Analyses 

There are four principal traditions in demographic research in the 
Uni ted States , each of them associated loosely with one or two major uni-
versi t ies, although all coexist at each of the institutions that will be men-
tioned. 

The Princeton Tradition. The Pr inceton tradition emphasizes inter-
national population developments and is the most strictly demographic , 
focusing especially on analyses of fertility and mortality at the aggregate 
level. It is more concerned than other tradit ions with est imation and de-
composit ion of birth and death rates and with monitoring of demographic 
t rends . This orientation is partly a product of a substantive interest in the 
economic consequences of population growth and concern for the shape 
of the future. By its na ture , this mode of research tends to involve the 
largest quantity of formal mathematical t rea tment . 

The Chicago-Berkeley Tradition. The Chicago-Berke ley tradition 
a t tempts to view populat ion processes within a broad social context , 
stressing interrelations be tween populat ions and societies, again with 
focus at the aggregate level. Population is viewed as one of several social 
sys tems , and research is directed toward understanding and explaining 
the behavior of this sys tem as a whole . It is the most theoretical of the 
tradit ions in the sense of trying to deduce proposi t ions about populat ion 
from principles p resumed to govern the behavior of groups . 

The Pennsylvania-Brown Tradition. The emphasis here is on using 
census volumes to paint a picture of the changing character of popula-
t ions , particularly with respect to spatial distribution and labor force size 
and s t ructure . Because the raw analytic material is aggregated, analysis is 
usually carried out at the aggregate level. As a result of its emphasis on 
spatial distribution, this research tradition is more heavily involved in mi-
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gration research than the o thers . Its emphasis on census materials has lent 
itself gracefully to the coordinated function of training many foreign de-
mographic statist icians. 

The Michigan-Wisconsin Tradition. The Mich igan-Wiscons in tra-
dition is that most concerned with studying the demographic behavior of 
individuals and the individual-level p rocesses that de termine , in the ag-
gregate , populat ion s t ruc ture . The principal mode of analysis is survey re-
search , and in the analysis of survey da ta it necessari ly becomes most 
concerned with problems of statistical inference. It has traditionally de-
voted more at tention to the study of socioeconomic composi t ion than 
have the other t radi t ions, and tends to have the most inclusive definition 
of the field. 

During the last decade , the fourth approach has become relatively 
more prominent and the second and third relatively less. The reasons may 
be in large par t technological , a change in the relative costs of pursuing 
the different approaches as a result of technical change. Especial ly note-
wor thy are the development of high-speed and high-capacity computers 
and of canned software programs of statistical analysis , together with the 
widespread dissemination of data tapes containing results of surveys . The 
U . S . Census Bureau has cooperated in this t rend by creating and distrib-
uting sample tapes from the U . S . Census , and other nations and organiza-
tions are now following suit. Since there have been no equivalent de-
velopments in social theory or in the material published in basic census 
volumes themselves , the result has been the relative emergence of data-
intensive work of the fourth type. 

While this development is perfectly unders tandable and undoubtedly 
desirable, the adjustment to these technical changes may be nearly com-
pleted, at least in the Uni ted States . Populat ion processes cannot be com-
pletely unders tood in te rms of individual-level characterist ics that come 
in the form of discrete vectors of observat ions . Levels of fertility, mortal-
ity, and migration all depend upon relations among individuals and espe-
cially on relations be tween the individual and the various aggregates of 
which he or she is a par t . Demographers have not been successful in 
ascribing variation in vital rates to variation in the characterist ics of mem-
bers of populat ions generating those ra tes . The mortality decline in the 
twentieth century cannot be unders tood by reference to , say, increasing 
educational levels of the population but only by reference to b roader sys-
temic factors. The pos twar marriage and baby boom or the 19% decline in 
American fertility be tween 1970 and 1972 were not primarily products of 
the changing social or residential composi t ion of the American popula-
tion. The decline in female marriage during the late 1960s cannot be ana-
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lyzed without reference to the changing sex ratio of marriage eligibles, a 
proper ty of an aggregate ra ther than of individuals. The s t ructure of op-
portuni t ies at origin and prospect ive dest inat ions is clearly a critical vari-
able in migration analysis . 

It seems clear that the occurrence or nonoccur rence of bir th , death , 
and migration is a p roduc t of an individual 's response to a complex set of 
environmental signals. An individual 's responsiveness is a p roduc t of 
unique social exper iences and biological endowments , and is reflected 
very imperfectly in such census- type characteris t ics as educat ional attain-
ment . The environmental signals themselves , ext raneous to the individ-
ual , a re often untapped in survey research; the best we somet imes do is to 
record whether the pe r son lives in an urban or rural setting. Environmen-
tal propert ies such as the sex rat io, the distribution of jobs and wages 
available, the penetra t ion of mass media and the message it p resen t s , laws 
governing divorce and sexual conduct , migration opportuni t ies , the cost 
and types of contracept ives available, and so on, must be suspected of 
powerfully influencing family-building behavior , but many such variables 
are excluded at the outse t from survey research . Similar exclusions often 
apply to health technology in the study of mortali ty, changing modes of 
product ion in the study of occupational distr ibution, and potential wages 
and environmental amenit ies in the study of migration. 

A powerful integration of the second and third traditions is provided by 
what has become known in sociology as contextual analysis. Operation-
ally, this usually takes the form of merging information on individuals 
with that on characteris t ics (and not simply categories) of the areas in 
which they live, the social classes to which they have belonged or do be-
long, the households in which they reside, the period in which the obser-
vation was recorded, and so on. This integration seems fundamentally im-
por tant for the advance of the field because , on the one hand , all variables 
must influence vital p rocesses through events occurring to individuals, 
but on the other hand , many of those influential variables are propert ies 
not of individuals but of their environmental context . Such a t rea tment is 
almost axiomatic to economists who are used to thinking in te rms of indi-
vidual utility maximization under environmental ly imposed constraints . 
But it has made relatively few inroads into demography. (For a review of 
the limited work in fertility that uses contextual analysis , see F reedman , 
1974.) Contextual analysis is a prime candidate for expansion in the next 
15 years and should provide the instrument for a revitalized application of 
social theory to demographic analysis. Such an expansion would not en-
tail a decomputer izat ion of demography, al though it would direct more at-
tention to research design and less to technical virtuosity in the analysis of 
4 ' f o u n d " data sets . But fundamentally it would require even larger data 
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sets in order to accommoda te and represent an exceedingly complex real-
ity. 

Future Developments in Demographic Analysis 

In order to deal in somewhat more detail with possible deve lopments , 
it is convenient to divide demographic analysis into three par t s : 

1. Models, used to identify variables that play a critical role in demo-
graphic p rocesses , to demonst ra te the implications of changes in 
the value of var iables , and to make clearer the interact ions that 
exist among them 

2. Measurement and estimation, used to establish the values of those 
variables 

3 . Inference, the socioeconomic-biological s tudy of why those vari-
ables take on the values they do and the quantitative assignment of 
responsibility for their variation 

Work done in any of these categories by no means develops indepen-
dently of that done in o thers . Until mortali ty was measured carefully 
enough to show it to be highly dependent upon age, it was pointless to 
develop a life table and the stationary populat ion model . Only after the 
stable populat ion model had demonst ra ted the sensitivity of growth rates 
to changes in the length of generation was demographic at tent ion directed 
toward the substant ive study of age at marr iage. But it is convenient for 
exposit ional purposes to treat the different modes of analysis separately. 

