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Preface

The dichotomy between macroeconomics and microeconomics, despite both being
branches of economics observing and studying the same economy, perplexes most
students of economics, including professional researchers. It is therefore reasonable
to investigate how these segregated theoretical approaches relate to each other, and
to integrate them. That is the main aim of this book.

As Keynes suggested, there is an important economic element in macroeconom-
ics that does not exist in microeconomics: money. Neoclassical microeconomics
theory is concerned with describing a barter economy that does not include money.
This is evident from the fact that attempts to integrate money into a neoclassical eco-
nomic framework have never succeeded. A critical reason for such failures is that
in a barter economy there is no serious difficulty with double coincidence of wants.
Market participants are assumed to find their transaction counterparts without any
difficulty. In such scenarios, the economy operates efficiently without money as a
medium of exchange. In reality, however, there is no guarantee that the transaction
counterpart, whose goods a market participant wants, also needs the goods that may
be offered in exchange. Therefore, a barter economy is inefficient whenever there is
the difficulty of the double coincidence of wants.

Money can be regarded as a kind of implicit social contract for overcoming such
difficulties. Once money is introduced into the economy as a medium of exchange
and a store of value (the distinction between these two concepts is almost meaning-
less because money is hoarded for the future exchange of goods), the function of
goods markets or their prices differs completely from that in the barter economy. As
elementary microeconomics tells us, prices are determined to equilibrate demand
and supply in the barter economy. Such an adjustment towards equilibrium does
not, however, work in the monetary economy. The value of money, tentatively de-
fined as the inverse of a price index, is mainly determined by rational expectations
concerning future value. This is partially because money does not have economic
value in itself when hoarded for future consumption. This prominent characteristic
of money implies that the price index sequence forms a nested structure. The cur-
rent price index is a function of the future price index that is determined beforehand.
Similarly, the future price index is affected by the price index in the immediately
succeeding future period, and so on. Thus, the values of each price index sequence
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depend on their own future levels; they do not depend on demand and supply condi-
tions in goods markets or on nominal money supply levels.

Accordingly, in the monetary economy, the current price level does not necessar-
ily equilibrate goods markets even if price movements are flexible to goods market
adjustments. If money is insufficiently supplied through fiscal and monetary policy
mechanisms, purchasing power contracts in the economy as a whole, resulting in an
excess supply of labor and involuntary unemployment. This is a peculiarity of the
theory of effective demand with flexible prices, which is developed by this book,
when applied to the monetary economy.

Besides incorporating the crucial role of money in the market economy, the uni-
fication of macro and microeconomic theory is a substantial contribution made by
this book to economic theory as a whole. It enables the use of the most popular
value judgment in economics to evaluate macroeconomic policies, the concept of
Pareto efficiency, which addresses the efficient allocation of scarce resources. In
general, however, it is difficult to infer any value judgments in the discussion of
macroeconomic policies by professional economists. Such an arbitrary attitude en-
dangers the establishment of social justice parameters in the discipline and practice
of economics.

Pareto efficiency seems to be quite a narrow concept for evaluating the effects
of macroeconomic policies. For example, it disengages from the problem of fair-
ness of income distribution. However, there remain many macroeconomic problems
that can be resolved by incorporating the concept of Pareto efficiency. One of these
involves the problem of involuntary unemployment that is examined in this book.
Involuntary unemployment is defined as the situation where workers are unem-
ployed despite their willingness to work under prevalent wage rates. If effective
demand expands such that these workers find employment, their lifetime utility will
improve. Moreover, since profits will also increase together with production, the
expansion of effective demand is beneficial for employers as well as for incumbent
employees, and results in economic gains for every agent in the economy. There-
fore, any policy that reduces involuntary unemployment improves resource alloca-
tion in a Pareto sense. This discussion implies that involuntary unemployment is
a waste of scarce resources (i.e., labor), and that an expansionary fiscal-monetary
policy contributes to improving socioeconomic welfare by absorbing idle resources
for product activity.

To summarize, Keynesian theory is supported by two pillars. The first is the
bubble-like property of money, where the price level is determined by its future ex-
pected value; essentially a self-fulfilling prophecy. However, it must be noted that,
as opposed to the barter economy, the price level does not always clear the market in
the monetary economy. The second is the strict dynamic microeconomic foundation
underpinning this theory that allows for the evaluation of macroeconomic policy
impacts. This is because the legitimacy of policies should be judged from the view-
point of Pareto efficiency and exclude the irrational behavior of economic agents.
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Chapter 1
Introduction

1.1 Introduction to Part 1

Keynes (1936, Chap. 2) argues:

For it is far from being consistent with the general tenor of the classic theory, which has
taught us to believe that prices are governed by marginal prime cost in terms of money and
that money-wages largely govern marginal prime cost. Thus if money-wages change, one
would have expected the classical school to argue that prices would change in almost the
same proportion, leaving the real wage and the level of unemployment practically the same
as before, any small gain or loss to labour being at the expense of profit of other elements
of marginal cost which have been left unaltered. They seem, however, to have been diverted
from this line of thought, partly by the settled conviction that labour is in a position to deter-
mine its own real wage and partly perhaps, by preoccupation with the idea that the prices
depend on the quantity of money.

Thus, it is quite unnatural that the quantity of money appears in the aggregate price
determination of many models without any discussion, if prices are assumed to be
mainly governed by their nominal marginal costs in microeconomic theory. This
indicates that there is still a chasm between macroeconomics and microeconomics,
which cannot be easily reconciled. Contemporary economists (including the “New
Keynesians” and the “Real-business School”—ironically, the only exception is Lucas
(1972), who will be rigorously reconsidered in Chap. 14) avoid or neglect this serious
concern, and continue introducing real cash balances into the utility function without
hesitation. This is a curious assumption when the actual functions of money are con-
sidered. After excluding the exceptionally acquisitive people who are fascinated only
with the accumulation of wealth, most ordinary people demand money to prepare for
future consumption. This implies that the monetary economy is inherently a dynam-
ic economy, in contrast to the assumptions of new Keynesian economics. Although
the models belonging to new Keynesian economics resemble dynamic models, their
structures are essentially static, and artificial lag structures rule (e.g. Gali (2008) in-
troduced by Calvo (1983)). Intertemporal substitution of consumption streams never
change the properties of the static model formatted by Blanchard and Kiyotaki (1987).

© Springer Japan 2015 1
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2 1 Introduction

The dynamic economy has two prominent characteristics:

i. The economy is assumed to be infinitely viable; that is, the economy has no end
period; and
ii. Economic decisions are decentralized across generations.

These two characteristics, which can be well described by the overlapping gen-
eration (OLG) model in the production economy, enable fiat money to circulate.
Money never circulates if there is an end period within this dynamic economy.
At the end period 7, money becomes valueless by definition because exchanging
money for goods is not feasible after this point. As a result, people born in period
T—1 never receive money from their nearest ascendants; that is, generation 7-2. By
iterating the backward induction to the current period 0, it is possible to ascertain
that fiat money never circulates if there is an end period of the economy.

Price theory can be reconstructed on the basis of the model of the dynamic mon-
etary economy by referring to the above assertion of Keynes. The vital principle is
that price is equalized to marginal cost, and is not directly affected by the quantity
of money. Although such a principle is self-evident and seems incapable of add-
ing any useful results, on considering that all dynamic transactions are settled in
monetary terms, it can be seen that there exists a genetic nested structure in the
monetary economy. This nested structure renovates price theory in the monetary
economy, which is entirely different from that in the barter economy. Using a heu-
ristic method, this can be outlined as follows:

Denote the price level, the nominal wage, and the labor productivity as p,W,y,

respectively. Unit labor cost then becomes W 1f firms are price takers, neither fixed

14
production nor entry-exit costs exist, and in equilibrium the zero-profit condition
prevails, thus:

/4
P, = (Pppt+1) (1.1)

14
holds. Henceforth, this type of equation is referred to as the fundamental equation
in the monetary economy. This equation is developed and furnished by Otaki (2007,
2011a, b). Also, in this model the current nominal wage, W, which provides suffi-
cient incentives to individuals, is a function of the current and the future price vector
(p, p,.,), because individuals never decide on whether to work without considering
their lifetime utility.

The fundamental Eq. (1.1) satisfies the condition that price is equalized to its
marginal cost, as emphasized by microeconomics. This implies that Eq. (1.1) is
applicable to the standard theory on the barter economy. However, Eq. (1.1) also
has deeper implications for the prominent characteristics of the monetary economy.
Since there is no endogenous variable except the equilibrium price sequence, this
difference equation represents the determination of the price level. The prominent
and fundamental characteristics of the fundamental Eq. (1.1) are as follows:

i. The nested theory of value: the value of money, which is defined as the inverse
of the current price, is determined by the rational expectation of the future value
of money itself; and
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ii. The irrelevance of the quantity of money to value: the fundamental Eq. (1.1)
does not contain the quantity of money. This implies that, except for the case in
which an extraneous belief in the value of money prevails, the equilibrium price
level is independent of the quantity of money. That is, money becomes non-
neutral, even excluding some ad-hoc price stickiness.

These properties of the model are fully used for the analyses throughout this book.

Usually, according to price theory in the barter economy, the price level is deter-
mined to equalize supply to demand. However, such conventional wisdom is not ap-
plicable to the monetary economy, since the current price p, is determined to satisfy
the fundamental Eq. (1.1) for an arbitrarily fixed rational expectation concerning
the future price p, ,. There is no need to equilibrate the market at this price. Accord-
ingly, quantity adjustment takes place instead of price adjustment.

Barro and Grossman (1971) succeed in representing the underemployment equi-
librium in their static model. However, they are unable to show why price levels are
fixed and located out of the Walrasian equilibrium. On the contrary, the fundamen-
tal equation developed here and based on the simple dynamic marginal principle
provides the required microeconomic foundation for the quantity adjustment pro-
cess and the endogenously determined fixed price.

To summarize: on the one hand, price theory in the barter economy shows that
price levels are determined so that markets are cleared, and that the price adjust-
ment process dominates the economy. On the other hand, price theory in the mon-
etary economy reveals that the price level is determined by rational expectations
of the future value of money. This is unrelated to whether the markets are cleared,
and thus the quantity adjustment process becomes a natural consequence. This in-
trinsic characteristic provides a rigorous microeconomic foundation for the Kahn
(1931)-Keynes (1936) fiscal multiplier as Otaki (2007, 2011a, b) proved.

1.2 Introduction to Part 2

In this part, the fundamental theory constructed in Part 1 is applied to labor econom-
ics and inflation theory. In Chap. 3, based on Otaki (2009), the existence of involun-
tary unemployment is rigorously proved in the sense that curtailing nominal wages
never improves employment levels, and that such nominal wage negotiation sys-
tems are efficient. In the previous part, it was assumed that the equilibrium nominal
wage is equal to the nominal reservation wage since there are always unemployed
workers in equilibrium, and workers do not have bargaining power in nominal wage
negotiations. However, to prove the existence of involuntary unemployment, it is
necessary to introduce the bargaining power of workers.

The order of the game is crucial for efficient wage bargaining. It is assumed that
employment and output-level decisions are in advance of nominal wage negotia-
tions. The order of the game provides an unintentional coordination motive to both
employer and employees. They can agree on maximizing the total surplus (profits
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plus the surplus from working) and thereafter divide the maximized surplus. Thus,
the employment/output level is equal to that where workers have no bargaining
power, and hence the bargaining power of workers does not hinder improving the
employment level. Since the equilibrium nominal wage is determined above the
nominal reservation wage, involuntary unemployment owing to the shortage of ef-
fective demand emerges.

Chapter 4 proves the existence of the long-run downward Phillips curve with-
out ad-hoc price friction, based on Otaki and Tamai (2011). The assumption of the
fundamental theory on the point that labor productivity is fixed is relaxed. There
is a prominent negative statistical correlation between Japanese labor productivity
and the unemployment rate, for example. Although there might be various inter-
pretations concerning this correlation, the following causality is assumed: a higher
unemployment rate lowers labor productivity in the long run.

There is a persuasive reason that supports such causality. As Otaki (2014a, b)
proves, income disparity caused by unemployment deprives workers of the oppor-
tunity of fundamental education. By the intrinsic nature of financial markets, asym-
metric information concerning borrowers’ quality is quite serious. Non-wealthy
families are unable to finance educational investment for their children because
their default cost is relatively low, and thus they are not creditworthy for financial
intermediaries even if the children are of high ability. Deprivation of educational
opportunity hinders the nurturing of various human resources for skills employed
within the firm. As such, labor productivity possibly degenerates via a higher unem-
ployment rate. Also, current goods become expensive relative to future goods when
labor productivity is curtailed. This is because the slowdown in labor productivity
implies that production cost for the current goods becomes higher relative to any
fixed future price level. This means that disinflation progresses along with stagnant
labor productivity.

The following flowchart summarizes this section:

Unemployment rate T= Labor productivity = Inflation rate {.

Thus, we obtain a downward long-run Phillips curve without ad-hoc price sticki-
ness assumptions.

1.3 Introduction to Part 3

This part covers various applications of the fundamental theory developed in
Chap. 2 to international economics. Throughout, variants of the fundamental equa-
tion play a crucial role because the equation is a critical formula that transforms a
barter economy into the corresponding monetary economy.

In Chap. 5, a basic model that describes a flexible exchange rate regime under
perfect capital mobility is developed. Unlike those of Fleming (1962) and Mundell
(1963), this model is based on a rigorous dynamic microeconomic foundation. Also,
unlike Obstfeld and Rogoftf (1996) and their successors, this study, which is based
on Otaki (2012a), is simple and analytical in the sense that definitive and qualitative
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results are obtained without depending on numerical analysis. The following results
are presented: First, the business cycle diffuses internationally via inflation caused
by an appreciation of the real exchange rate. In this sense, the employment isolation
effect, which is intensively analyzed by Laursen and Metzler (1950), is imperfect
even in a stationary state.