POPULATION MODELS 

The basic purpose of a population model is to demonst ra te the implica-
tions of a certain combinat ion of necessary or assumed relat ionships and 
parameter values for populat ion processes . The most notable model de-
veloped in demography has been that of the stable populat ion, a closed 
one-sex model that a s sumes constancy over t ime in age-specific mortality 
and fertility ra tes . This model was developed and elaborated primarily by 
Alfred Lotka and Ansley Coale and receives its most detailed and access-
ible exposition in Coale (1972). It is well known that the stable populat ion 
assumptions ultimately p roduce a populat ion whose age composi t ion, 
birth, dea th , and growth rates are fixed through time and independent of 
the characterist ics of the initial populat ion to which those ra tes are ap-
plied. Thus it becomes meaningful to speak of an actual popula t ion ' s in-
trinsic character is t ics , uniquely implied by its current regime of age-spe-
cific vital ra tes . This model produces relatively simple analytic 
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expressions of the in terdependence of demographic variables and thereby 
clarifies what might otherwise remain remote : for example , that mortality 
decline has relatively little impact on populat ion age distribution, and can 
often make a populat ion younger. 

It appears that the analytic potential of the stable populat ion model has 
been largely exhausted . Coale (1972) considered in detail the convergence 
of populat ions to their stable form, the most important related topic 
whose coverage had been incomplete . The usefulness of the model for es-
timation and measurement has been impaired by the major mortality 
changes that have occurred throughout most regions of the world since 
1940, rendering its assumptions seriously invalid for most populat ions. 
The search for equally concise analytic express ions of populat ion rela-
tions in simplified situations of instability (for example , linear decline in 
age-specific fertility rates) seems worthwhile but has been largely unsuc-
cessful. One notable except ion is the elegant closed-form expression that 
emerges to represent the " m o m e n t u m " factor in population growth that 
would pertain in a previously stable populat ion on which a zero-growth 
fertility regime is suddenly imposed (Keyfitz, 1971). The value of such ex-
pressions is largely heurist ic; an al ternat ive technique, population 
projection, offers a flexibility and power that cannot be surpassed for 
practical application and illustration in individual populat ions . 

Age, the basic variable in stable populat ion models and in projection 
p rocedures , is only one source of variation in vital ra tes . While it proba-
bly remains the single most important individual-level factor to consider 
in the analysis of mortal i ty, fertility models that are exclusively age-de-
pendent are obviously incomplete . Developments in populat ion modeling 
during the next decade will probably cont inue to feature the explicit intro-
duction of other endogenous variables into fertility analysis . There are 
three types of efforts currently underway that will probably flourish in the 
near term. One is simply the integration of new variables into the basic 
stable populat ion model . F o r example , Das Gupta (1976) derives the in-
trinsic growth rate for the U . S. populat ion implied by its current marriage 
rates and marital age-par i ty -dependent fertility ra tes . The point is that 
fertility rates vary not only with age but also with marital s tatus and parity 
and that current mar r iage-par i ty distributions may be distorted relative to 
those implied by current behavior , jus t as current age distributions can be 
distorted. The intrinsic growth rate implied by a mar r i age -pa r i t y - age -
specific fertility regime is typically different from that implied by the age 
schedule alone and probably provides a somewhat more accura te mea-
sure of current condi t ions , one that be t ter reflects cohort-specific influ-
ences on fertility. Other factors such as marital dissolution and sterility 
could be introduced in the same way , and undoubtedly will b e . 
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A second area , where advance in modeling is more important but much 
more problematic is in the demography of sex. One-sex models like the 
stable populat ion a s sume that fertility is a function of the size and compo-
sition of that sex ' s populat ion alone. It is well known that the male intrin-
sic ra te of increase computed under this assumpt ion is often very different 
from the rate of females in the same populat ion. Fo r example , the U . S . 
male ra te for 1969 was 8.64/1000 and the female rate only 5.63 (Preston, 
1974). Obviously, such a situation could not long persist ; the assumption 
of cons tancy for at least one of the sexes is not jus t empirically incorrect 
but logically invalid. T h e direction of the solution is obvious: Make repro-
duct ion a function of couples rather than of a woman or man and build 
into the model a submodel that conver ts the distribution of men and 
women into a distribution of couples . The search for a marriage function 
that would accomplish this conversion has been largely unavailing (Pol-
lard, 1977). Appropr ia te mathematical formulations are difficult to specify 
and , once specified, the parameter values will be very hard to est imate 
because so many factors affect marriage o ther than the popula t ion ' s a g e -
sex distribution. But the solution is impor tant . According to one crude es-
t imate , a majority of the recent major decline in female nuptiality is attrib-
utable to an increasingly deformed sex distribution of marriage eligibles 
(Preston and Richards , 1975); undoubtedly a substantial propor t ion of the 
recent female fertility decline is at tr ibutable to declining marr iage. 

The third important development in fertility models will be the contin-
ued elaboration of the interbirth interval model p ioneered by Henry , 
Sheps , and Pot ter (Sheps and Menken , 1973). In its simplest express ion, 
this model divides the reproduct ive years of a fecund women into compo-
nents representing per iods of pregnancy, sterile periods associated with 
pregnancy , and intervals spent in the stage of susceptibility to concept ion, 
with the latter represented as a random variable depending on biological 
fecundability and use-ef fec t iveness of contracept ion. The length of the 
total reproduct ive per iod and fetal mortali ty can be readily incorporated 
into the model . Express ions for the expected number of live bir ths in the 
course of a w o m a n ' s life, or the expected birth rate for a group of women , 
can then be derived as a function of all of these variables. The model in-
corpora tes all of the intervening variables identified by Davis and Blake 
(1955-1956) 20 years ago and has the added vir tue of demonstra t ing expli-
citly h o w sensitive fertility should be to variat ion in pa ramete r values and 
h o w variables interact . This model has been very informative for under-
standing the sources of variation in fertility in noncontracept ing popula-
tions and is quite valuable in the design and evaluation of fertility control 
p rograms . Fo r example , the basic model shows that there are strikingly 
increasing returns to improvements in contracept ive use-ef fec t iveness in 
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te rms of births aver ted , suggesting that programs should be highly fo-
cused rather than diffuse. It has also been shown that abort ion has a more 
important propor t ionate effect on fertility the higher the popula t ion 's 
level of use-ef fec t iveness ; that is , contracept ion and abort ion act syner-
gy stically (Keyfitz, 1972). 

The needed developments of the model a re again in the form of build-
ing in realism: allowing fecundability, contracept ive effectiveness, steril-
ity and fetal mortali ty to vary with age and pari ty and from one women to 
the next . An integration of assumptions about family size goal-directed 
behavior is clearly needed in populat ions where such behavior is preva-
lent. Most of these complicat ions render analytic expressions exceedingly 
awkward to apply or interpret . As a result , simulation is required, which 
reduces the generality of resul ts . Fertility is one area where simulation 
has clearly paid off, and its successful application has not been confined 
to biological p rocesses . One useful behavioral application occurs in the 
analysis of relations be tween fertility and child mortali ty. H e e r and Smith 
(1968) showed by simulation that if parents bore children until they were 
9 5 % certain that a son would be alive when the father reached age 65, net 
reproduct ion rates would decline as mortali ty improved. Simulation has 
also p roven useful to anthropologists interested in the effect of marital 
and reproduct ive cus toms on social survival in small groups (Hammel and 
Hutch inson , 1974). 