Chapter 6 deals with the role of key currency. Except for some European coun-
tries such as Germany, imbalances in the current account are not as prominent in
many advanced economies as is suggested (e.g. around 1-2% of GDP in Japan).
However, these imbalances are persistent. For example, Japan and China continue
to be creditors and the United States has been the largest debtor country in the world
from the mid-1960s. Such sustainable (at least seemingly) and persistent current
account imbalances cannot be explained without analyzing the roles of key curren-
cies. That is, although the balance of payments of most advanced economies permit
the exchange rate to fluctuate, and this can be regarded as being located around
equilibrium as the model in Chap. 5 predicts, there remains a non-negligible imbal-
ance between the key-currency country and its affiliates. Chapter 6 addresses this
question based on Otaki (2013a, b).

Although the same currency may be circulated across borders as a key currency,
other types of currency alignment can be considered. Chapter 7 deals with a theory
of an optimum currency area with a rigorous microeconomic foundation. The op-
timum currency area theory developed by Mundell (1961) emphasizes that linked
economies, between which the mobility of production resources such as capital and
labor is quite high, should unite their central banks and use the same currency. How-
ever, this argument is ambiguous as to why such a proposition is upheld. Chapter 7,
based on Otaki (2012c), explicitly introduces a policy game of twin economy cen-
tral banks under perfect capital mobility. This captures one of the accomplishments
of an optimum currency area; the transition from the non-cooperative game of the
two central banks to a cooperative game regime.

A currency alignment such as the Eurozone might be founded on Mundell’s
optimum currency area. Nevertheless, imbalances on current accounts are serious
between affiliates, and, in this situation, creditor countries such as Germany can
never be benevolent enough, as the Euro crisis suggests. This problem is dealt with
in Chap. 8. The Euro zone is far from an optimum currency area in the sense that
most residents seem to adhere to the concept of the nation state, at least economi-
cally. It seems natural to regard the Euro as an unadjustable locally fixed exchange
rate regime rather than an optimum currency area. Further, it is possible to show
that austere policies that put much priority on the equilibrium of current accounts
to achieve high employment are a necessary condition for sustaining such a regime.
In addition, as the tax levying ability of a government improves, austere policies
contribute to the economy’s welfare. This is because fiscal abundance makes an
economy more credible, and it can provide much liquidity in a domestic economy.

Chapter 9 is closely related to Chap. 7. Both chapters analyze how international
factor movements affect a small open economy. However, in contrast to Chap. 7,
the economy being discussed in Chap. 9 is located far from the rest of the world
and there are non-tradable goods in both economies. There is thus no guarantee that
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nominal equilibrium wages will become equal between them. If physical capital
moves freely beyond boundaries, all tradable goods firms will move to the cheap
wage economy. Such a surge of foreign direct investment (FDI) implies that the
high-wage economy experiences massive unemployment and a reduction of do-
mestic demand. This phenomenon is called industrial hollowing. In Chap. 9, the
mechanism and welfare implication of industrial hollowing is analyzed. It will be
shown that industrial hollowing is a kind of fallacy of composition in the sense that
although firms perceive the real exchange rate as an exogenous variable, it is an
endogenous variable in the economy as a whole. That is, massive remittances of
earnings overseas will result in the appreciation of the real exchange rate, and thus
FDI is not so profitable when this appreciation effect is taken into consideration.

Chapter 10 relates to Chap. 5. A model of the gold standard is constructed, and
the severity of international business cycle diffusion is compared. Unlike the flex-
ible exchange rate system extended in Chap. 5, nominal money supply links directly
to the imbalance of the current account under the gold standard. That is, since the
autonomy of monetary policy is retained and the exchange rate partly absorbs ex-
ogenous shocks under a flexible exchange rate system, the diffusion in the foreign
business cycle is indirect and mitigated compared with impacts under the gold stan-
dard, as historical evidence suggests.

1.4 Introduction to Part 4

This part extends the fundamental theory put forward in Part 1 into a Keynesian
monetary growth model, in which, instead of aggregate saving, capital investment
becomes the driving force of economic growth. The most prominent characteristic
of this growth theory is to emphasize the role of human capital rather than that of
physical capital because, in general, physical capital is mobile and can be rebuilt.
As such, FDI immediately enriches any country unless human capital plays a cru-
cial role in economic development and/or growth. Thus, microeconomic analysis
concerning the role of human capital in economic growth is quite important for
economic growth theory.

Since the accumulation of human and physical capital is almost directly related to
firm behavior, it is indispensable for pursuing the actual source of economic growth
to find and format how these two capitals interact within the firm. In Chap. 11,
based on Otaki and Yaginuma (2012) and Otaki (2013b, d), the concept of dexterity
is formulated, which is made up of the positive externalities from human capital to
physical capital, and proves that its legitimate evaluation acutely sustains economic
growth.

There are two theories about intangible assets accumulated within the firm. One
is Arrow’s (1962) learning by doing effect. Arrow assumed that average labor pro-
ductivity increases with the cumulative volume of outputs. This implies that work-
ers gradually accustom their production processes towards higher productivity. This
theory of the firm also emphasizes the significant and intangible progress of quality
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of labor. However, it must be noted that Arrow assumes that no cost is incurred by
such learning processes except for time. In reality, the learning by doing process
can never be achieved without a “trial and error” process. This is because learn-
ing comprises structural reflections on unprecedented accidents partly caused by
unintentional misbehaviors. This undeniable fact suggests that there is a substantive
investment cost required for the education of stakeholders.

Arrow also neglects the interaction between human and physical capital. Almost
all the skills embodied in workers are firm-specific. It is not difficult to imagine that
the skills attached to blue-collar occupations are heavily dependent on the nature of
the factories and machines that they use. However, the skills of white-collar work-
ers are not circumscribed by the firm. These workers establish human networks
and/or customer relationships inside and outside of their company, which not only
builds up their own social credibility, but also heightens the credibility of their cor-
poration and improves productivity. Thus, against Arrow’s (1962) specification, it is
plausible to assume that the contribution to production of labor and capital is geneti-
cally decomposable, and that progress in the skills of employees brings positive ex-
ternality to physical capital in reality. This positive externality is named as dexterity.

The second existing theory about intangible assets within firms was proposed by
Uzawa (1969) and Penrose (1959), and contains a famous model establishing a mi-
croeconomic foundation for Tobin’s (1969) ¢. Although Uzawa (1969) succeeds in
providing a rigorous economic growth theory including capital investment, differ-
ing from Arrow (1962) and the theory put forward in this book, the role of employ-
ees in economic growth is quite restrictive. He treats labor as a variable production
resource even in the short run. This implies that a labor force is standardized and in-
terchangeable through markets for the unskilled labor force. Employees are also not
required to nourish intangible specific skills as such. Instead, he assumes that all the
intangible assets deployed for the growth of the firm are contained within physical
capital. This is rather a strange assumption. Physical capital comprises machines,
factories, and buildings that will never think and actively learn from experience.
Unlike the theory put forward in Chap. 11, the effective quality of physical capital
can never be improved by employee skills development. In this sense, Uzawa’s
assumption implies that inorganic substances can automatically accumulate intan-
gible assets. This is far from reality.

To summarize, the studies of Arrow and Uzawa pay little attention to the insepa-
rability between employee skills (human capital) and physical capital. Since mar-
kets fail owing to such inseparability, the alternative theory in Chap. 11 succeeds in
specifying the acute driving force of economic growth, but also in explaining the
raison d’étre of firms, which closely relates to Coase’s (1937) assertion that a firm
exists because it can achieve more efficient allocation of resources than markets in
some circumstances.

Chapter 12 constructs a Keynesian economic growth model under perfect com-
petition based on the previous chapter and the contribution of Otaki and Tamura
(2013). Although, as aforementioned, Uzawa (1969) formulates a growth theory
including investment function, his model deals with a real economy, which does not
include the monetary factor. This implies that there is no unemployment due to the
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shortage of effective demand to which Keynes (1936) attaches so much importance.
Based on the fundamental monetary theory outlined in Part 1, this section succeeds
in showing that an imperfect employment equilibrium coexists with economic
growth. In addition, the analysis determines whether steady economic growth is
feasible without expanding the public debt ratio to the real NDP (the NY ratio). This
is an important problem in the consideration of whether higher employment levels
are sustainable or compatible with capital accumulation without the need for an
excess fiscal intervention in the market economy. The discussion shows that the NY
ratio is kept constant as long as the market is competitive. This theorem implies that
a monetary economy can achieve a high employment equilibrium only by moderate
fiscal intervention. In this sense, a monetary market economy is sustainable under
perfect competition.

There are two economic reasons why such a harmonious result is obtained. One
is that investment in human capital grows autonomously regardless of the level of
effective demand. Since the specification of the human capital investment adjust-
ment cost function follows Uzawa’s (1969) “Penrose function”, the average cost
for achieving a given economic growth rate, which is equal to the progress rate in
skills of employees, is kept constant regardless of the level of human capital ac-
cumulation. Such a property leads an economy to steady growth, since there are no
obstacles to that growth. The other reason is the fact that, unlike the monopolistic
competition case, firms never perceive demand constraints under perfect competi-
tion. When goods markets in an economy are under monopolistic competition, each
firm faces a downward demand curve, in which location is conditional on effective
demand, and a firm cannot sell its goods without limitation (i.e. a firm faces the
demand constraint). Thus, human capital investment is constrained by the level of
effective demand. In other words, unless perfect competition prevails in markets,
there emerge obstacles for economic growth. As such, the penetration of perfect
competition is a necessary condition for achieving steady growth in a monetary
market economy.

Chapter 13 considers the sustainability of economic growth under monopolistic
competition in a monetary market economy, based on Otaki (2013c). Sustainability
is defined by the convergence of the abovementioned NY ratio. The NY ratio will
diverge if a government pursues incessant growth in its monetary market economy.
That is, steady economic growth is unsustainable and the scale of the government
is enlarged without limitation under monopolistic competition. Such a phenomenon
is often observed even in advanced countries. This devastating proposition is in-
duced by the following logic. First, as aforementioned, investment is constrained
by the level of effective demand and ceases to increase autonomously, and hence
an economy loses the driving force of growth. This implies that whereas labor pro-
ductivity is improved incessantly by investment, the equilibrium growth rate falls
to zero. Second, if residents of the economy desire economic growth and reduction
of unemployment caused by labor productivity progress, the government is forced
to expand its expenditure artificially and stimulate effective demand. This enlarges
the stock of public debt relative to real GDP. Third, because aggregate consump-
tion and investment adjusts in line with such an expansion instantaneously, growth
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in the economy is in fact temporary. If the economy is to continue to grow, inces-
sant additional government expenditure is necessary. As such, the accumulation of
public debt is cumulative, and thus economic growth is unsustainable in a monetary
market economy under monopolistic competition.

However, it must also be noted that labor productivity progress possibly im-
proves economic welfare in an economy where the population is decreasing, even
though monopolistic competition prevails. This is because real GDP per capita in-
creases with labor productivity progress as long as its velocity does not exceed the
rate of population decline, and unemployment does not increase.

1.5 Introduction to Part 5

This part reconsiders the consistency and relevance of existing monetary theories.
Chapter 14 deals with the theory advanced by Lucas (1972), which has essentially
the same structure as the theory advanced in this book. The focus is on why Lucas
has been able to prove the neutrality of money despite the fact that it is possible to
rigorously derive the non-neutrality of money and succeed in constructing Keynes-
ian economic theory, which in turn can be broadly applied to labor economics,
international economics, and economic growth theory as suggested above.

The prominent features of the Lucas model are twofold: (i) money injection by
its own interest; and (ii) an extraneous rational belief based on the quantity theory
of money. Both assumptions are necessary for the proof of the neutrality of money.
Otani (1985) showed that this proposition is not upheld if condition (i) is violated. He
added a lump-sum term to the money-supply rule, which is independent of money
hoarding carried over from the previous period. This hinders the equilibrium price
level from increasing proportionately to the additional money supply. Thus, if con-
dition (i) is violated, money becomes non-neutral. Further, Otaki (2012b) considers
the case that condition (ii) is not satisfied. Instead of the quantity-theoretic belief,
it is presumed that confidence in money is as defined in Chap. 2. This construction
succeeds in proving that such a belief constitutes a rational (or self-fulfilling) ex-
pectations equilibrium, and that money becomes non-neutral also in this case.

These two studies are based on a deterministic model, although the original pa-
per by Lucas adopts a stochastic one. Accordingly, the following question must
be asked: Even though the abovementioned two conditions can be accepted, is the
Lucas model still valid as a stochastic monetarist model? There are two questions
intrinsic to the stochastic model, which come from the fact that the Lucas model is
a signal extraction problem in general equilibrium. The first relates to the transfor-
mation between conditional cumulative distribution functions. Since an individual
infers the true state of an economy through the equilibrium price, the joint distri-
bution of the price and other stochastic variables generally depends on the func-
tional form of the equilibrium price function. Thus, the transformation of the joint
distribution function, which contains the equilibrium price, into the joint distribu-
tion function, which comprises only exogenous stochastic shocks (i.e. from various
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environments), relies on the form of the equilibrium price function. This, in turn, is
assumed to be a function of the environment. However, the proof advanced by Lu-
cas (1972) pays little attention to this problem. It is therefore necessary to analyze
whether his procedure retains legitimacy.

The other problem is the equivalence between the functional equations that are
thought to represent market equilibrium. Lucas (1972) transforms the initially de-
fined functional equation using a specific money-supply rule and the quantity-theo-
retic equilibrium price function, and proves that such an equilibrium price function
satisfies the transformed functional equation. Nevertheless, there is an error in the
transformation, and the proof-of-existence is incomplete. The discussion in Part 5
corrects this transformation, and provides a sufficient condition imposed on the util-
ity function to complete the proof.

Chapter 15 critically analyzes Kiyotaki and Wright’s (1989, 1991) monetary
theory based on the search theory mainly developed by Diamond (1982). It is seen
that the properties identified by Kiyotaki and Wright (1989) possess few distinctive
features from the standard OLG model. This is because even though their model
emphasizes the fact that the difficulty seen in the double coincidence of wants pro-
motes the circulation of money, this is almost in common with the OLG model. That
is, an OLG model with money, which is deployed in Lucas (1972) and this book,
also incorporates such difficulties as the fact that younger individuals acutely need
future goods. However, older individuals, who live within the same period, want
current goods. Accordingly, the difficulty seen in the double coincidence of wants
has already been embedded in existing monetary theory.