MEASUREMENT AND ESTIMATION 

The most fundamental problem in demographic measurement con-
tinues to be the identification within reasonably narrow confidence inter-
vals of the value of vital ra tes in nations and regions where vital registra-
tion is poor . Such areas still represent more than half of the wor ld ' s 
populat ion: most of Asia and Latin Amer ica and almost all of Africa. Rea-
sonably reliable ra tes are essential in order to identify the demographic 
situation with which an area is confronted and to gauge the impact of vari-
ous policies that have been implemented. In general , the nat ions with the 
poores t data are the ones that are most in need of good data for policy and 
planning purposes . 

There are two basic approaches to filling gaps in registration sys tems, 
and each has vigorous proponents . One can be called indirect estimation 
by reference to p resumed quanti tat ive regularities in human vital pro-
cesses . If one assumes that age pat terns of mortali ty in a part icular nation 
belong to a part icular one- or two-parameter system of mortali ty func-
t ions , then vital ra tes can be est imated readily (though not necessari ly re-
liably) from two consecut ive census age distr ibutions. Other useful as-
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sumptions are that age-specific vital ra tes have been constant for a long 
period, that dea th registration completeness is invariant with age, or that 
the age curve of fertility can be accurately fit by a second-degree polyno-
mial (United Na t ions , 1967; Brass et al., 1968; Brass , 1975). The accom-
panying methods are some of the most ingenious developments the field 
of demography has to offer, they are inexpensive to apply, and they often 
p roduce reasonable looking est imates . T h e disadvantage is that there is 
usually no way of externally validating the est imates or of testing the as-
sumptions on which they are based. The overarching need in this area is 
for a systematic evaluat ion, involving both deterministic and stochast ic 
e lements , of the sensitivity of est imates to errors in data or assumpt ion. 
Many are probably quite robust to er ror but this has not been demon-
strated except through isolated il lustrations. 

The second major approach , which is vast ly more expens ive , is a direct 
a t tempt to est imate the extent of error in existing or specially devised 
sample registration schemes by matching records with those from another 
source , usually a household survey. On the assumption of independence 
of er ror in the two sys tems , the total number of events that should have 
been recorded can be est imated. The technique is identical to c a p t u r e - r e -
capture experiments that have been employed in animal ecology. This ap-
proach has now been applied in a dozen or so populat ions and is the sub-
jec t of a review volume by Marks et al. (1974). The problem with this 
technique is that errors in the two sys tems are rarely independent , both 
being subject not only to differential omission by social characteris t ics but 
also to the migration of households after an event and willful omission in 
order to c i rcumvent legal requirements . In addi t ion, there is the problem 
of attaining accuracy in the matching process i tself—knowing what 
events were in fact unrecorded in either sys tem. Brass (1971) points out 
specific instances where the technique gives badly distorted es t imates and 
r ecommends trying out a third procedure : a single system with reliability 
checks built in, through careful resurvey of a sample of those initially con-
tacted. This technique is still subject to errors induced by migration, will-
ful omission, and consis tent recall lapse, and unlike the second technique, 
it provides no way of estimating the extent of double omissions because 
the assumption of independence is intrinsically untenable . It is a special 
case of multi-round surveys , which present an increasingly important 
third al ternat ive. 

In short , there are no clearly preferred techniques for taking demo-
graphic inventory in most of the world. N o one can deny the impor tance 
of the task, and the currently unsettled methodology por tends a good deal 
of activity in the near te rm. The problems are magnified because much of 
the interest is in establishing t rends . A drop of 5 points in the birth rate 
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would imply resounding success for a family planning program but is less 
than one s tandard error of est imate for some of the techniques used to 
monitor levels. 

More developed countr ies , of course , have their own measurement 
p rob lems , although bir th, dea th , and reproduct ion rates are not prominent 
among them. One area in serious need of at tent ion is the est imation of the 
distribution of the biological variables necessari ly underlying fertility 
levels , especially exposure , fecundability, frequency and effectiveness of 
contracept ion, and extent of spontaneous and induced abort ion. Biologi-
cal, social, and legal factors differentially impinge on these intervening 
var iables , and a thorough understanding of h o w fertility levels are deter-
mined requires their separate recognition. T o quote Ryder and Westoff s 
(1971, p . 358) ringing last sentence in Reproduction in the United States, 
1965: 

The subtleties of complex explanatory systems, employing sophisticated social, eco-
nomic, and psychological concepts, will provide meagre returns unless and until we 
learn to measure more accurately the dependent variables at the core of the analysis of 
fertility. 

Such measurement is practically impossible from single-round re t rospec-
tive surveys . It is essential that nationally representat ive panels of women 
and men, married and unmarr ied , be followed prospect ively and closely. 
The same s ta tement can be made with equal validity for mortal i ty. What 
we need is a sample national populat ion register with monthly updating 
and more detail on life even ts , personal character is t ics , and ecological cir-
cumstances than is current ly available in o ther nat ions ' registers . This is 
one area where the U.S. lags behind certain less developed countr ies . 
Large monthly visit household surveys with considerable information on 
the biological variables related to fertility are now being conducted by the 
Cholera Research L a b in Bangladesh and by I N C A P in Guatemala . Such 
sys tems may not be necessary to measurement of vital ra tes themselves 
but they are critically important for measuring the biological parameters 
that underlie the demographic processes . 

An important est imation problem that arises in analysis of longitudinal 
data has been identifying the influence of characterist ics on the risk that 
an event , such as marr iage, divorce, or childbirth, will occur . One can, of 
course , compute life tables separately for persons falling into certain cate-
gories of a variable, but this procedure requires making discrete what may 
be a cont inuous relationship and becomes very tedious and subject to 
small Ns when more than one characterist ic is considered at a t ime. In the 
analysis of longitudinal data , there is no equivalent in power and conven-
ience to multiple classification analysis. For tuna te ly , this p rob lem seems 
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well on its way to solution by biostatist icians. Cox (1972) has developed 
and Kalbfleisch and Prent ice (1973) modified a procedure that permits the 
est imation of a linear regression equation where the chance of an event is 
the dependent variable and data come in the form of t runcated life his-
tories of individuals. The procedure does not require prior specification of 
the t ime path of the risk function. The p rocedure in effect jo ins regression 
and life table analysis , a wedding that should prove quite fruitful. The 
availability of this analytic technique makes even more compelling the ad-
vantages of large scale nationally representa t ive longitudinal s tudies. 
Whether or not they evolve , this technique seems dest ined to become 
prominent ly featured in the next decade . 

There are important new developments underway not only in the mea-
surement of biological processes but also of individual motivat ions that 
bear on those p rocesses . Perhaps most significant are new measures of 
fertility at t i tudes and increased attention to the reliability and validity of 
old ones . A technique for measuring fertility a t t i tudes, which requires in-
dividuals to make pairwise comparisons be tween different family size out-
comes , produces a function that descr ibes the shape of preferences for all 
possible outcomes (Coombs et al., 1975). This approach may yield more 
successful predict ions of childbearing behavior than do s tandard mea-
sures such as desired family size, al though this remains to be demon-
strated. Knowing the approximate shape of the preference function 
should prove especially useful in countr ies where child mortali ty is still 
high and consequent ly where parents have a high likelihood of attaining a 
completed family size other than their most-preferred target . 