Kiyotaki and Wright (1991) tried to improve their theory. In the 1991 paper they
advocate that money can circulate without the function of a store of value. In other
words, they consider that the two functions of money (i.e. as a medium of exchange
and store of value) can be seen as separable. However, it has long been overlooked
that the Kiyotaki and Wright (1991) model has the same type of equilibrium so-
lution as that of the Diamond model. That is, there is the equilibrium of a barter
economy in their model. This is because they substantially fail to express the dif-
ficulty of the double coincidence of wants despite the fact that they introduce a
variety of goods into their model. This is similar to the Diamond model, where all
individuals, independent of their status, can potentially purchase any kind of goods
if they wish, and thus there is no difficulty resulting from the double coincidence
of wants. Here, the distinct features between a “commodity trader” and a “money
trader” are twofold. One is that money is perishable because it serves only as a
medium of exchange, and is assumed not to function as a store of value. The other
is that differences may exist in the threshold values (distance) where these traders
decide to purchase a good.!

Such a difference should be advantageous for a money trader if money can circu-
late within an economy. However, it is clear that the equilibrium threshold value in

! They assume a Hoteling-type circle model. As the distance from an individual, which corre-
sponds to the variation of goods, becomes large, the good produced at such a location brings less
utility.
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a barter economy is the best response under the conditions of the storability of com-
modities and perishable money, because money hoarding provides scarce opportu-
nities for exchange. Consequently, there is no change in the behavior of a commod-
ity trader even though a government intends to inject money into the economy. This
implies that the Kiyotaki and Wright (1991) model cannot succeed in establishing
the reasons why a barter economy moves to a monetary economy, without the role
of money as a store of value. This proposition is formally proved in Chap. 15.
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Part I
Keynesian Economics
and Price Theory



Chapter 2
Price Theory in a Monetary Economy

2.1 Introduction

As discussed in Chap. 1, a monetary economy is a nested structure. That is, the cur-
rent price level is determined by a rational belief concerning the future price level,
which is expressed by the fundamental equation:

W (p;,
D, :% (2.1

Where: p, and p,,, are the current and the future price level, respectively; W is the
nominal wage, which depends on these prices; and ¥ denotes labor productivity.
In Sect. 2.2, the fundamental equation is derived from an individual’s rational
economic behavior. Based on this, basic Keynesian models under perfect and mo-
nopolistic competition are constructed. The perfect competition version aims to
show that an imperfect employment equilibrium emerges even in the absence of
monopolistic power. The new Keynesian theories entirely rely on this.! In addition,
the Kahn (1931)-Keynes (1936) fiscal multiplier regarding the monetary economy
is derived from developed price theory with rational expectations. The monopolis-
tic competition version is provided to enable welfare analysis of the discretionary
fiscal-monetary policy. Although the perfect competition model bears no surplus in
the present model, and aggregate demand management policy is neutral from the
viewpoint of welfare economics, an expansionary fiscal-monetary policy improves
the Pareto efficiency of resource allocations in the monopolistic competition model.

! Although equilibrium in the new Keynesian model suggests that resource allocation is second
best, and that leisure is excessively long and consumption levels below the optimum, such prop-
erties do not emerge from the shortage of effective demand, but from distorted pricing owing to
monopolistic behavior. Thus, imperfect unemployment in the new Keynesian models is rooted in
distortions found on the supply side, not on the demand side.
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As discussed in detail in Sect. 2.5, the equilibrium of monopolistic competition
achieves a relatively superior Pareto allocation compared with the perfect competi-
tion case, because of the emergence of an economic surplus derived from monopoly
profits, although this seems to be counterintuitive. Such monopolistic profits pro-
portionately increase with aggregate demand, which is enhanced by an expansion-
ary fiscal-monetary policy through the multiplier process. Thus, such policies can
improve resource allocation.

In Sect. 2.3, the legitimacy of the functional form of the lifetime utility function
is discussed. The following assumptions are made:

I.  The lifetime utility function is additively separable between the lifetime con-
sumption stream and the labor supply;

II. The lifetime utility from the consumption stream is homothetic or linear homog-
enous; and

III. Working hours are assumed to be fixed, and labor demand and supply adjusted
according to the number of employees.

Assumptions I and II are compatible with price index number theory, which has
been most intensively developed by Dewert (2009). It is common for the consumer
price index (CPI) not to contain the price of leisure; that is, the nominal wage. This
implies that the disutility function of labor should be additively separable. More-
over, the CPI is an approximation of the true index, and the true index should be
independent of an individual’s utility level to nullify a change caused by the income
effect. A sufficient condition that satisfies such a requirement is Assumption I1.2

Assumption III is not as straightforward as the first two assumptions. This as-
sumption relates to the concavity of the disutility function of working hours per
capita. As discussed in Sect. 2.3, progressive hourly wages are accrued when an em-
ployer intends to increase working hours per capita. Thus, an employer would dilute
working hours per capita, and instead increase the number of employees as far as
possible when business upturns. Thus, in principle, there is no lower limit to working
hours per capita. However, in practice, there is a limit on the number of employees,
and hence working hours per capita reduce until full employment is automatically
achieved, regardless of business condition. Accordingly, the familiar representative
individual assumption only explains how working hours per capita vary, and cannot
explain the more serious problem pertaining to loss of jobs by individuals.

In Sect. 4, the analysis turns to how Keynesian theory relates to the quantity
theory of money (i.e. monetarism). The quantity theory of money is based on the
extraneous belief that the equilibrium price during each period is proportionate to
the quantity of money. That is, individuals believe the following formula:

p, =k "M, 2.2)

Where: k is some positive constant, and M, is the current quantity of money.

2 Although it is enough to define the true index by stating that the utility function from the con-
sumption stream is homothetic, this assumption is too weak when the level of the incentivized
wage is determined.
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Since additional money is unable to purchase additional goods whenever the re-
lationship described by Eq. (2.2) is upheld, the level of real GDP is unrelated to the
quantity of money. This implies that the economy should be at its full capacity, and
there should be no idle resources whenever this extraneous belief is self-fulfilling.
In Sect. 2.4, a rigorous proof is advanced that the quantity theory of money, which
is sustained by the baseless extraneous belief encapsulated in Eq. (2.2), becomes
relevant only when full employment is kept intact throughout time.

In Sect. 2.5, the properties of the theories in Sect. 2.2 are reconsidered. These the-
ories reveal that resource allocation under monopolistic competition dominates re-
source allocation under perfect competition. This assertion is counterintuitive from
the point of view of the first fundamental theorem of welfare economics. However,
the following presumptions and properties must be noted: (1) The first fundamental
theorem is upheld only within the range of a finite number of individuals and goods.
This is because the proof requires the feasibility of adding up budget constraints
of individuals. As mentioned above, the dynamic economy comprises an infinite
number of individuals and goods. Thus, the presumption of the first fundamental
theorem is violated; and (2) While current prices become dearer under monopolistic
competition, the required information, which the intertemporal decision needs, is
the relative price of future goods to current goods (i.e. the inflation rate). Whenever
individuals are confident of the future value of money, the inflation rate is lowered
by monopolistic competition. Since inflation is a kind of tax incurred by money
hoarding, monopolistic competition appeases such an excess burden intrinsic to the
monetary economy. Relying on these intuitive points, this section rigorously proves
the Pareto dominance of monopolistic competition over perfect competition. Sec-
tion 2.6 summarizes and concludes this chapter.

2.2 The Fundamental Equation

In this section, the fundamental equation in the monetary economy is derived, and
this governs the motion of the price level. This is used to develop a Keynesian
economic model with: (i) optimization of economic agents, (ii) no exogenous price
stickiness, and (iii) rational expectations excluding extraneous belief-like quantity
theoretical expectations. The models are based on the same structure. This exposi-
tion basically adopts the overlapping generations (OLG) model in the production
economy developed by Lucas (1972). An individual lives for two periods; deciding
whether to work when young, and what to do after this. In this period, labor produc-
tivity is denoted by 7 .

Since income-earning ability is concentrated in the years prior to 65 for most
consumers, and goods are assumed to be perishable, an individual worker must save
fiat money obtained from the older (post-65) generation in exchange for produced
goods to prepare for future consumption. Thus, there is an incentive for the circula-
tion of money as long as the economy is dynamic, as defined in Sect. 1.1.
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2.2.1 The Keynes—Walras Model

In this model it is assumed that only one kind of good is produced and the goods
market operates under perfect competition (i.e. every firm behaves as a price taker).

The Decisions of Individuals The lifetime utility function U, is identified as follows:
U, =u(ey,,cp41) -0, (2.3)

Where: ¢, and c,,,; are the current and future consumptions of the individual born
in period ¢ ; 0, is a definition function that takes vale unity when the individual is
employed and zero when unemployed; and & denotes the disutility of labor. In this
case u(*) is a homothetic utility function concerning lifetime consumption and can
be written as follows:

u(CyysCapp1) = F V(5 C0011))s

Where: f is a monotonously increasing continuous function, and v is a linear ho-
mogenous function.
The budget constraint faced by the individual is therefore:

o, W,z pey, +M, M, 2 Pri1€2141, (2.4

Where: W, and M, are the nominal wage and nominal money demand, respective-
ly; and (p,, p,,,) is the vector of good prices. The constraint (2.4) is equivalent to:

6t'VVt 2 D€yt DisyCop, (2.5)

An individual maximizes (2.3) subject to (2.5) on (¢;,,¢,,,,,0,) - This problem de-
composes into the following two-step problem:

i. Given the level of labor income, optimize lifetime utility from the consumption
stream; and

ii. Decide whether to work by conferring the optimized utility from the lifetime
consumption.

Since u(*) is homothetic, the first problem is solved as the following indirect utility
function:

o, W,
D= f|— | 2.6
f(w (prspt+])) ( )

Where: ¢ is a linear homogenous function.
Based on Eq. (2.6), it is possible to solve the second problem concerning the
decisions made in relation to the labor supply of the individual. If ID >a holds,
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the lifetime utility from consumption exceeds the disutility of labor, and thus every
individual wishes to work; that is, d, = 1. Otherwise, no one wants to participate;
thatis, 9, = 0.

The following assumption about the equilibrium of the labor market can then be
made:

Assumption 2.1
Equilibrium in the labor market is always interior. That is, there are some individu-
als who are unemployed.

The equilibrium nominal wage is determined by this assumption such that
ID = . This is because if ID >, there are ceaseless applications to the lower
wage offers, and as a result, the nominal wage falls to a level that satisfies /D =a.
That is, the equilibrium nominal wage W, is determined as being equal to the res-
ervation wage:

W, = @)y (P, Pry)- 2.7)

It must be noted that Eq. (2.7) is the equilibrium condition for the labor market in
this model.

The Decision of Firms: The Fundamental Equation We have assumed that firms
are price takers and that no fixed costs prevent their entry/exit decisions. Conse-
quently, at equilibrium, the zero-profit condition should be held, and:

pr=— (2.8)

Substituting Eq. (2.7) into Eq. (2.8) gives:

-1
= S (@) w(pt’pt+l)' (2.9)
14

This is the exact form of the fundamental equation in the monetary economy, which
was described as Eq. (2.1) in Sect. 1 under the situation of perfect competition; that
is, the Walrasian equilibrium. The fundamental equation depicts the nested struc-
ture of the monetary economy, as outlined in Sect. 1.1. Individuals call for their
nominal wage W, by conferring the future price level p,,,. The equilibrium cur-
rent price P: is determined to equalize the unit revenue p, to the unit labor cost

-1
J (@)Y (i, Pis1) . This implies that since individuals believe and confer the fu-

14
ture value of money (i.e. the inverse of Pr+1 is not zero), the current value of money
is determined by that value. This represents the nested structure of the monetary
economy in that the current value of money is always affected by the future values
of money. Accordingly, it is not necessary to determine a price level to equalize the
demand for goods with supply. In this sense, price theory in the monetary economy
is quite different from that in the barter economy.
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The most prominent property of the fundamental equation is that it does not
contain the stream of the nominal money supply {M, ;}7_, . This implies that price
levels are determined, in principle, regardless of the quantity of money. Thus, the

real cash balance {h} can be manipulated by a change in the quantity of
Prij k=0

money, as long as there are idle resources for additional money to purchase addi-

tional goods; that is, Assumption 2.1 is satisfied. As shown below, this implies the

non-neutrality of money without the assumption of any exogenous price stickiness.

Confidence in Money: An Exclusion Method of Extraneous Beliefs Since ¥ (-) in
Eq. (2.9) takes a linear homogenous form, it can be transformed into:

- p
y =,y (1,—“1 J (2.10)
Py
Accordingly, the equilibrium inflation rate 2+1 is constant over time. Let this
'z

value be denoted as p* . It is apparent from Eq. (2.10) that the fundamental equa-
tion by itself cannot determine price levels and only p* is determined. This means
that there is an arbitrary constant value for determination of the price sequence per
se. Such arbitrariness or indeterminacy makes room for rational extraneous belief,
which connects the price level with an intrinsically unrelated economic variable
such as the quantity of money. This will be rigorously discussed in Sect. 2.4.

To eliminate this inconvenience, an assumption is made concerning confidence
in money.

Definition 2.1
Money is confident if and only if:

Pt _ @2.11)
aM

t

Confidence in money implies that younger individuals believe in the intrinsic value
of money, which is unrelated to the quantity of money. Although this seems to be a
curious assumption for those who are captives in the quantity theory of money, the
condition expressed in Eq. (2.11) is deeply rooted in our daily lives. For example,
every individual deposits money in banks and funds consumer credits without any
anxiety. This suggests that individuals believe in the future intrinsic value of money,
and rationally anticipate that the future value of money will not be affected by mon-
etary policy.

Equation (2.11) excludes extraneous beliefs in the following manner. Let us
denote the historically given rational expectation concerning the future price as
P11 > Which is not the function of the quantity of money M, . Thereafter, the equi-
librium prices are expressed as p,,,[p} 1. The current equilibrium price can be
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solved by backward induction as p,,,[p]™". Thus, the following theorem is ob-
tained:

Theorem 2.1

If money is confident, according to the condition expressed in (2.9), the all-equilib-

rium price sequence{ p,, ; } - becomes independent of the quantity of money M, .
This theorem is presumed throughout this chapter.

The Role of the Government The government issues fiat money to finance wasteful
public expenditure. The budget constraint of the government becomes:

pg=M,-M,_ |, (2.12)

Where: g denotes real public expenditure. (2.12) is transformed into:

M M
g+—t_15—t. (2.13)
Dy Py

Equation (2.13) implies that the sum of real public expenditure and the consump-
tion of the current older individuals are equal to the current real cash balance. Fur-

thermore, it must be noted that the real cash balance M, can be manipulated by a
2
change in the quantity of money A, under Theorem 2.1.

The Dynamic Keynesian Cross: Market Equilibrium There are three markets in this
model: the goods market, the labor market, and the money market. The labor market
is in equilibrium when Eq. (2.10) is satisfied. The goods and money markets are
mutually dependent, and if one of these markets is in equilibrium, so is the other.
Here, the equilibrium condition for the goods market is analyzed. From the zero-
profit condition of the firms as expressed by Eq. (2.9), real GDP y, is equal to the
total labor income. Thus, we obtain the following equilibrium condition:

M,

el

+g. (2.14)

t—1

The first term on the right-hand side of Eq. (2.14) represents the consumption func-
tion of the younger generation, which is derived from the homothetic utility func-
tion u(-). The second term represents the consumption of the older generation,
and the third term represents the real wasteful public expenditure. Substituting Eq.
(2.13) into (2.14) gives:

y=clp’) oy + 2, 2.15)

t
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Yt

45°

0 Yt

Fig. 2.1 The dynamic Keynesian cross

Equation (2.15) is illustrated in Fig. 2.1. This is the dynamic Keynesian cross in the
sense that the intertemporal decision on the consumption stream is woven into it.
Moreover, and differing from Mankiw (1988),> Eq. (2.14) represents the causality
from effective demand to aggregate supply. That is, an increase in the real cash bal-
ance as a result of the fact that expansionary fiscal policy forces up real GDP and

the multiplier

Keynes (1936)! le’)

Finally, it must be noted that if the government keeps the real cash balance con-
stant over time except for the initial period, the equilibrium becomes stationary,
in the sense that real GDP and inflation rate do not depend on time. Hence, the
Keynes—Walras equilibrium formulated here can become the long-run equilibrium.
That is, the economic situation to which Keynesian economics can be applied is
never limited to short-run analysis. Indeed, contrary to the new Keynesian and the

has the same value as that expressed in Kahn (1931) and

3 The spurious multiplier of Mankiw (1988) is derived by the following economic causality. Since
he assumes static monopolistic competition, the real wage is lower than the Walrasian equilibrium,
and thus excess leisure (underemployment) occurs. When the government levies a lump-sum tax,
the income effect reduces the leisure and people begin to work more. Thus, government expen-
diture is not essential for this model. However, it is apparent that such a policy reduces economic
welfare unless the government expenditure brings about some additional utility, as shown by Startz
(1994).
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real business cycle schools, the prevalence of idle resources is the ordinal case for
the market economy.

2.2.2 The Keynes—Chamberlin Model: The Welfare Economics
Foundation of Aggregate Demand Management Policies

In the previous section, it was assumed that the same goods are produced and every
firm behaves as a price taker. In such a setting, there is no surplus in terms of both
employees and employers. Hence, although fiscal-monetary policy will affect real
GDP and employment levels, this type of policy does not contribute to economic
welfare. In this section, instead it is assumed that goods are differentiated and each
firm monopolistically produces its intrinsic good. However, it is also assumed that
its economic behavior does not directly affect macroeconomic variables such as real
GDP and the aggregate price level. That is, macroeconomic variables are exogenous
for each firm but endogenous for the economy as a whole. This equilibrium concept
is known as monopolistic competition and was developed mainly by Chamberlin
(1933).

By deploying the concept of monopolistic competition, monopolistic rent emerg-
es for each firm. That is, an economic surplus, which does not exist in the Walrasian
equilibrium, occurs as a reward for producing a good that no other firm can imitate.
As such, the economy under monopolistic competition achieves a superior alloca-
tion to that in the Walrasian equilibrium (Otaki and Tamai 2011) when the economy
is dynamic in the sense of the definition provided in Sect. 1.1.

It might be argued that monopolistic behavior lessens production. However, such
excessively small production never occurs whenever the marginal cost is constant
(this assumption will be justified in Sect. 2.3). This is because, as opposed to the
pure monopoly case, the relevant price tied to the demand function of each firm is
the relative price of the firm’s goods to the price index, and always takes the value
unity under the symmetric equilibrium assumption. The reason why shortages in
production emerge in static monopolistic competition models (e.g. Blanchard and
Kiyotaki 1987) is entirely due to the assumption that the marginal cost (the mar-
ginal disutility of labor) is an increasing function of working hours. Nonetheless, as
shown in Sect. 2.3, unemployment cannot be explained under such an assumption.

Since monopolistic pricing establishes the following relationship between the
price level and the nominal wage is:

i

The real profits that a firm can earn are:
1

W, _
—[pf ——’]y, =1y, (2.16)
Pr Y
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Where: 5 is the price elasticity of demand and J: is the real effective demand per
firm, which is always equal to its production.

Equation (2.16) shows that the surplus (the monopoly rent) emerging within a
firm is proportionate to the real effective demand that the firm faces. If the equilib-
rium is symmetric and the total effective demand is distributed to each firm equally,
the total effective demand increases proportionately, V:. Thus, whenever the total
effective demand is stimulated by some expansionary fiscal-monetary policy, there
is an increase in real profits per firm, which forms the only economic surplus within
this economy. Equally, since there is no surplus from labor income as long as the
economy is located at imperfect employment, as shown by Eq. (2.6) in Sect. 2.2, an
upturn in the profits of each firm always improves economic welfare. To summa-
rize, an expansionary fiscal-monetary policy improves economic welfare whenever
the economy falls into imperfect employment equilibrium. This theorem, which
will be proved below, can be regarded as a rigorous microeconomic foundation for
the legitimacy of Keynesian aggregate demand management policies.

The Model Assume that goods are differentiated as far as the density of the interval
B=[0,1]. Each firm z,ze B monopolistically produces good z without fixed
costs. The other settings of the model are the same as those in the previous section.
Otaki (2007) reached the same conclusions, although this study was limited to a
confined class of the utility function. The extension was completed by Otaki (2011).

The Decision of Individuals The instantaneous utility ¢, . is the continuous con-

stant elasticity of substitution form. That is:

it+

1 1

¢ = D‘j e, (z)]]_”_ldz:|l_ﬂl Cyy = [jo' (e (z)]]_ﬂ_ldz:|l_n RENCRT)

Where: ¢;,, () is the demand for good z during period 7+ j of an individual in
the i th stage of life, who is born at the beginning period ¢. The lifetime utility func-
tion U, is defined by:

U, =u(ey,,cp01) -0, . (2.18)

At this time, u(*) is a linear homogenous function. The optimization problem for
each individual then comprises the following three-step backward induction:

i. For givenE,-,HjEj;pﬁj(z)fi,t”(z)dz, maximize Eq. (2.17) on the path
ofc,,;;(2). 1

. Py Cipj Ej Pi+;(2)°¢; 14 ;(2)dz holds when evaluating consumption on the
optimal path, and:

1

P, = Uol[p,ﬂ- ()] dz]g. (2.19)
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The second stage of utility-maximizing behavior can be formulated as:

max, - u(cy,Cy), (2.20)

SE.p, Py Cona <o,-w,+11,,

Where: I1, denotes the nominal profits that are equally delivered to individuals.

iii. Since the lifetime utility function from the consumption stream is assumed to be
linear homogenous, elementary calculus leads to the following indirect utility
function /DXC :

o, W, +11,

D¢ =
Y ke (P> Prs1)

-9, a, (2.21)

Where: 1 € () is a linear homogenous function.
Based on Eq. (2.21), an individual decides whether to work if and only if other
individuals commit to work:

KCLZO!, (2.22)
1/) (pt3pt+1)

Under Assumption 2.1, the equilibrium nominal wage is determined so that
Eq. (2.22) might be held as equality. Thus:

W, =a v " (p,.p)- (2.23)

The Decisions of Firms: The Fundamental Equation From the first step of the
backward induction in the decision of individuals, the demand function D, for good

z can be derived. That is:
i
D, = [M} Y,

P (2.24)
j— VVtLt + Hf
t pt >
Where: L, denotes the employment level and y, is real GDP.
Based on Eq. (2.24), the profits of firm z, II,(z) can be defined as:
-
p(2)
@)= p 22 o,
, (2.25)

P, 14 P,

oio 2] -eotnlf o],
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Maximizing I1,(z) on p,(z), the following modified fundamental equation in the
monetary economy is obtained:

1 1-n ﬁ VV: e 19 P+l
1 R R

Since 1 XC is a linear homogenous function, the equilibrium inflation rate p*¢
satisfies:

K€ (1”01(0):05—1 [1_,7—1]% (2.27)

Let f(x)=x in Eq. (2.10) and assume that the utility function in the Keynes—Wal-
ras model is identical to that in the Keynes—Chamberlin model as outlined in this
section. Then, by comparing (2.27) with (2.10), the following important inequality
is obtained:

p > pke (2.28)

Thus, the equilibrium inflation rate is lower in the case of monopolistic competi-
tion than in the case of perfect competition. As will be discussed in Sect. 2.5, such
a property in the dynamic economy will play a key role in discovering the wel-
fare implication of aggregate demand management policy. Furthermore, whenever
money is confident in the sense of Definition 2.1, all values of the equilibrium price
sequence are uniquely determined and are unrelated to the quantity of money. Thus,
as per the Keynes—Walras model, which is extended in SubSect. 2.2.1, money be-
comes non-neutral.

Market Equilibrium When it is assumed that the government’s budget constraint in
SubSect. 2.2.1 is intact, the same equilibrium condition exists for the goods market
except in respect of the equilibrium inflation rate. Thus, we obtain the modified
dynamic Keynesian cross as:

Y, =c(pKC)'yt+%. (2.29)

Py

The Welfare Analysis From Egs. (2.21) and (2.23), the utility level of an individual
is:

Ht

/e —
ch(p,,Pm)

(2.30)

Thus, economic welfare improves as much as the real profits evaluated by the price
index KC Hence, the monopolistic competition equilibrium dominates the perfect
competition equilibrium in the sense of Pareto.
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In addition, Egs. (2.25) and (2.26) imply II, = pt«ﬂ‘l ¥, - Substituting this into
Eq. (2.30):
'y

IDXC =m. (2.31)

Accordingly, following from (2.29), expansionary fiscal-monetary policies that in-
crease real GDP must also improve economic welfare. This can be regarded as a
welfare-economic foundation of Keynesian discretionary policy. To summarize the
result, the following relationship is postulated:

Theorem 2.2

Assume that the lifetime utility function is linear homogenous on the consumption
stream and additively separable from the disutility of labor. Further, assume that
goods markets are in monopolistic competition. Then, economic welfare is improved
by fiscal-monetary policy in the sense established by Pareto.

2.3 The Legitimacy of the Functional Form of the Utility
Function

2.3.1 The Utility Function and Price Index Theory

As mentioned above, we assume that the lifetime utility function is linear homog-
enous on consumption and additively separable from the disutility of the discrete la-
bor supply. Here, additional considerations on the legitimacy of such specifications
of the utility function are considered. First, the linear homogeneity of the lifetime
utility function from the consumption stream is examined. This problem is closely
related to index number theory. The true CPI is defined as the ratio of the current
value of expenditure function to its previous period value.

First, denote the nominal expenditure ¢, and some fixed utility level u, respec-
tively. An expenditure functione, can then be written as e, = e(p, :u) . Then, the
true CPI during period ¢ is defined as:

cpr =G AP (232)
e_; e(p,_:u)

Because u# is unknowable, standard index number theory assumes that the expen-
diture function is multiplicatively separable. That is:

¢, = e(p, : 1) = &(j,)- g (in). (2.33)
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Under this assumption, from Eq. (2.31), the frue CPI becomes independent of the
unknowable utility level # of each individual and can be written as:

CPI, = ?(ﬂﬁ,) . (2.34)
e(Py1)

It is evident from the discussion in this subsection that whenever the lifetime utility
function of the consumption stream is homothetic, the true CPI becomes the form
indicated by Eq. (2.34). Furthermore, the converse is also true. That is:

Lemma 2.1
If an expenditure function is multiplicatively separable as in Eq. (2.33), the direct
utility function is homothetic.

Proof
Suppose the expenditure function is Eq. (2.33). Then the corresponding indirect
utility function # becomes:

ho=gt| =S| (2.35)

* ()

Using Roy’s identity, the following property of the demand function of each good is
obtained:

o 0o %
_ % _ i % _
xi__al_ 5 :xj—ié.

de dp;

Thus, the ratios between any pairs of demand for goods are functions only of the
price vector, and hence the propensity of expenditure for good i is:

a;(p), > a;(p)=1. (2.36)

i=1

Substituting Eq. (2.36) into the direct utility function # and comparing this with the
indirect function in Eq. (2.35) produces:

1 €

ul@(p,)e)=2 m . (2.37)

Equation (2.37) reveals that u is homothetic. This completes the proof.
This establishes that the necessary and sufficient condition for #rue CPI to be
defined is that the direct utility function be homothetic. Thus, as much as great
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importance is attached to the more familiar index number theory, the requirements
for the lifetime utility function from the consumption stream are not so restrictive.
This is a rather natural assumption of macroeconomics, which deals mainly with
aggregated variables.

The second problem of the legitimacy of the functional form of utility function
is the additive separation of the utility between the consumption stream and disutil-
ity of labor. This assumption implies that there is no cross effect between the con-
sumption stream and labor supply. That is, however hard an individual works when
young, this does not affect their lifetime utility from consumption. In this sense, the
assumption is that consuming goods has rather distant features when compared with
enjoying leisure. Although it is difficult to ascertain directly the legitimacy of such
a hypothetical property, it must be noted that the CPI does not contain information
about wages (the price of leisure) and that the statistics concerning wages belong to
another field. This fact suggests that the additively separable assumption is not too
restrictive from the viewpoint of macroeconomics.