INFERENCE 

The study of why demographic variables take on the values that they 
do in a part icular populat ion involves at a minimum all of the behavioral 
sciences as well as economics and the biological and health sc iences . The 
contr ibution that each of the disciplines can make probably varies with 
the type of populat ion under s tudy. Bourgeois-Pichat (1967) suggests that 
fertility in preindustrial ized societies is strongly determined if not com-
pletely controlled by biological factors and ra ther rigid social no rms . It is 
reasonable to suggest that the relevant norms are not those for families of 
different sizes but those which govern exposure to in tercourse: age at 
marriage and number of par tners , postnata l intercourse t aboos , remar-
riage after widowhood, and so on (Polgar, 1972). Such strict social control 
is presumably functional where the size of the group is small and where 
condit ions change little from year to year . In the course of socioeconomic 
modernizat ion, he a rgues , childbearing comes more and more to be the 
result of decisions made by a couple within marriage. On the o ther hand, 
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Easterl in (1973) suggests that childbearing was always under the con-
scious control of couples but that the advantages of having a large number 
of bir ths were formerly so great that it merely appeared to be uncon-
trolled. And there are some who deny that rigid social control has dimin-
ished (Blake, 1972). 

There are four ra ther distinct disciplines that study the reproduct ive 
behavior of individuals: 

1. Demography, which seeks to explain differences in fertility by dif-
ferences in b road , census- type characteris t ics of couples of repro-
ductive age, such as age, marital s ta tus , par i ty , and educat ional at-
tainment 

2. Social psychology, which seeks to explain differences in fertility 
by differences in at t i tudes and mental traits of individuals, and 
sometimes to explain how those traits come to be developed 

3. Microeconomics, which assumes that couples behave rationally 
out of some appreciat ion of the costs and benefits associated with a 
particular act , with economic costs and benefits featured in the 
analysis 

4. Public health, which tends to ascr ibe fertility variation to differen-
tials in access to and use of fertility control devices 

The degree of integration of these different approaches is unfortunately 
ra ther limited. Consider explanations of the widely observed inverse rela-
tion be tween cumulat ive fertility and w o m a n ' s educational a t ta inment . A 
demographer will first apport ion this relationship into marital fertility and 
age at marriage, and then perhaps show h o w many of the effects remain 
after controlling husband ' s income, race , and labor force part icipation. A 
social psychologist will argue that educat ion has opened new vistas to 
women , increased their sense of efficacy thereby making them more 
"p lanfu l , " and increased their relative power in the family. The micro-
economist knows that higher educat ion has reduced fertility by increasing 
the opportunity cost of such time-intensive activities as childraising. The 
health viewpoint may stress the effect of educat ion on a w o m a n ' s effi-
ciency in contracept ion and her exposure to alternative devices . 

Probably all of these factors are usually operating to some extent . 
Clearly, their relative importance cannot be established without re-
searchers ' stepping over the disciplinary barr iers and testing the predic-
tive power of the al ternat ives. The study of fertility today is highly frac-
t ioned, a problem throughout the social sciences but one which is 
enormously magnified he re . An appropriate division of labor among the 
fields may occur along the following general l ines. If childbearing is to an 
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important extent the ou tcome of individual decisions to have or not to 
have a chi ld—and mos t couples in the U . S . are under the impression that 
it i s—then the economis t s ' cost and benefit f ramework logically must be 
invoked to study the decision. There is no other conceivable basis for de-
ciding whether to have a child or to use a part icular form of contracept ion 
than a weighing of the advantages and disadvantages of the act . But it is 
obvious that many of the relevant costs and benefits are not economic . 
Social psychologists and anthropologists have an important role to play in 
studying the process by which the pa ramete r s in the decision-making 
function are determined: how much the var ious features of children (or of 
measures required to avoid them) are valued and how they came to be 
that way. The Value of Children project current ly being directed by Faw-
cett (1974) is investigating some of these quest ions in six count r ies , with 
promising initial resul ts . It remains for sociologists and economis ts to link 
the individual percept ions and decision-making functions with socially 
imposed reality through some variant of contextual analysis. Once the de-
cision is reached, whe ther or not a child is born is a probabilistic process 
that depends on fecundabili ty, contracept ive effectiveness, and fetal mor-
tal i ty—factors that epidemiologists and biostatist icians are bes t equipped 
to s tudy. All of this takes place in populat ions whose composi t ion is con-
stantly changing in ways that affect respons iveness and the signals re-
ceived, changes which demographers are in the best posit ion to descr ibe. 

Much the same framework can be employed to study voluntary migra-
t ion, although it has less applicability to the s tudy of mortality simply be-
cause individual motivat ion is so uniformly and powerfully to avoid 
death . Some kind of integration of the approaches is likely to occur , sim-
ply because the discipline cannot afford to have its members keep talking 
pas t one another and misappropriating even the limited explanatory 
power that can be generated by segmented approaches . 
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14 
Organization of 
Demographic Research: 
Problems of the Next Decade 

HALUMAN H. WINSBOROUGH 

The task for this chapter is to make a forecast about the organization of 
demographic research in the Uni ted States over the next decade . The 
v^ovA forecast, with its implication of a s ta tement about the future which 
involves many judgments , is used intentionally. It is wise to begin such an 
exercise with an assessment of t rends in factors that impinge on demo-
graphic research . I shall address t rends in four such a reas . They are: 

1 . T rends in the availability of data 
2. Trends in the availability of 4 ' t e chno logy" 
3. Trends in the place of demography in the social sciences 
4. Trends in the demand for demographic knowledge 

Trends in these areas have impor tant implications for the organization of 
demographic research: They suggest that an increasingly heterogeneous 
group of skills, knowledge, and abilities must be applied to the individual 
research effort. They also imply an increasing dependence on shared 
physical and intellectual facilities by most demographers addressing most 
topics. These t rends and implications suggest a set of necessi t ies and pos-
sibilities for the organization of the research effort in demography. 
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Trends in the Availability of Data 

It is a commonplace observat ion that the last decade has seen a revolu-
tion in the amount and kind of da ta available to demographers . Ten years 
ago the major da ta source for demographic research was the published 
tabulations from the census and vital statistics sys tems . Ten years ago 
some demographers were beginning to use the one-in-a-thousand sample 
from the 1960 Census ; some demographers had access to the G A F and 
F A G M A files and the fertility survey tradition was act ive in work on the 
1965 Nat ional Fertility Study. By and large, however , access to these 
tapes and these survey data was limited. By 1975 we had access to a re-
markable wealth of data including the several one-in-a-hundred samples 
from the 1970 Census , the comparable one-in-a-hundred sample from the 
1960 Census , a growing number of publicly released CPS files and supple-
ments , codified files from the G A F surveys , and all of the wonderfully 
complex and difficult summary tapes from the 1970 Census . 

During the upcoming decade , the increase in the volume of available 
data is likely to be even greater than in the last decade . T w o aspects of 
this increase are likely to be especially important . 