2.3.2 The Indivisibility of the Labor Supply

The third and final point to note is that it is assumed that there needs to be no ad-
justment of working hours, and that only employment adjustment is feasible in the
model. The reason this assumption is adopted is that full employment is automati-
cally achieved and cannot explain the existence of unemployment, if working-hours
adjustments are admissible. The proof of this assertion is based on Otaki (2012).
Fukao and Otaki (1993) showed that adjustment by working hours is easier than
that by employment level, when there are training costs incurred by new employ-
ees. Let # and L denote the working hours per capita and the employment level,
respectively. L is the full-employment level. Assume that the production function
Y is linear on the total working hours, and that the individual’s disutility function
G(h) is strictly increasing and concave, and satisfies the Inada Condition. Then, the
Lagrangean A and adjoining Kuhn—Tucker conditions are as follows:

A(h,L,A)=hL—G(h)L+A -[h —%]
h—G(h)=0, (2.38)

L-G'(h)L+4 < O,[h—%:|-[L—G’(h)L +11=0,4 -[h—%] =0.

Y
If the constraint & = T does not bind, 4 =0 holds. Combining these conditions,

the equality G(h)—hG’(h) =0 is obtained. Thus, it is clear from Fig. 2.2 that:

G(h)—hG'(h) < 0,Yh.
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Fig. 2.2 The disutility function of labor

This is a contradiction, and hence 4 = % holds.

This fact implies that firms strive to reduce working hours per capita and increase
employment as much as possible, because additional working hours are associated
with higher wages compared with the number of additional individuals employed.
Such a property comes entirely from the concavity of function G(4) (the increas-
ing marginal disutility of labor). Accordingly, the assumption of the representative
individual, which is a basic presumption of the new Keynesian and real business
cycle theorists, is unable to explain the existence of unemployment. To summarize:

Theorem 2.3
Whenever the disutility function of labor G(h)is increasing monotonously and
strictly concave, full employment is achieved regardless of the output level Y . That
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is, a theory that allows the infinite indivisibility of working hours is unable to ex-
plain the existence of unemployment.

Thus, it is necessary to establish an employment theory to introduce the indivis-
ibility of working hours per capita. It is natural to assume that people do not reduce
working hours when they are threatened by poverty. Such propensity to work is
preserved even in advanced economies for people to maintain minimum standards
of civilized life even though working adjoins non-negligible disutility. This lends
legitimacy to the concept of the indivisibility of working hours per capita. That is,
although an individual feels disutility from working in itself in terms of the utility
from their lifetime consumption stream, the marginal disutility is kept at zero within
arange [0, /) as illustrated in Fig. 2.3. This representation of the disutility function
F implies that an individual does not reduce their working hours to maintain living
standards as long as the working hours offered are permissible. This kinked disutil-
ity function is defined as:

F(h:h)=max[G(h),Gh)), (2.39)
Where: F has the corner point at 1 =5 .
That is:
lim F’(h)=G’(h), lim_F’(h)=0. (2.40)
h—>+h h—>—h
F(h:h)
G(h)

Fig. 2.3 The disutility function of labor (indivisible case)
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The Lagrangean A" and Kuhn-Tucker conditions for the profit-maximization
problem corresponding to the equations in Eq. (2.38) are:

A LAy =[h+v—u]L-G(h+v—u)L+A-v+u-u (2.41)

h—G(h)=0, (2.42)
L-G'(WL+A £0,v[L-G'(hW)L+A]=0,A-v=0, (2.43)
—L+G'(WL+u <0,u-[-L+G’ (W) L+u]l=0,u-u=0. (2.44)

Combining Egs. (2.42) and (2.43), it can easily be seen that v = 0. This is based
on the same economic logic used for proving Theorem 2.3. Since v=0, from
Eq. (2.40), the value of G’(h) in Eq. (2.44) is equal to zero. Hence, Eq. (2.44) is
transformed into:

—L+u<0,ul-L+u]=0,u-u=0. (2.45)

Then, if >0 and u =0 hold, this contradicts the second part of Eq. (2.45). Ac-
cordingly, # =0 holds. Thus, the optimal working hours that a firm offers are
h(v=u=0). The indivisibility of working hours is endogenously represented
through the optimization behavior of a firm. As already discussed, a firm does not
offer more working hours than /# because an additional wage is required along with
an increase in the marginal disutility of labor. On the other hand, a firm does not
offer working hours less than # because it can deploy an arbitrary level of working
hours per capita within [0,%] by the same wage. To summarize:

Theorem 2.4

When there is a minimal standard of living measured by the utility from consump-
tion stream as defined by Eqs. (2.39) and (2.40), the optimal offer of working hours
per capita is fixed ath and unrelated to the employment level of a firm. Further-
more, the utility level F(h : h) corresponds to the disutility of labor, c,, which has
been used in Sects. 2.1 and 2.2.

In Theorem 2.4, it is assumed that hourly labor productivity is unity. The unem-
ployment phenomenon does not emerge until real GDP, y, and full-employment
level, I/, satisfies:

U sZ.
h
Thus, the indivisibility of working hours per capita plays a crucial role in theories of
employment. The basic theory therefore relies entirely on (i) the fundamental equa-
tion in a monetary economy (the confidence of money), and (ii) the indivisibility of
working hours per capita.



2.4 The Quantity Theory of Money as an Extraneous Belief 33

2.4 The Quantity Theory of Money as an Extraneous
Belief

Throughout the preceding sections, it has been assumed that money is confident
in the sense of Definition 2.1. In this section, consideration turns to an extraneous
belief in money, in which individuals believe that the value of money decreases pro-
portionately with its quantity. In other words, people believe in the quantity theory
of money. This is expressed by Eq. (2.2).

As discussed in Sect. 1.1, owing to the indeterminacy of value intrinsic to the
monetary economy, such an extraneous belief possibly becomes self-fulfilling. This
problem is dealt with using the Keynes—Walras model analyzed in Sect. 2.2. Since
additional money injected by the government via public expenditure can be used to
purchase additional goods as long as idle resources exist, it is plausible to assume
that the belief is self-fulfilling only when full employment is achieved. Hence, con-
sidering the equilibrium condition for the goods market in Eq. (2.15):

M
F=e(p)y T+t =c(pyy ez k=[1=c(p)] 7 (2.46)

t

Where: ¥ is real GDP, which corresponds to full employment.

When a change in money supply is confined to a once-and-for-all case—that
is, the current quantity of money is kept constant hereafter—Eq. (2.2) shows that
the equilibrium inflation rate is unity.* Thus, the value of k¥ can be uniquely deter-
mined as:

k =[1-c()]¥ (2.47)

When labor productivity y is high enough, the fundamental equation (zero-profit
condition as specified in Eq. (2.10)) is modified as the following inequality:

y>f )y Q). (2.48)

This is because profits earned by a firm should be strictly positive, regardless of the
level of effective demand required to achieve full employment under the extraneous
belief in Eq. (2.2). Consequently, the following theorem can be constructed:

Theorem 2.5
If labor productivity is high enough to satisfy inequality (2.48), the extraneous be-
lief (in Eq. (2.2)) is self-fulfilling and money becomes neutral.

4 It can be shown that money is not super neutral in this model if « is assumed to be unrelated to
the inflation rate, although Lucas’ (1972) monetarist model preserves this property. Such differ-
ences stem from the money-supply rule that the government adopts. This problem is analyzed in
more detail in Part 5.
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Theorem 2.5 implies that whenever labor productivity ¥ is high and real unit
labor costs are located below unity (real unit revenue from producing goods), every
firm is ready to employ new individuals as much as possible, and thus full employ-
ment is achieved. As a result, the value of money can decrease proportionately with
its quantity. Nonetheless, it must be noted that to uphold Theorem 2.5, people must
hold a baseless extraneous belief (Eq. (2.2)) instead of the confidence in money as
outlined in Definition 2.1. It is hard to imagine such an unrealistic situation in our
daily lives. In this sense, the quantity theory of money prominently lacks relevance
compared with Keynesian theory.

2.5 Monopolistic Competition in the Dynamic Monetary
Economy

This section deals with the counterintuitive result obtained in Sect. 2.2, that resource
allocation in monopolistic competition Pareto-dominates that in perfect competi-
tion. There are two questions to be asked: Why does lowered inflation enhance
economic welfare, and why is the surplus generated by lowered inflation attributed
to monopolistic rents?

2.5.1 Inflation and Economic Welfare

In general, disinflation improves economic welfare in an endless dynamic monetary
economy. Disinflation increases the rate of return of money. That is, as disinflation
progresses, any individual is able to receive more goods in exchange for the money
that is inherited from the previous generation. For any given real income, y , which

is determined by real cash balances, M , the budget constraint line shifts clockwise
p

around the endowment point (y,0), as illustrated in Fig. 2.4, thus widening the

feasible set of consumption behaviors as the shadowed area in Fig. 2.4. As such, it

is clear that disinflation improves economic welfare.

It is possible to show that the equilibrium inflation rate under monopolistic com-
petition pKC is lower than that under perfect competition p* as demonstrated by in-
equality Eq. (2.28). This is because monopoly pricing heightens current price levels
relative to any future price levels that individuals consider when deciding whether
to work. Consequently, the monopolistic competition Pareto effect dominates per-
fect competition via a reduction in the inflation rate. To summarize, the disinfla-
tion caused by monopolistic competition is able to enrich every generation without
additional structural changes in the economy, because income transfers between
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Fig. 2.4 The effect of o
disinflation

C1

adjacent generations become easier and more sustainable owing to the fact that the
economy is viable over the long term.

2.5.2 Why is the Surplus Attributed to Monopoly Rents?

In the previous section, it was demonstrated that monopolistic competition enhanc-
es economic welfare by reducing the inflation rate. Meanwhile, benefits from dis-
inflation are attributed entirely to monopoly rents as shown in Eq. (2.31). Here, the
discussion analyzes why the benefits are concentrated in monopoly rents.

The vital point is that the nominal reservation wage is lowered by monopolis-
tic competition. Whenever disinflation progresses, ceteris paribus, every employee
can enjoy a higher standard of living than the minimal level corresponding to the
reservation wage, because disinflation widens the lifetime consumption opportunity
as discussed above. However, as long as unemployment prevails, individuals who
are out of work offer a lower nominal wage to be employed. Such a competitive pro-
cess continues incessantly until the nominal wage declines sufficiently to offset the
economic surplus caused by disinflation. Thus, as long as firms are a monopsony in
the labor market, such economic surplus is transferred entirely to monopoly rents.
This is the economic interpretation of Eq. (2.31).
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2.6 Concluding Remarks

A model of price theory in a monetary economy under Keynesian economics was
constructed. This was based on the OLG model in a production economy with an
infinite time horizon. The results obtained were as follows:

1. The fundamental equation in a monetary economy has been induced, and depicts
the laws of motion of price levels. This equation reveals the nested structure of
the value of money. That is, the current value of money is determined by rational
expectations on its future value per se. This characteristic also implies that, in
principle, the quantity of money is irrelevant to the value of money, and thus
money becomes non-neutral as long as money is confident,

2. A theory (not principle) of effective demand is established, which is summarized
by the dynamic Keynesian cross (Hicks-Samuelson’s 45  line analysis), based
on price theory in a monetary economy that comprises the confidence of money
and indivisibility of working hours per capita;

3. The specification on the lifetime utility function can be regarded as legitimate

from the point of view of index number theory and the existence of a desire for
the minimal civilized living standard. The latter produces indivisibility of work-
ing hours per capita. The index number theory permits the linear homogenous
utility function to be built from lifetime consumption and the additively sepa-
rable utility between consumption stream and labor supply;
When monopolistic competition is prevalent in goods markets, an expansionary
fiscal-monetary policy improves economic welfare. This theorem comes from
the following two properties of the economy: First, since the economy has no
end period, the rate of return for money increases by disinflation that originates
from monopolistic competition. This brings about economic surplus; and second,
such surpluses proportionately increase with effective demand. Accordingly, an
expansionary fiscal-monetary policy improves economic welfare.

4. The quantity theory of money is upheld as an extraneous belief in the value of
money. This is due entirely to the intrinsic indeterminacy of value in a monetary
economy. Once people disbelieve in the intrinsic value of money and understand
that its value decreases proportionately with quantity, such belief becomes self-
fulfilling under some restrictive conditions.

Mathematical Appendix

1. Homothetic Utility Function and Its Indirect Utility Function In this appen-
dix, it is proven that if a utility function, u(c;,c,), is of a linear homogenous form,
the corresponding indirect function, %, becomes:

Y

_ 2.49
Y (p1>P2) (249

h(pyspysy) =
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Where: ¢ is a linear homogenous function.

Proof
Since u is linear homogenous, the optimal consumption plan (Cl* ,c;) satisfies:
& =p (&)cf . (2.50)
P

By the budget constraint:

* P * %
P14 +p2‘P[p_2Jcl =y = = » » = » , (2.51)
: Pt Doy (2) Pt Dop (2)
b P

holds. Substituting Eq. (2.51) into u(c;k ,c;) gives:

b
h(py, P2, ¥) = N y. (2.52)

Pt pop (2)
1

u(l,<p (Pz
P

D is a linear homogenous function, Eq. (2.52)

P
Pt PP =2
D

Since the inverse of

is equivalent to Eq. (2.49).

2. Continuous CES Utility Function and the Corresponding Price Index In this
appendix, the price index is derived:

1

1 1— 1
p= [-[0[ p(z) ! dz:I1 " from the maximization of instantaneous utility
1

c= |:J‘01 [c(z)]l_n_l dz]$

Proof
Given the instantaneous expenditure E , the budget constraint is defined as:

E= j; P(2)e(2)d-. (2.53)

The corresponding Lagrangean L to this maximization problem is:

L= [e(z)]" d+a [E -, p(Z)C(Z)dZ] = [[c(z)]"”" -2 p(z)c(z):| dz+). -E,
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Where: } is the Lagrangean multiplier. Since 2 does not depend on z, the bracket
of the integral can simply be maximized. This gives:

¢ (z)= [’lp (Z,) r . (2.54)

-5~

Substituting Eq. (2.54) into Eq. (2.53) gives:

E=.[;P(Z)[/11f(i):|_”dz = [I_Xn_]}l I;[p(f)],_ﬂdz- (255)

Combining Eq. (2.54) with Eq. (2.55) gives:

-

e (z) _ [P (Z)]_’7 £ p(z) E (2.56)

1 1

[[p(z)] "z [ [T dz]l—n [ [T z:|ﬂ

s

Eq. (2.56) is the demand function for good z and the definition of the price index p.

3. Convenient Representation of Budget Constraint Based on the result of the
previous appendix, the following convenient formula is constructed:

Jolp(z)c* (z)dz = pc, ¢ = [j;[c* (z)]Hﬂ dz]$. (2.57)

Proof
From Eq. (2.56):

e ([ e@] 7 | E (2.58)
[C(Z)] - [ pl*}] p

o] [ g

holds. Combining Egs. (2.53) and (2.58) gives Eq. (2.57).
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4. The Kuhn-Tucker Theorem In Sect. 2.3, nonlinear programming permits
a boundary solution. The usual Lagrangean method presumes the differentiabil-
ity and regularity conditions of functions because it uses an implicit function
theorem. This property makes it difficult to apply this method to problems that
contain a boundary solution where functions are not differentiable. The Kuhn—
Tucker theorem is a suitable method to solve such problems because it does
not require differentiability. Following Uzawa (1958), this theorem can be
described as:

Theorem 2.6 (The Kuhn—Tucker Theorem—sufficiency part: one constraint
case)
Consider the following optimization problem:

max, f(x), subject to

2(x) =0, (2.59)

Where: x is n dimensional real vector.
Then, the sufficient condition for x~ to become the solution of (2.59) is that
there is A” such that:

L(xA")<L(x" A7) < L(x" 1) (2.60)

L is defined as L(x,A)= f(x)+A-g(x),0<4.

Proof
The right side of inequality (2.60) gives:

i*’g(x*)Sl’g(x*). (2.61)
Since A can take an arbitrary small non-negative value, inequality (2.61) implies

that:
2Tg(x")=0. (2.62)

Applying Eq. (2.62) to the left side of inequality (2.60) gives:
FSf()+A" g < f(x) 2.63)

This inequality completes the proof.

An Application of the Non-Negative Constraint Consider an application of the
Kuhn—-Tucker theorem. In general, the range of economic values is restricted to a
non-negative values. If this constraint is brought into consideration, a typical opti-
mization problem becomes:

max, f(x), subjectto0<x.
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or _
ox
o x
Fig. 2.5 The boundary solution
The corresponding Lagrangean is:
L= f(x)+Ax (2.64)
It must be noted that when the solution is boundary (i.e., xi* =0,3i),
a—F|_*—/1jso (2.65)
ox; *=*

holds, as Fig. 2.5 illustrates. Otherwise, Eq. (2.65) holds as equality. To summarize:

oF -1} <0, la—F - —,lj]xj =0, V). (2.66)

or
X=X
ox ; ox g

Furthermore, from Eq. (2.62):

2ix; =0,V (2.67)
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Equations (2.66) and (2.67) are the Kuhn—Tucker conditions corresponding to the
non-negative constraints. This formula was used in Sect. 2.3.
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Chapter 3
The Existence of an Involuntary Unemployment
Equilibrium

3.1 Introduction

Although the preceding chapters have shown that an expansionary fiscal-monetary
policy improves economic welfare, unemployment in those models is still volun-
tary because the equilibrium nominal wage is equalized to the reservation wage.
This property raises the question of whether it is possible to represent involuntary
unemployment as defined by Keynes (1936) within the theoretical approach taken
in this book. This chapter answers the question affirmatively. It is shown that the
equilibrium nominal wage can exceed the nominal reservation wage without ham-
pering employment.

Efficient wage bargaining, which originates from McDonald and Solow (1981),
plays a crucial role. Efficient wage bargaining is a contract theory that asserts that
employer and employees achieve Pareto-efficient allocation via wage-employment
bargaining. This theory is of use because it clarifies the fact that nominal wage
bargaining, in which the equilibrium nominal wage possibly exceeds that set in the
spot market, never prevents efficient resource allocation. However, there are two
obstacles to be overcome when attempting to explain the inevitability of involun-
tary unemployment owing to a shortage in effective demand. That is, McDonald
and Solow (1981) assume that not only the nominal wage negotiation but also the
employment level are determined by negotiation. In reality, decisions concerning
employment levels belong to an employer as a managerial right. Meanwhile, if em-
ployees agree with a certain employment level, all existing unemployment is volun-
tary. Thus, further refinements of the theory are needed to validate the existence of
involuntary unemployment.

To separate decisions on nominal wages and employment, a second-stage game
is introduced into efficient bargaining theory. In the first-stage game, an employer
decides non-cooperatively how many individuals to employ to maximize profits.
The next stage is the nominal wage negotiation between the employer and existing
employees. The asymmetric Nash bargaining solution is used here as the equilib-
rium concept.

© Springer Japan 2015 45
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Employers should decide employment levels by foreseeing the result of the sec-
ond stage of this game (assuming the game is in perfect equilibrium). The second
stage of the game consists only of sharing the predetermined total surplus (i.e. total
sales minus the reservation wage payments), and is optimized for the employer to
achieve maximal total surplus in the first stage. Thus, profit maximization becomes
equivalent to total surplus maximization. This implies that even though employ-
ers are concerned only with their interest in the employment decision, they uncon-
sciously maximize their own and their employees’ welfare, or fotal welfare. Ac-
cordingly, neither managerial rights nor bargaining processes prevent the efficient
allocation of employment levels. Furthermore, the equilibrium nominal wage is at
least equal to the nominal reservation wage as long as incumbent employees have
some level of bargaining power.

In addition, since the marginal cost that an employer faces is not the equilibrium
nominal wage but the nominal reservation wage by virtue of the asymmetric Nash
bargaining solution, the equilibrium employment level is equivalent to that of the
case dealt with in Chap. 2. That is, the economy achieves its maximal employ-
ment level under given effective demand. Consequently, it is possible to prove the
existence of an involuntary unemployment equilibrium owing to the shortage of
effective demand in the following way. The concept of involuntary unemployment
equilibrium thus depends on the following two conditions:

(1) The equilibrium nominal wage is not less than the nominal reservation wage;
and

(2) The employment level is never improved by lowering the equilibrium nominal
wage via restraining the bargaining power of employees.

This chapter is organized as follows. Section 3.2 discusses the political-economic
relevance of full-employment policy. In Sect. 3.3 a general equilibrium efficient
wage-bargaining model based on the theory discussed in Chap. 2 is constructed.
This model is then used to prove the main theorem advanced in this book, which as-
serts that an involuntary unemployment equilibrium exists when there is a shortage
of effective demand. Section 3.4 contains brief concluding remarks.

3.2 The Political-Economic Meaning of Full-Employment
Policy

In the devastating political and economic circumstances of the pre-World War 11
era, Carr (1939) described how huge amounts of capital investment aimed at creat-
ing new employment socially should be deployed, regardless of a country being
democratic or totalitarian. That is:

In nearly every country (and not at least in the United States), large capital investments

have been made in recent years, not for the economic purpose of earning profits, but for the
social purpose of creating employment.
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It is evident that such investment was designed to counter the social instabilities that
would eventually trigger World War II. Returning to Carr (1939):

Employment has become more important than profit, social stability than increased con-
sumption, equitable distribution than maximum production. That is, mass unemployment
brings about extreme social strain between the employed and the unemployed because it
causes exorbitant income disparity. We could say that war was sought to dissolve such
strenuous circumstances by obtaining new economic opportunities via conquering assumed
enemies.

Hayashi (1963) also points out the following in the context of Germany being gov-
erned by Nazis and thrust into World War II:

It is evident from the ancient polis to current nation states that the existence of sound middle
class citizens is a critical foundation for the stability of a nation. ... Inflation destroyed the
urban middle income stratum. Savings, the fruits of their lifelong strife, became worthless
and their living standards fell to no more than that of the laboring classes. They were proud
that they worked as the core of the society that furnished daily life, which differed from the
lower income class. It was devastating to realize that they lost such prestige and fell into
the poorest class in the society. .... Thus, they naturally came to curse the society which
brought about such a disaster, and regard the (Weimar) Republic and the Versailles Treaty
as its origins.!

This point of view suggests that mass involuntary unemployment under hyperin-
flation corrupts the basis of a society and distorts its social order. It must be noted
that the work of Keynes (1936) was written amid such crisis. Even though the as-
sumption of an exogenously fixed nominal wage is somewhat arbitrary, the social
significance that Keynes recognized is far more important than its theoretical flaw.
The problem is that his descendants (old and new Keynesians) left the flaw intact.
Pigou (1933) appeared as an antagonist to Keynes and asserted the following:

But in a period of depression, when all available vacancies are filled, the fact that these men
do not desire employment does not cause them to act otherwise than they would do if they
did desire it; and, since it is impossible to look directly into people’s minds, there are no
means of discovering or enumerating them.

His assertion is akin to the neoclassical macroeconomics symbolized by Friedman
and Lucas under “laissez-faire” schemes. Since Pigou (1933) considers that no one
is able to observe another’s intentions, how can his theory relate social strains to
the existence of mass unemployment? Unless unemployment was involuntary, the
Great Depression would then have been provoked by people’s lack of motivation.
It is preposterous to propose that the social strains that emerged in this period were
due to such a reason.

The aim of full-employment policy is thus to mitigate the social strains caused
by involuntary unemployment, and to provide a breathing space within which indi-
viduals can go about their daily lives. To qualify this counsel more theoretically, it
is necessary to analyze how full employment can be achieved in conjunction with
nominal wages that are sufficiently higher than nominal reservation wages to be
regarded as the minimum level of income required for living.

! Translated by Otaki.
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3.3 The Model

3.3.1 Setting Up the Model

A Keynes—Chamberlin type model of the kind formulated in SubSect. 2.2.2 was
used in this analysis. There exists a continuum of employers who specialize in their
own products within the interval [0,1]. Each can employ continuum individuals
within the interval [0,1]. The relationship between them is reciprocally prescriptive
in the sense that they can produce nothing if they exchange their role with another
employer or employees. As discussed in Chap. 11, it may be assumed that there
is inseparability between real capital and human capital in an existing firm. That
is, specific human capital is accumulated within a firm, which is nurtured by the
learning-by-doing effect proposed by Arrow (1962) and is inseparable from real
capital. On the other hand, Smith (1776) advocates:

It is otherwise with common people. They have little time to spare for education. Their
parents can scarce afford to maintain even in the infancy. As soon as they are able to work,
they must apply to some trade by which they can earn their substance. That trade too is
generally so simple and uniform as to give little exercise to the understanding; while, at the
same time, their labour is both so constant and so severe, that it leaves them little leisure
and less inclination to apply to, or even to think of anything else.

However, at least within developed countries, the current economic environment
does not seem as severe, although it cannot be ignored that such tragic situations
still exist.

For the purposes of the model, it is assumed that the lifetime utility function U
is identical and:

U=u(e,c)-90a, (3.1)

Where: u(-) is a linear homogenous and concave function; §, is a definition func-
tion that takes value unity when an individual is employed and is zero when un-
employed; a denotes the disutility of labor; and ¢; is the composite of goods
consumed during the 7 -th stage of life, which is formally defined as:

17;7_1

¢ = j;[ci (z)]l_ﬂi dz ,

Where: ¢;(z) is the consumption of good z during the i -th stage of life.

Furthermore, this model assumes that unit labor produces unit goods. By solving
the utility maximization problem, the following indirect utility function of the 7 -th
generation’s lifetime consumption /, is obtained:

_ow tm,

= , 32
Y (P> Prs1) 6.2

t
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Where: w, and 7, are the nominal wage and profits, respectively; and p; is the
price index derived from the utility maximization. That is:

1

1- _
P = |:_[;[p,(2)] ”dZ:|l !

Where: p,(z) is the price of good z .
Using Eqgs. (3.1) and (3.2), the nominal reservation wage th is:

Wl =a Y (P piyy)- 3.3)

In addition, the following demand function exists for good z :

-n

z wL +7

D, E(—p’( )] VeV =L 1 3.4)
by P

Where: L, is the employment level.
The profit function of an employer is thus defined as:

7, (2) =[P (2) = w,(2)] D, (2). (3.5)

3.3.2 The Nominal Wage Negotiation Process

In this subsection, following Otaki (2009), the negotiation process for the nomi-
nal wage is formatted using a two-stage game. In the first stage of the game, an
employer decides how many individuals to employ by foreseeing the result of the
second stage. The second stage determines the nominal wage in accordance with the
asymmetric Nash bargaining solution.

Backward induction is necessary for solving such a game. The threat point of the

second-stage bargaining game is assumed to be (O, w,R) . This is partly because an
employer obtains nothing if the negotiations break down and no individuals partici-
pate in the firm, and partly because employees are incentivized only when the nomi-
nal wage is not less than the reservation wage. Thus, from Eq. (3.5), the generalized
Nash product (GNP) corresponding to this game can be formulated as:

GNPOw, () =, ) ) - | < [p - w @ [w@-w]" @36

Where: 6(0<6 <1) denotes the bargaining power of an employer. Note that the
fact that (p,(z),D,(z)) are predetermined by the first stage of the game to derive
Eq. (3.6) is central to this formulation.
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Maximizing Eq. (3.6) with respect to w,(z) gives the following relationship
concerning the equilibrium nominal wage:

wt(z)=0'th+[1—0]'[pt(z)—w,R:|. (3.7)

Equation (3.7) implies that the equilibrium nominal wage becomes the linear com-
bination of the nominal reservation wage th and the total surplus accrued from
unit good production p,(z)— w,R. The stronger the bargaining power of an employer
(i.e. 6 takes a higher value), the cheaper the nominal wage, which approaches the
reservation wage. Note also that the equilibrium nominal wage strictly exceeds the
nominal reservation wage except for the case 6 =1.

The solution of the first stage of the nominal wage negotiation game is obtained
by substituting Eqgs. (3.3) and (3.7) into Eq. (3.5):

max,, 7, (z) = max, , [p.(2)-w,(2)]- D,(2)
=0-max, [ p,()-w()]-D, (2)

(3.8)

Equation (3.8) reveals that this problem is identical to that dealt with in Chap. 2;
that is, the effective equilibrium nominal wage that a firm faces is equalized to the
nominal reservation wage.