The first aspect has to do with the potentials of the da ta base for cross-
temporal analysis . This potential exists in the cont inuat ion of data release 
policies present ly in exis tence. By 1985 it seems certain that one will be 
able to const ruct the same table from the 1960, 1970, and 1980 Public U s e 
Samples . By 1985 it seems likely that scholars will routinely exploit the 
rotation group aspect of the CPS to construct panel da ta on households . 

No t only does the continuation of present release policies imply more 
cross- temporal data , but also the recent successes of projects designed to 
produce new cross- temporal da ta is likely to spawn the further collection 
of such data . It seems likely that the success of such panel studies as the 
Panel Study of Income Dynamics , the National Fertil i ty Survey follow-
back, and the Nat ional Survey of Labor Market Exper ience will p rompt 
further national surveys having an explicit panel design. 

Increasing exper ience with the error s tructure of re t rospect ive ques-
tions and the likely success of explicit replication s tudies—both are as-
pects of the O C G II project—will motivate the collection of new retro-
spective replicative material . 

Finally, and this is a good deal less certain, the demographer ' s need to 
push his series of census-based microdata further back in t ime and the de-
mographic his tor ian 's need to use the manuscr ipt censes may result in a 
program to process samples of the archival data in order to make "publ ic 
u s e " data available for earlier censuses . 

Concurren t with the t rend toward increasing amounts of cross-
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temporal da ta , I expect that the next decade will see the release of in-
creasing amounts of cross-national machine readable data . A review of 
the present availability and future plans for release of such da ta can be 
found in an article by J. S. Rowe (1974). Although it is clear from the sur-
vey repor ted in Rowe ' s article that a number of countr ies have not yet 
settled their policy about releasing machine readable da ta , some 43 coun-
tries declare their data a re , or will be , available in this form. Rowe ' s sur-
vey did not distinguish be tween microdata on individuals or households 
and aggregate data in their tabular form. The au thor , however , bel ieves 
that many responses pertain only to aggregate da ta and notes that several 
countries have explicit laws prohibiting release of microdata . None the -
less , I imagine that the internal demand for microdata will be very high 
and that such da ta will be increasingly available. 

The possibility of simultaneously manipulating microdata for several 
countr ies will certainly generate a good deal of cross-national research . 
This capacity may permit solutions to some of the difficulties which have 
bedeviled us for some t ime. F o r example , Rindfuss (1975) has made con-
current use of the U . S . and the Puer to Rican censuses to unravel difficult 
quest ions about international migration. 

Despite these and other possibilities it is clear that cross-national com-
parisons using data not specifically designed for that purpose are difficult. 
Witness , for example , the complex analysis in F r e e d m a n and Coombs 
(1974). The World Fertility Survey is a project specifically designed for 
cross-national comparabil i ty. This survey will not only yield invaluable 
cross-nationally comparable data , but will also serve as an example of 
what can be done and hence may spawn additional explicitly cross-
national s tudies . Another source of both data and example will come from 
the collection of comparable surveys of intergenerational mobility, many 
of which are now in the field. Comparabil i ty among these surveys is being 
a t tempted by communicat ion among the principal investigators with lim-
ited coordinat ion performed through the Research Commit tee on Social 
Stratification of the International Sociological Associat ion. A descript ion 
of these efforts can be found in Fea the rman et al. (1974). It may be that a 
very important aspect of these efforts will be to demons t ra te the limita-
tions of voluntary and informally coordinated efforts as contrasted with 
the formality of the World Fertility Survey. 

By 1985, then , working demographers will have an awesome amount of 
data at their disposal . N o t only will these data be extensions of the sorts 
of data we have now, but also they will provide the opportuni ty for two 
styles of research which are close to most of our hear t s . They will increas-
ingly permit full b lown cross- temporal s tudies. They will increasingly per-
mit compara t ive cross-national research . 
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Both of these kinds of research are very difficult. Each kind will re-
quire the development of complex models , use sophist icated statistical es-
timation and testing, and require that the demographer have access to 
wide knowledge of the t imes or places that are his units of analysis . 

Trends in the Availability of Technology 

Under the general rubric of t rends in " t e c h n o l o g y , " I want to group 
several sorts of things. First are those t rends in comput ing and data proc-
essing that will influence our ability to deal with the increasing volume of 
data. Second are t rends in the development of retrieval systems to make 
use of the mechanical possibilities extant in the ha rdware . Finally, there 
are t rends in the development and use of complicated analytic methods . 

Let us begin our discussion by considering t rends in computing. There 
seem to exist two trends in this fast-moving area which are contradictory 
in their implications for demography. 

On the one hand , the greatest recent innovation in computing is the 
dramatically decreasing cost of minicomputers . A recent article in Data-
mation forecasts the day when it will be possible to provide small, very 
powerful machines tailor-made to fit the specific needs of a user at quite 
modest cost . This possibility suggests that computing and data manage-
ment facilities for demographic research may become quite decentral ized. 

On the o ther hand, there are t rends in the manufacture of very large 
mass data s torage uni ts . These devices have been in existence for some 
years , but their price has recently dropped to the point where cus tomers 
other than the Defense Depar tment can think about acquiring them. 
Nonethe less , they will remain at an acquisition cost and are of such a size 
as to require centralized and shared use . All of the da ta likely to be avail-
able to demographers in the next several decades can , I am told, fit into a 
small fraction of one of these units and be " o n l i n e " at all t imes for a mod-
est price. Some of these units are designated as " a r c h i v a l " ones indicat-
ing, as I unders tand it, that the s tored information is quite stable over long 
periods of t ime. 

On the one hand, then, the technology seems to be moving in the di-
rection of decentral ized comput ing, while on the other hand some of the 
hardware of special interest to demographers must be part of a central 
utility to be cost effective. 

This anomoly may be less of a problem for us if one considers yet a 
third t rend within the computing arena , that of the computer network. 
Ne tworks permit one computer " o n " the system to freely make use of the 
facilities of o ther computers which are also tied in. The archtypical A R P A 
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network connec t s Defense Depar tment computers a round the country 
and is also available at some universi t ies . A number of smaller interuni-
versity ne tworks are presently up and functioning with a large number of 
others being p lanned. Such ne tworks allow one to take advantage of the 
cost savings of minicomputers while retaining access to central utilities of 
various k inds . They also make possible some division of labor among de-
mographic comput ing sites. I shall discuss subsequent ly how demogra-
phers may choose to utilize these networking possibili t ies. 

Let us now turn our at tention to t rends in retrieving information from 
the massive da ta base to be available to demographers . In the world at 
large a great deal of attention is currently being given to the quest ion of 
how to organize very large da ta bases , how to add to and modify them, 
and how to get information from them quickly. 

There is a good deal of knowledge in the compute r science field on 
these issues . There is a great demand for such sys tems from bus iness , 
government agencies , and even universi ty adminis t ra t ions. All of us deal 
regularly with existing systems when we pay our monthly bills, buy an 
airline t icket , or try to get s tudents registered. 

To date only a modes t amount of this developing expert ise in the world 
at large has been very useful to the demographer . The success of the re-
trieval sys tems that exist depends on the data existing on some random 
access device , there being some way of computing or looking up the ad-
dress for the record desired, and then going directly to that address to get 
the record. F o r most of the files demographers want to use there has sim-
ply not been enough space on extant random access devices to store the 
whole file. Thus the demographer has had to process every record on a 
file to retr ieve the ones he wan ts . That is why the development of very 
large mass storage devices is likely to be so important to u s . The demogra-
phe r ' s p roblem is even more complicated, however , when it comes to 
finding the address of the records he wants to look u p . The demographer 
is not interested in finding a single r ecord—Winsborough ' s water bill or 
McFar land ' s airline reservat ion. The demographer usually wants all of 
the records of a certain type—for example , records for husband-wi fe 
families with each spouse married only once or records for black female 
household heads between the ages of 14 and 45. Fu r the rmore , the type of 
record to be retr ieved changes with each run and varies over a large num-
ber of types . ^ ^ 

N o w there exist ways of dealing with these p rob lems . They require rel-
atively complicated methods for finding the addresses of the desired rec-
ords , and of course they require that the data be ar rayed on the storage 
devices appropriately and perhaps have some addit ions made to their con-
tents . Construct ing retrieval sys tems of this kind is a ra ther expensive 
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business . Once accomplished, however , the task pays off in a markedly 
reduced cost of extracting a working file. Fo r commonly used data files— 
for example , the Public U s e Sample—the effort would probably be cost 
effective for federal support under present c i rcumstances . For the very 
large data base demographers will want to access in the future, the organi-
zation of the da ta base for direct access and the construct ion of software 
to manage the system are probably crucial. 

As the amount of data used by demographers expands , it will also be-
come necessary to have a greatly expanded control over the information 
about the da ta base . Retrieval sys tems for this information about data will 
become necessary because the volume of such information will rapidly 
overwhelm the presently informal method for finding out from widely 
scat tered sources which data file contains a useful set of variables. 
Methods for creating retrieval sys tems for information about the data are 
presently extant . The raw material for their construct ion could be easily, 
and perhaps necessari ly, a by-product of the establ ishment of random ac-
cess retrieval sys tems on a central ized data utility. It may be , however , 
the price of setting up all the da ta on a single utility is too high to be practi-
cal. In that case , construct ion of a number of partial sys tems for retrieval 
of information about some of the da ta may be necessary . That route will 
ideally entail a good deal of cooperat ion among the several sites undertak-
ing the task for par ts of the da ta base . 

T o summarize these aspects of computing and da ta management , we 
can observe that t rends exist in both hardware and software that may per-
mit demographers to access their growing data base with reasonable cost 
and time efficiency. These deve lopments , however , will mean that the de-
mographic research enterprise in the future will need to include people 
representing many more kinds of computing, information, and data re-
trieval specialities than is present ly the case . 

T o complete our discussion of t rends in technology, let us turn now to 
the issue of t rends in model construct ion, da ta analysis , and parameter 
estimation. N o t only are demographers going to have access to a large 
volume of data , but the variety of things they are likely to want to do with 
those da ta is sure to increase in scope and complexi ty . Fou r books pub-
lished since 1973 indicate something of the range of potential methods of 
analysis available to demographers . 

1. Bart let t and Hiorns , The Mathematical Theory of the Dynamics of 
Biological Populations. N e w York: Academic Press , 1973 

2. Goldberger and Duncan , Structural Equation Models in the Social 
Sciences. N e w York: Seminar Press , 1973 

3 . Dyke and MacCluer , Computer Simulation in Human Population 
Studies. N e w York: Academic Press , 1974 
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4. Bishop et al., Discrete Multivariate Analysis. Cambridge, Mass : 
MIT Press , 1975 

Each of these books represents a rapidly developing style of analytic 
work. The strength of each of these separate styles of analysis is evident 
in the fact that it would be fairly easy to choose a contemporary al ternate 
for each; for example , Habe rman (1974) for Bishop et aL (1975), and 
Pollard (1973) or Sheps and Meken (1973) for Barlett and Hiorns (1973). 

Beyond these , there may well be additional styles in the offing which 
will also become important to demographers . Fo r example , the impor-
tance of the Tukey (1971) and Mos te l l e r -Tukey (1968) work on exploring 
data analysis is yet to be assayed in relation to demography . 

F e w demographers are likely to be capable of working independently 
in more than a couple of the previously mentioned styles . Yet many of us 
are likely to find that the problems we want to address can be most profit-
ably approached at one time from one of these styles and at another t ime 
from another . Thus most of us are going to need access to colleagues ca-
pable of providing guidance and tutoring. Because each of these styles re-
quires computat ional work that rapidly becomes quite difficult, even the 
experts among us are likely to require the assis tance of skillful numerical 
analysts . T h e ou tcome of all of this is that the body of colleagues access-
ible to the working demographer must increasingly include capable statis-
ticians and numerical analysts , as well as colleagues pract iced in the re-
search use of each style of model building. 

The likely result , then , of all these t rends in " t e c h n o l o g y " is fairly con-
sistent. Research in demography is going to require the application of in-
creasing amounts of highly specialized skills, abilities, and knowledge in 
the course of a single research project . 

Trends in the Place of Demography in the Social Sciences 

The two previous sections have discussed t rends in the availability of 
some factors in the product ion of demographic research . This and the fol-
lowing sect ion are related to the demand for demographic knowledge. 
This section discusses some aspec ts of what seems to me to be the unfold-
ing place of demography within the social sc iences . T h e demand for de-
mographic research discussed in this section can be seen as deriving from 
the scholarly effort to shed light on the operat ion of society. The next sec-
tion will turn its at tention to demands for the fruits of demographic re-
search in te rms of its utility for policy making and guidance. 

In this sect ion I want to argue that there exists a unique demographic 
view of society which, I bel ieve, is becoming increasingly evident and at-
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tractive to social scientists. In the 1940s and 1950s, many demographers 
seemed to feel somewhat uneasy about the place of theory in demogra-
phy . During that period of t ime, social scientists ' not ions of h o w a science 
should p roceed were primarily d rawn by analogy from physics with a 
good deal of proscript ion from the logical posi t ivists ' posit ion in the phi-
losophy of science. Aspec ts of theory construct ion in economics , psy-
chology, and even sociology had some pretent ions to fitting within this 
mold. But demography did not seem to fit very well. In the ensuing dec-
ades , two things have happened . Firs t , there seems to have developed a 
decreasing infatuation with theoret ical s t ructures in o ther par ts of the so-
cial sciences. Second, as the phi losophy of science has paid more atten-
tion to the progress of o ther—notab ly biological—sciences , considerable 
difficulties with logical posit ivism and the strict adherence to the physics 
analogy have become apparent . A posit ion has appeared , sometimes des-
ignated as the realist or super realist or real is t -plural is t posit ion, which 
seems a good deal more appropr ia te to the way good demographers go 
about their work . [For discussions of the realist posi t ion in the philosophy 
of science, see Hesse (1974) and Har re (1970).] 

Two aspects of this realist posit ion seem especially appropriate to de-
mography. The first is the notion that some of the conceptual entities de-
scribed in the theory must be thought to actually exist and to be demon-
strable. Second is the idea that there may be more than one coherent way 
of describing the reality. Thus a single, monolithic theory and set of co-
herent categories is not required. Both aspects seem to fit demography 
fairly well. The central idea of demography is the idea of a populat ion 
(Ryder, 1964). Populat ions , like molecules or v i ruses , actually exist. 
There are clear ways for pointing them out. Whatever else a society may 
b e — a class s t ructure , a value sys tem, ways of choosing how to use scarce 
resources to p roduce and distr ibute commodi t ies—it is also a populat ion. 
A populat ion is a persis tent aggregate of individuals. Although individuals 
enter and leave the populat ion by bir th , dea th , and migration, the popula-
tion as a real entity survives these gains and losses of individuals except 
for the death or depar ture of the last member . 