Finally, the maximization problem in Eq. (3.8) must be solved. Taking Eq. (3.4)
into account:

a P (p,Pi) =p = a(p,Pi)

- R CICES TR

pt(Z) =

This is the same fundamental equation that appears in SubSect. 2.2.2. Thus, the fol-
lowing theorem is supported:

Theorem 3.1

Even though nominal wage negotiation follows a two-step efficient bargaining
process, the equilibrium employment level is unchanged from the case in which
employees do not have any bargaining power as long as effective demand y, is
kept constant. That is, the equilibrium nominal wage, which is beyond the nominal
reservation wage, is never a hindrance to employment opportunities.

3.3.3 Market Equilibrium

In the previous subsection, the equilibrium condition for the labor market was for-
mulated. The remaining markets are the goods markets and the money markets, and
one of them is not independent according to Walras’ law. Henceforth, this discus-
sion focuses on the goods markets. Since the lifetime utility function of consump-
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tion is a linear homogenous function, the aggregate consumption function for the
young generation C, is obtained:

C =clp)y, (3.10)

Then, the equilibrium condition of the goods markets is:

Mz—l +Mt _Mt—l

=c(p)‘yt+%. (3.11)

t Py ¢

ye=cp)y+

The second term of Eq. (3.11) is the aggregate demand for goods by the older gen-
eration. The third term is real government expenditure financed by seigniorage, and
P is the equilibrium inflation rate that satisfies the fundamental Eq. (3.9).

There are four endogenous variables within the model: (p,,p,y,,w,) . Adding
the condition for confidence in money gives:

dpia _

0, 3.12
m (3.12)

There are also four structural equations in the model: Egs. (3.7), (3.9), (3.11), and
(3.12). Thus, the model is closed. Because the structure of the model is the same as
that of the Keynes—Chamberlin model used in SubSect. 2.2.2, the equilibrium effec-
tive demand is also unchanged from that model. Consequently:

Theorem 3.2
The equilibrium effective demand is unaffected by the interchange in the equilib-
rium concept of the labor market.

Based on Theorem 3.1 and 3.2, the main theorem can now be stated:

Theorem 3.3
Involuntary unemployment equilibrium exists purely because of the shortage of ef-
fective demand. Furthermore, this kind of equilibrium is Pareto inefficient.

Proof

Theorem 3.1 asserts that as long as effective demand is located at the same level
as the Keynes—Chamberlin model in SubSect. 2.2.2, the same amount of unem-
ployment emerges even though the equilibrium nominal wage exceeds the nominal
reservation wage. Theorem 3.2 proves that the economy faces the same effective
demand independent of whether employees have bargaining power in the wage ne-
gotiation process. Therefore, an involuntary unemployment equilibrium as defined
in the Introduction exists. In addition, it is clear from Theorem 2.2 that this kind of
equilibrium is Pareto inefficient.
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3.4 Concluding Remarks

In this chapter the existence of the involuntary unemployment equilibrium was
proved by extending the efficient wage-bargaining theory of McDonald and Solow
(1981). Even though managerial rights concerning employment decisions are sep-
arated from the nominal wage negotiation process, efficient bargaining achieves
Pareto-efficient allocation in the sense that the process maximizes the total surplus
of participants. This implies that the equilibrium nominal wage exceeds the reserva-
tion wage, and that the same employment level is achieved as in the case in which
employees have no bargaining power. Hence, the involuntary unemployment equi-
librium exists owing to the shortage of effective demand.
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Chapter 4
The Phillips Curve and Inflation Theory
Reconsidered

4.1 Introduction

Much of the research regarding the Phillips curve presumes artificial and exogenous
time lags in price-setting decisions (e.g. Mankiw and Reiss 2002, Gali 2008), to-
gether with an assumption of money in the utility function. For example, the Calvo
(1983) rule assumes that employers can realign their prices only periodically. It is
thus assumed that when the nominal money supply increases, the price level can-
not adapt fully to such a shock, because some employers are unable to realign their
prices. Hence, business upturns in conjunction with the real cash balance. There-
fore, even though price realignments progress as the price level approaches the
value that neutralizes the expansionary shock (as long as the adjustment process
is stable), it is evident that some inertia emerges in price-level movements once a
shock is added to the model.

This implies that money is neutral and that the equilibrium inflation rate becomes
zero in the long-run equilibrium of the new Keynesian model, even though, in the
short run, inflation can coexist with the business upturn associated with the aforemen-
tioned lag structure. However, it is unnatural to assume that the long-run equilibrium
rate is zero, and that the long-run Phillips curve is vertical around a zero inflation rate.!

The character of Friedman’s (1968) vertical long-run Phillips curve does not dif-
fer from that of the new Keynesians. A difference is sought as to whether the curve is
derived from successive revisions of price expectations (the monetarist case) or from
price realignments (the new Keynesian case). Here, a common feature is that the down-
ward-sloping Phillips curve emerges only in a transition process in which adjustments
are incomplete. The seminal work of Phillips (1958) nonetheless asserts that there is a
significant tradeoff between nominal wages and unemployment even in the long run.
In addition, such a long-run tradeoff can also be observed throughout the post-war
Japanese economy, although it is based on a rather rough estimation (see Fig. 4.1).

! New Keynesians place much importance on exogenous stochastic shocks. This is because they
need some substantiation for an economy to always be located out of long-run equilibrium. When
such complicated and ornamental lag structures and stochastic shocks are eliminated, however, the
basic structure of new Keynesian economics does not progress from the static menu-cost theory.
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Fig. 4.1 The long-run Phillips curve in Japan

Thus, whether the long-run Phillips curve is vertical is still debatable. However,
the curve should be downward sloping in accordance with our fundamental theory
exhibited in Chap. 2. This is because money is non-neutral in the fundamental equa-
tion even in the long run. Therefore, it is worth constructing a theory that validates
the existence of the downward-sloping long-run Phillips curve. A change in labor
productivity plays a key role in constructing this theory. As depicted in Table 4.1,
the inflation rate correlates positively with the progress of labor productivity. Otaki
and Tamai (2012) emphasize this statistical property.

Assume that labor productivity progresses and that this progress is absorbed en-
tirely by an increase in nominal wages. That is, current nominal wages are assumed
to increase proportionately with labor productivity. Then, it is clear from the fun-
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Table 4.1 The negative correlation between the inflation rate and labor productivity

(% per annum) 1980s 1990s 2000s
Inflation rate by CPI 1.8 1.0 -0.3
The progress of labor productivity 0.7 -0.0 -03

Data source: consumer price index, ministry of internal affairs and communications; labor pro-
ductivity index, Japan productivity center

(The actual labor productivity progresses by 1.06 % on average from 1980 to 2009. We regard
this trend as the contribution of physical capital. Subtraction this trend from the actual value, we
define the true productivity progress.)

damental equation that the current price level is kept intact. Viewed from another
aspect, progress in labor productivity, ceteris paribus, reduces production costs, and
thus output price should become cheaper relative to any future price. This implies
that inflation advances along with any progress in labor productivity. Consequently,
a kind of cost push inflation is triggered as long as nominal wages entirely absorb
the fruits of this progress, and thus a positive correlation emerges between the infla-
tion rate and labor productivity. Therefore, inflation is a real phenomenon caused
by advancement in labor productivity. This contradicts the existing Phillips curve
theory in the sense that the opposing theories put much importance on monetary
incidents such as nominal money supply.

For this argument, it is assumed that the level of labor productivity is affected
more by social incidents than private ones. This is because, as discussed in Chap. 11,
some kind of productive coordination is required to achieve process innovation and
enhanced labor productivity in firms. The assumed theoretical causality is a varia-
tion of Arrow (1962). Potentialities supported by reasonable incomes and stable
daily life thus refine abilities beyond generations.

Reflecting on Smith’s (1776) argument (Chap. 3), it is realized that his view
requires the nurturing of good-natured propensities that facilitate coordination with
colleagues, and strong abilities to create innovations that guarantee a stable eco-
nomic environment, especially those learnt in childhood. Most children are unable
to develop these potentialities whenever they face incessant struggle for survival.
Involuntary unemployment is a critical factor in hindering the development of such
socialized and intellectual personalities. This is because involuntary unemployment
immediately implies poverty and/or an unstable family life. Children are disturbed
not only by being deprived of educational opportunities but also by instability in
their daily lives. Thus, high unemployment within the previous generation is con-
sidered to reduce current labor productivity.

As such, the following causality is obtained concerning the long-run Phillips
curve:

Higher Unemployment = Lower Productivity = Advance in Disinflation.

Thus, a downward-sloping long-run Phillips curve is derived. It must be noted
here that such tradeoffs remain even under rational expectation equilibrium with
certainty. In this sense, the tradeoff between the unemployment rate and inflation is
intrinsic to the market economy.
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This chapter is organized as follows. A model is constructed in Sect. 4.2, and
from this the stable downward-sloping long-run Phillips curve is derived. Sec-
tion 4.3 deals with comparative statics and welfare economic analysis. Section 4.4
provides brief concluding remarks.

4.2 The Model

In line with the previous chapter, the Keynes—Chamberlin model is used here, and
the nominal wage negotiation process is abbreviated for simplicity. Note that it is
not difficult to introduce such a negotiation process into the model outlined in this
chapter.

4.2.1 The Maximization Problem of Economic Agents

Continuum employers specialize in their own product good within the interval [0,1],
and each can employ continuum individuals within the same interval [0,1]. The
lifetime utility function U is identical and:

UEu(cl,cz)—éla, (4.1)

Where: u(.) is a linear homogenous and concave function; ¢, is a definition func-
tion that takes the value unity when an individual is employed and zero when un-
employed; a denotes the disutility of labor; and ¢; is the composite of goods con-
sumed during the i -th stage of life, which is formally defined as:

= [ e (z)]l_nldzlln_l ,

Where: ¢;(z) is the consumption of good z during the i -th stage of life.
The indirect utility function of lifetime consumption of an individual who is born
at the beginning of period ¢,(1,), is:

I = oW, +m, ’ (4.2)
W(pr’pxﬂ)

Where: w, and 7, are the nominal wage and profits, respectively; and p; is the price
index defined as:
1

e[t e

Where: p,(z) is the price of good :z.
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The nominal reservation wage ¥ is:

WfR = 0!'1/) (ptapt+1)~ (4~3)

In addition, the following aggregate demand function for good z, D,, and the con-
sumption function during younger ages, C,, are obtained:

-
Pz wil +
D E[ ’( )] Y,y =t (4.4)

4.5)

Where: [, is the employment level, and p, is the inflation rate defined by Pror

The profit function of an employer is defined as: &
= - ! D, (z),y"(U,_ 0 .
7, (2) [p, (=)~ (U,l):| /()7 (Ur) <

Where: y(U,_;) is the labor productivity function, which is a decreasing function of
the unemployment rate of the previous generation U,_,;.

As discussed in the Introduction, a high unemployment rate aggravates the con-
ditions of daily life and deprives younger generations of opportunities for higher
education and the nurturing of their socialized propensities, which would otherwise
have facilitated mutual coordination and communication when they entered jobs, as
Dewey (1916) emphasizes. As such, an increase in the unemployment rate socially
lowers labor productivity. This is the reason why y is a decreasing function of U, _,.
Combining the profit-maximization condition with Eq. (4.3), the fundamental equa-
tion that permits varying labor productivity is obtained:

_ ay (pppz+l) 4.7

" )

Since 1 (-) is a linear homogenous function, Eq. (4.6) can be transformed into:

1—17_1
a

Y (Ut—l)’pz = p;;l . 48)
¢

W(l’pt)=

Differentiating Eq. (4.8) logarithmically and using Roy’s identity:

dp _Uy’dUu __ dUu 4.9)

p vy U U

[1=c]

5

Where: v is the elasticity of labor productivity to the unemployment rate.
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Fig. 4.2 The long-run Phil- Dt
lips curve

Ui

Equation (4.9) is the Phillips curve, because disinflation progresses when the un-
employment rate during the previous period, U,_, , increases. Thus, the downward-
sloping Phillips curve does not assume exogenous price stickiness. This curve is
illustrated in Fig. 4.2.2 This relationship is explained as:

p:p(Ut_l),p’<O. (4.10)

4.2.2 Market Equilibrium

There are three types of market: the goods market, the money market, and labor
markets. Labor markets are in imperfect employment equilibrium when the nominal
wage is equal to the nominal reservation wage. That is, w, = th . Following Walras’
law, either the goods market or the money market is not independent, and the equi-
librium condition for goods markets:

M
g (4.11)

Ve = c(pt)yt +

t

Where: M,_, is money carried from the previous period and g; is real government
expenditure.

2 It must be noted that the real reservation wage in terms of current goods, , increases with the ac-
celeration of the inflation rate, and hence there is a negative correlation between the nominal wage
and the unemployment rate.
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The first term of the right-hand side in Eq. (4.11) is the aggregate consumption
of the younger generation. The second term is that of the older generation, and the
third term describes the demand for goods by the government. It is assumed that the
government finances its expenditure by issuing new money, and hence the budget
constraint for government becomes:

_M,-M,_, (4.12)
8 = .
Dy

Taking Eq. (4.12) into consideration, Eq. (4.11) can be transformed into:

Vi =c(pt)yt+%' (4.13)

t

Furthermore, we assume that the path of nominal money supply keeps the real cash

M . . M
balance, —~, constant over time except for the initial value —~ =, Thus, the

pl‘ pt
equilibrium effective demand is:
v =e(p(U)yitm= y, = —"—. (4.14)
I-c¢ (,D (Ur—l ))
Additionally, since the production function is:
Vi =y(Ut—l)[1_Ut]’ (4.15)
the equilibrium condition for the aggregate goods market is:
U =1- mn (4.16)

Y (Ut—l )[1 - c(p U, ))] .

It is therefore clear that the right-hand side of Eq. (4.16) is an increasing function
of U,_, as long as:

o, > v, (4.17)

where 7,7, are the elasticity of savings to the inflation rate, and that of the infla-
tion rate to the unemployment rate, respectively.