A populat ion, then, has an exis tence that is separa te from that of any of 
its members taken singly. The populat ion also has at t r ibutes that are sepa-
rate and different from those at t r ibutes of individual members . Processes 
pertain to populat ions that are different from the processes that pertain to 
individuals. Populat ions may grow, decline, and grow again; indeed, they 
may do so with a specific periodici ty. Once an individual has " d e c l i n e d " 
by death it is not generally useful to think of him reappearing. 

There also exist in demography some quite s t rong laws about h o w a 
populat ion changes its size and characteris t ics . These laws state how a 
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populat ion " w o r k s . " Individuals are born into the populat ion at age ze ro . 
Every year they get a year older. F o r both biological and social reasons 
the likelihood of events occurr ing to individuals is strongly conditional on 
their age. T h e pat terns of these changing likelihoods is so strong that it is 
useful to think of a given society as having a life cycle through which co-
horts of individuals move on their way to extinct ion through mortal i ty. 
Changes in the characteris t ics of the populat ion as a whole , then, can be 
seen as a translat ion of these cohort-specific p rocesses into rates for the 
society as a whole . 

N o w , pe rhaps , we can state the place of the demographic view of so-
ciety in the social sciences. The demographic view of society focuses on 
that which is t rue of the society because it is a populat ion. Clearly, mos t 
demographers believe there are many other aspec ts of society that are 
worthy of investigation and that const i tute al ternat ive v iews. One can 
focus on society as a set of inst i tut ions, as a set of changing sus tenance 
a r rangements , as a set of rules , no rms , and laws governing behavior , as a 
set of beliefs about the ult imate value of things and act ions . N o doubt all 
of these views and still others are necessary for a total picture of society. 
Aspects of many of these other views are often a s sumed in demographic 
research. Aspec t s of these other views often are seen as interacting with 
populational aspects of the society. 

The impor tant and at tract ive thing about the demographic view of so-
ciety, then , is that it takes a realist posit ion with respect to the cons t ruc-
tion of its sc ience. This realist aspect of the demographic view of society 
seems to me to have two important features that are now and will increas-
ingly make it a t t ract ive to scholars trying to figure out par ts of the social 
world. F o r those scholars whose basic concern is trying to unders tand 
specific social events and who are casting around for a frame of reference 
within which to pursue this specific unders tanding, the demographic per-
spective is likely to be at t ract ive both because of its concre teness and 
clear context and because almost every phenomenon at the societal level 
has a populat ion component . Thus assumption of the demographic view 
of society is likely to be a strategic decision for someone pursuing under-
standing of specific social even ts . Within that view it is fairly clear what 
one is up to . Some of one ' s basic concepts refer to things that are clearly 
real. The ou tcome is quite likely to shed light on a par t of the puzzle one 
has in hand . I hazard the guess that the growing interest in demography by 
historians has aspects of such a decision process . 

On the o ther hand , I believe that an excursion into the demographic 
view of society is also likely to be useful and interest ing to scholars whose 
basic concern is working out some al ternate view of society. The truth of 
the assert ion that " w h a t e v e r else a society is it is also a popula t ion" im-
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plies that o ther views of society must come to grips with the interaction 
be tween those things and p rocesses , which they have defined, and popu-
lational ones . I t seems to me particularly the case that views of society 
that begin with individuals or collections of individuals as their basic unit 
are likely to look to the demographic view of society as a way of dealing 
with the problem of aggregating the effects of individual behaviors into 
change at the societal level. Perhaps examples of such situations can be 
seen in Keyfitz (1973) on the effects of changes in fertility rates on the 
internal s t ructure of bureaucrat ic organizations and in Becker and Ghez 
(1975) on earnings over the life cycle . 

If any of the preceding argument is t rue , then the increasing interest of 
scholars from quite diverse social science fields is not simply a result of 
the availability of funds for work related to populat ion problems but also 
results in par t from the logic of the demographic view of society. The im-
plication, then , is that we are likely to see an expansion of the demands 
the social sciences in general will p lace on the facilities and data for demo-
graphic research . Individuals coming to these facilities and data are likely 
to be quite he terogeneous in te rms of their knowledge and their interests . 
At the same t ime that these newcomers represent increasing demands on 
the facilities and data for demographic research , they also may represent 
an important supply of labor for the product ion of demographic research. 
They may b e c o m e a source for some of the specialized substant ive knowl-
edge that increasingly will be required in our field. 

Trends in the Demand for Demographic Knowledge 

In the last sect ion I focused on demand for the light demography can 
shed on society. In this section I shall focus on the demand for the fruits 
of demographic research. By and large, the demand which currently 
exists is related to the issue of populat ion growth. T h e most certainly t rue 
assert ion one can make about the policy implications of continued growth 
is that " T h e r e is hardly any social problem confronting this nation whose 
solution would be easier if our populat ion were larger [Duncan, 1971]." It 
is probably the case that this t ruth is sufficient to make persis tent some 
policy concern about the balance of fertility and mortali ty ra tes . Although 
recent declines in U . S. fertility and fertility expecta t ions probably reduce 
the felt urgency of the populat ion problem, the very precipi tousness of the 
decline calls to mind the potential volatility of these variables and sug-
gests the impor tance of " c o n t r o l " over them at least in the sense of un-
derstanding their likely pa t te rns in the future. Indeed , the possibility of 
rapid increases in fertility, whether chimera or no t , combined with the 
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vivid image from the Populat ion Commission repor t of the py thon swal-
lowing the pig has probably led thoughtful policy makers to a concern 
about pa ths toward , as well as the eventual ach ievement of, populat ion 
stability. 

In the next several years , then , although it may be that we will see a 
diminution in the intensity of concern about growth ra tes , we are unlikely 
to witness a d isappearance of that concern and the interest that remains 
may, indeed, be more sophist icated than in the pas t . 

Although the demand for demographic knowledge deriving from con-
cern about populat ion growth is likely to diminish somewhat , I would ex-
pect that the demand for knowledge deriving from concern about equity 
may well r ise . F o r many years demographic research has been of interest 
to , and suppor ted by , policy concern about equity by race , region, eth-
nicity, and more recently by sex. Consider , for example , work by demog-
raphers on residential segregation, s tatus a t ta inment , educat ion, pover ty , 
and female labor force part icipation. As the federal government expands 
its domain over the delivery sys tems for services and as its concern for 
equal t rea tment is forced to expand , it seems almost certain that demo-
graphic research on issues related to equity problems will expand. F o r ex-
ample , the increasing involvement of the federal government in paying for 
the delivery of medical care surely will generate new concerns about eq-
uity and equal t rea tment . In this a rena , careful demographic studies of 
changes in differential mortali ty and morbidity are likely to be strongly 
desired. One also might imagine that in the next several years we are 
likely to see an increasing concern with equity by age, especially as it per-
tains to disadvantages accruing to the elderly. In ano ther vein, the con-
cern for finding equitable methods for the redistr ibution of taxes to state 
and local governments is one from which we are likely to see an increas-
ing demand for demographic information, and forecasts . 

In ba lance , then , it seems likely to me that demographic research is 
sufficiently useful for policy purposes that the demand for such research 
will remain at a fairly high level. It also seems likely, however , that there 
may be some redistribution of demand over topics in demography with a 
less acute concern for problems of growth and an increasing concern for 
problems of equity. 

Implications for the Organization of Research 

In the foregoing discussion I have tried to outl ine t rends in several 
areas that seem likely to influence the organization of demographic re-
search in the next decade . Le t me summarize these t rends briefly. 
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The first assert ion is that in the next 10 years demographers are going 
to have lots more da ta then they do now. Addit ions of part icular note are 
increasing amounts of cross- temporal and cross-national data . The sec-
ond assert ion is that the price of processing these da ta will decline but the 
task of managing i t—keeping it organized and retr ievable—will become a 
good deal more complicated. The third assert ion is that the demographic 
view of society is so at tract ive as to draw an increasing number of social 
scientists into the field. Finally, the assert ion is m a d e that the demand for 
demographic knowledge deriving from policy issues will hold up but will 
be redistr ibuted be tween concern for growth and concern for equity. 

The following implications for the process of demographic research 
seem to me likely to const i tute a series of robust forecasts because each 
depends on a similar implication from several t rends jus t discussed. 

1. The ar ray of topics addressed under the general rubic of demo-
graphic research is likely to expand markedly: 
A. Because the data and methods likely to be available will per-

mit investigation of more subjects 
B . Because social scientists at t racted to the demographic view of 

society are likely to be interested in a wider variety of things 
than have been traditional in the field 

C. Because the demand for d e m o g r a p h y research by policy 
makers is likely to range over more subjects 

2. Pursui t of the typical research project is likely to require appli-
cation of a wider array of technical , statistical, and substant ive ex-
pert ise than has been the case in the past . This situation will re-
quire a more elaborate division of labor within a given project. This 
multidisciplinary charac ter of the typical project derives: 

A. F r o m the increasing complexity of data retrieval and methods 
of analysis 

B . F r o m the increasingly likely concern with cross-temporal and 
cross-national research and the consequent requirement for a 
greater range of substant ive expert ise 

C. F r o m the necessi ty of social scientists who are neophytes to 
demography to collaborate with an old hand 

D. F r o m the inherently interdisciplinary charac ter of most eq-
uity-oriented problems 

3 . Most demographic research will be increasingly dependent on 
shared physical and colleagial resources . The quanti ty and com-
plexity of the data to be available to demographers , the equipment 
to maintain it, and the personnel to make it useful are all too expen-
sive for one user or a small collection of users to support . Econo-
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mies of scale in this area are important indeed. Similar economies 
of scale exist in the availability of colleagial interact ion about sub-
stantive problems. 

N o w to a forecast about the organization of demographic research. I be-
lieve that the previously descr ibed characterist ics of future demographic 
research suggest that relatively large populat ion centers are likely to be-
come even more important to the pursui t of research than has been the 
case in the pas t . This is not to say that I think all demographic research 
will be carried on in a few centers ; indeed, the possibilities for compute r 
networks may make it easier to work in a noncenter location than it has 
been recent ly . Rather , I do bel ieve that large centers are increasingly 
likely to be organizational foci for a somewhat more decentral ized effort. 
No t only is the remote user likely to be tied to a center for data access and 
retrieval and for more complex est imation p rograms , but he is also likely 
to depend upon the professional and technical staff of the center for help . 
Perhaps increasingly, the remote person will be coprincipal investigator 
with professionals in the center . Perhaps noncenter scholars will, because 
of their special knowledge, also become a part of the skill base of the cen-
ter. 

Although I believe that the larger demography centers will increasingly 
operate as organizational and resource " n o d e s " for a hinterland of re-
mote use r s , I do not believe that all of the larger centers will be similar, 
all-purpose ones . Indeed, a cress ive , substant ive division of labor among 
centers seems a likely ou tcome of the present , relatively unplanned 
growth and distribution of centers in the Uni ted Sta tes . Such a division of 
labor is likely to imply that a member of one center may sometimes need 
to behave like a remote user of another center . Thus centers are likely to 
be in terconnected in a stronger fashion than has been the case in the pas t . 

The nature of this interconnect ion be tween centers will, of course , de-
pend greatly on how we go about organizing the demographic data base . If 
each center organizes the data and the retrieval sys tem for that par t of the 
data base most per t inent to its substant ive in teres ts , the pat tern of con-
nections be tween centers is likely to be fairly evenly distr ibuted and fairly 
informal. The volume of interact ions will depend upon the degree to 
which the var ious centers choose to organize their da ta and retrieval sys-
tems in a similar way. If each center goes its own way , the volume will be 
relatively low because of the burden of learning a new retrieval language 
each t ime one wants to use the facilities of another center . On the o ther 
hand, if centers can agree on some common procedure and language the 
volume of interact ion could be quite large. 

There exis ts , of course , an al ternative to each center organizing its own 
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data: the al ternative of a central ized data utility. Such a utility would 
force a common retrieval method on each center . Even if the utility did 
not contain the whole of the da ta base , the exis tence of a common lan-
guage would probably constrain the designers of center-specific data sys-
tems to conform. Thus the exis tence of a centralized utility might make 
interaction among substantively focused centers easier to accomplish. By 
and large, however , the exis tence of a data utility would leave interac-
tions among substant ive centers to the arena of sharing analytic programs 
and substant ive expert ise. 

In the foregoing I have made no distinction be tween university and 
nonuniversi ty centers . It is not clear to me that the pas t tendency for most 
demography centers to be in a universi ty will persis t . Universi t ies typi-
cally have ra ther flat organizational charts and norms of independent and 
coequal authori ty . But a number of the computer and data base manage-
ment problems facing the field are of the sort that require well-defined 
levels of hierarchy and a fairly complex vertical division of labor. Such 
tasks may well find more fertile ground outside of the university environ-
ment . 

If any of the foregoing arguments are correct , I suppose the quest ion 
arises of wha t needs to be done to maximize the product ivi ty of demo-
graphic research in the near future. Le t me conclude with a suggestion. 
Many of the most important problems thar arise seem to me to be supra-
center ones . They pertain to h o w centers will interact with one another 
and with remote users to accomplish the access to da ta , method, and col-
leagueship that will be necessary . 

Two steps seem to me appropr ia te . The first is a meeting of the direc-
tors of demographic populat ion cen te rs , without regard to who supports 
their cen ters , to discuss ways in which they can usefully provide mutually 
support ive facilities. The second step is to begin explorat ion of the possi-
bility of compute r network links be tween interested centers . 

I suspect that neither of these suggestions is likely to seem too at t rac-
tive to center directors themselves . Most center directors have enough 
problems simply keeping things going internally and getting their own 
work done . They are likely to be uninterested in accept ing a very large 
responsibility for provision of services to " o u t s i d e r s , " unless they can be 
convinced that the fairly immediate re turns to their own center will out-
weigh the costs of operat ion. 

Overall , then , I believe the next decade will be a product ive one for 
demographic research. Difficult challenges will exist to master the new 
data , me thods , and topics that will be forthcoming. Even more difficult 
challenges may present themselves in the tasks of organizing within de-
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mography an infrastructure capable of permitt ing the full realization of the 
possibilities of the decade . 
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