The implication of Eq. (4.17) is as follows. An increase in the unemployment
rate during the previous period brings about two opposite effects. One effect is that
it raises current unemployment through an increase in savings caused by disinfla-
tion. This effect appears in the left-hand side of Eq. (4.17). The other effect is that
it reduces the current unemployment via stagnation in labor productivity. This cor-
responds to the right-hand side of Eq. (4.17). It is assumed that the former effect is
greater than the latter.
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Fig. 4.3 The stability of long-run equilibrium

Equation (4.16) is illustrated by Fig. 4.3. It is evident that local stability around
the long-run equilibrium is guaranteed as long as the slope of the curve is less than
unity. By differentiating Eq. (4.16):

du, _ [n,m, =v]m -
L P T

Hence, if the difference between 7,7, and v is sufficiently small, the dynamic
stability of the economy is known.

(4.18)

4.3 Comparative Statics and Welfare Analysis of the
Fiscal-Monetary Policy

Consider an expansionary fiscal-monetary policy under imperfect competition.
When the real cash balance, m, increases along with real government expenditure,
&, it is clear that the locus of Eq. (4.16) shifts downwards as illustrated by Fig. 4.3.
The long-run equilibrium moves from point E;, to £). Thus, the economy experi-
ences simultaneously a reduction in unemployment and acceleration of inflation.
Such consequences are due to the following: first, expansionary policy stimulates
effective demand and reduces the unemployment rate; second, labor productivity
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progresses socially in conjunction with the affluence of the economy. This acceler-
ates inflation because the price of current goods relative to future goods becomes
cheaper; and third, the increase in inflation further stimulates aggregate consump-
tion. This favorable cycle continues until the economy reaches a new long-run equi-
librium.

Next, the welfare implications of expansionary fiscal-monetary policy are ana-
lyzed. Since individuals cannot obtain any surplus from working, the welfare gain
is limited to profits that are equally distributed among individuals. Thus, using
Egs. (4.2), (4.3), (4.6), (4.7), and (4.15), social welfare, SW,, can be written as:

1 _1
an - ,
sw, = Y(Popm) o L. (4.19)

[1—77_1]1#(P,»Pt+1) " 1_77_1

Since it is clear from this discussion that the employment level L, is a monotonous-
ly increasing function of time ¢ under expansionary monetary and fiscal policies,
the following theorem is obtained:

Theorem 4.1

An expansionary fiscal and monetary policy under imperfect employment equilib-
rium improves the social welfare of every generation, SW,, even though the policy
raises inflation.

4.4 Concluding Remarks

In this section, the microeconomic foundation for the Phillips curve without exog-
enous price stickiness was analyzed. The results obtained were as follows:

1. Inflation is essentially a real phenomenon in the sense that improvements in
labor productivity accelerate inflation. This is because current goods become
cheaper relative to future goods;

2. Improvements in labor productivity are a social concern, because relief from
unemployment stabilizes individuals’ daily lives and brings positive educational
effects for the next generation. Hence, the unemployment rate correlates neg-
atively with labor productivity. Consequently, a negative correlation emerges
between the unemployment rate and the inflation rate. This is the interpretation
of the downward-sloping long-run Phillips curve; and

3. Finally, an expansionary fiscal-monetary policy improves economic welfare
whenever the economy is in imperfect employment equilibrium. This is an
extension of Theorem 1.2 in the sense that active aggregate demand manage-
ment is meaningful even though the policy advances inflation.
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Chapter 5
A Basic Model of a Flexible Exchange Rate
System Under Perfect Capital Mobility

5.1 Introduction

A small open economy model operating under a flexible exchange rate system is de-
veloped in this chapter based on Otaki (2012). A small economy means that it cannot
affect real GDP or the inflation rate in foreign economies. Meanwhile, it is assumed
that capital mobility is perfect in the sense of Fleming (1962) and Mundell (1963).
That is, there are no restrictions on international finance under conditions of certain-
ty. This model provides not only a pivotal point for the following analyses, but also
considers the international diffusion problem in the business cycle under a flexible
exchange rate system, which was originally raised by Laursen and Metzler (1950).
Nevertheless, and unlike preceding research the present analysis is based on a rigor-
ous dynamic microeconomic foundation using an overlapping generations (OLG)
model. This procedure gives a definite answer to that question. That is, the isolation
effect is imperfect and the business cycle diffuses internationally even under a flex-
ible rate system in which the real exchange rate equilibrates the balance of payments.

Such imperfections stem from the fact that an overseas economic upturn will
result in an appreciation in the real exchange rate. This appreciation is caused by an
increase in foreign demand for domestic goods. The appreciation is advantageous
for residents in a domestic economy, and they possibly agree with reducing nominal
wages as far as the economy is located at an imperfect employment equilibrium.
This is because competition between workers deprives the market of the surplus
that emerges from appreciation. Thus, the price of current goods becomes cheaper
in relation to future goods. Hence, an appreciation in the real exchange rate acceler-
ates inflation, and this stimulates aggregate domestic consumption via a substitu-
tion effect from future goods to current goods. Accordingly, an overseas economic
upturn stimulates domestic effective demand. To summarize, the business cycle dif-
fuses internationally even under a flexible exchange rate system in which the real
exchange rate is expected to equilibrate the balance of payments.

This chapter is organized as follows. Section 5.2 deals with the relationship be-
tween the balance of payments and capital mobility. The discussion shows that,
contrary to Fleming (1962) and Mundell (1963), the balance of payments is equili-
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brated even under perfect capital mobility in an OLG model. By using the results
of the preceding section, a small open economy model based on an OLG model can
be constructed in Sect. 5.3. Section 5.4 considers whether an employment isolation
effect exists under a flexible exchange rate system, and Sect. 5.5 gives brief con-
cluding remarks.

5.2 The Equilibrium of the Balance of Payments Under
Perfect Capital Mobility

A small open economy model is described here, in which two goods a and b are
traded between domestic and foreign economies, using a two-period and infinite
time horizon-OLG approach. Each economy specializes in production of a single
good: the domestic economy produces Good a, and the foreign economy produces
Good b. There are two stores of value in the world economy: domestic and foreign
currencies. Each currency is exchangeable only for the corresponding goods. That
is, good a is exchangeable only for domestic currency, and good b is exchange-
able only for foreign currency. In this discussion, if capital movement is perfect in
the sense that there is no restriction for international finance, the equilibrium real
exchange rate is determined to equilibrate the balance of payments. Ahead of the
analysis, the following assumption for the simplicity of explanation is made:

Assumption 5.1
International commodity trading is settled using foreign currency.
The balance of payments in the home economy B, is denoted as:

B, = p'| B\ + ES, + E}

gt:l_ptbﬂt[Mlbt-’_Mgt-’_Mb ]

gt
(5.1)
B b b b
& p_; = I:[Elt +E§ +EL |-e [ M) +Mgt]:|—e,M2,,
t

Where: E; is exports towards the i-th generation foreigners during period ¢ (i =1
indicates the younger generation, and ; =2 corresponds to the older generation);

M l-l; is imports of the i-th generation of domestic residents during period ¢#; and E;,’,

and M g are the domestic government’s exports to the foreign economy and its im-
ports to the home country from the foreign economy, respectively.

The first term in Eq. (5.1) describes the domestic accumulation of foreign cur-
rency by the older generation. The second term represents imports by the domestic
older generation. Thus, if B, > 0, the domestic older generation passes the foreign
currency to descendants. On the contrary, if B, <0, the older generation leaves a
negative inheritance. Since people are assumed to be individualistic, they have no
incentive to leave either positive or negative inheritance. Accordingly, the equilib-
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rium condition for the foreign exchange markets under perfect international capital
mobility is:

B a a a
p_;E[E1,+E2,+Eg,]—e, [ M)+ ML+ Ml | =0, (5.2)
t

This condition is in contrast to the models of Fleming (1962) and Mundell (1963),
in which the balance of payments never equilibrates under perfect capital mobility.
This difference exists because the present model, by its nature, explicitly contains
the due dates of financial transactions, while that of Fleming (1962) and Mundell
(1963) does not.

5.3 The Model

5.3.1 Individuals

It is assumed that residents in the two economies have the same lifetime utility
function, U, as:

U=u(ey,cpq)—0,a, ¢, =la; ]ﬂ[bit]l_ﬂ» 0<p<l. (5.3)
Where: ¢ ; is the aggregate consumption level during the i-th stage of life at pe-
riod 7+ j; @+ and by, ; are the consumption level of goods a and b, respectively;
a denotes the disutility of labor; J, is a definition function that takes value unity
when employed and zero when unemployed; and u(*) is a well-behaved homothetic
utility function describing the consumption stream.

Here, an assumption concerning the asset holdings of the domestic younger gen-
eration is:

Assumption 5.2
The domestic younger generation saves money in terms of home currency.!

By using Assumptions 1 and 2, an elementary calculation leads to the corre-
sponding expenditure function ¢:

@ = o[ pf P, o2 1P L pl Pl Pl 1P) f (), (5.4)

Where: u is a utility level.

! Although such a restriction on the portfolio selection seems to violate the perfect capital mobility
assumption, note that the logic, which leads to the result that the balance of payments is equili-
brated under a flexible exchange rate system, is not affected by this restriction.
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The following assumption makes the analysis far more facilitative. That is:

Assumption 5.3
The analysis is configured with a stationary state, where the real exchange rate, e,
is kept at a constant value, e.

Since ¢ is a linear homogenous function, from Assumption 5.3, Eq. (5.4) can be
transformed into:

@ = pio(le] . p" len] ™) f ) =Pl TP oL p") f(w),  (5.5)

Where: p? is the equilibrium inflation rate of the domestic good.
From Egs. (5.3) and (5.5), the nominal reservation wage W X is:

wr = pile 17 9l p) f (). (5.6)

The equilibrium nominal wage is therefore equal to W,R as long as the economy
has fallen into underemployment equilibrium. This is the market-clearing condition
for the labor market.

5.3.2 Firms

Since all firms are assumed to be price takers having a linear production function
and unit productivity, the zero-profit condition corresponds to the solution of the
maximization problem. Thus:

pi=wr = 1=[T7Pp1p") f(a) (5.7)

Equation (5.7) is the fundamental equation of the open economy version. Since ¢
is an increasing function of p“, Eq. (5.7) clearly shows that inflation is accelerated
whenever the real exchange rate, ¢, appreciates, as discussed in Sect. 5.1.

5.3.3 The Government

In accordance with Otaki (2007, 2009, 2011), the government keeps the real cash

M . : . o
level m, = —= constant over time once it decides the initial value m, . Hence the

!
budget constraint of the government becomes:

g= [l—%]ml, (5.8)
P

Where: g is wasteful real government expenditure.
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In addition, the government’s propensity to spend on each good is the same as
that for individuals. That is, a unit of government expenditure is allocated 8 to good
a,and 1—f3 to good b.

5.3.4 Market Equilibrium

The model contains four markets: the domestic goods market; the labor market; the
domestic money market; and the foreign exchange market. The equilibrium condi-
tion for the domestic money market can be abbreviated in accordance with Walras’
law, and the labor market is in interior equilibrium if Eq. (5.7) holds. Also, the
foreign exchange market is cleared if B=( in Eq. (5.2) holds. Again, elementary
calculation leads to:

I—Cb b
B =ﬂ'[”<pb>+#+{l‘ﬂ[l—ch(pbﬂ]'e*yb g,

e'M; —[l—ﬁ]-lc“ (p“)+La(pa)+[l—ﬂ[l—c" (p“)]}-y“ =[1-8]-»",

p

Where: ¢/ (j = a,b) is the marginal propensity to consume in each economy; and y’/
is real GDP in terms of each economy’s good.

The first term in these equations corresponds to the younger generation’s import
demand. The second term covers the older generation. The third term in each equa-
tion describes government import demand, which is financed by seigniorage (an
inflation tax). Accordingly, the following equation is obtained as the equilibrium
condition for the foreign exchange market:

By’ =[1-B1>" (5.9)

Taking Eqgs. (5.8) and (5.9) into consideration, the domestic good market is in equi-
librium when:

a a a a m 1 a a a
yi=c(pT)y +—i+[1——a]ml=c (PH)y" +m, (5.10)
p p

holds. ¢?(p”) is the marginal propensity to consume of the economy.

The first term in Eq. (5.10) is the younger generation’s consumption level. The
second term is the older generation’s consumption level, and the third term cor-
responds to government expenditure. It should be noted that the real exchange rate

¢ does not appear in Eq. (5.10). This is because the real wage in terms of good
R
a, W—’, is fixed to unity by Eq. (5.7). Unlike in Laursen and Metzler (1950), the

pa
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terms of trade effect does not appear directly as a change in real income. It only af-
fects the inflation rate through the fundamental Eq. (5.7) indirectly. To summarize,
there are three endogenous variables: (y, p®,e"). These variables are determined
by Egs. (5.7), (5.9), and (5.10). Thus, the model is completely closed.

5.4 The Employment Isolation Effect

This section considers the effect of the foreign economy’s business cycle on the
domestic economy. The discussion is extended in the Mathematical Appendix. As-
sume that the world economy expands and y increases. This dlrectly stimulates
exports and results in the appreciation of the real exchange rate € . Since the balance
of payments is equilibrated by an appreciation of e, the upturn in the foreign econ-
omy does not diffuse directly to the domestic economy. However, such an appre-
ciation is in favor of employees because the import price is lowered. Nevertheless,
in an imperfect employment equilibrium, where some employees are unemployed,
there is room for firms to cut down the nominal wage, and thus the price of the cur-
rent domestic good Pf is also lowered relative to its future price Pi41. That is, infla-
tion is accelerated. Hence, if the intertemporal substitution rate is high enough and

a
is positive, real effective demand ¢ increases, and the upturn in the foreign

4 . . . . .
economy diffuses to the domestic economy. In this sense, the employment isolation
effect is certainly incomplete under a flexible exchange rate system with perfect
capital mobility. Thus:

Theorem 5.1

The employment isolation effect is imperfect under a flexible exchange rate system.
An upturn in a foreign economy also stimulates a domestic economy by accelerating
domestic inflation.

5.5 Fiscal and Monetary Policy

It should be noted that, unlike in the naive IS/LM analysis, fiscal policy and mone-
tary policy are not independent of the budget constraints imposed by government as
Eq. (5.8) indicates. Fiscal expansion always accompanies monetary expansion. To
clarify the economic implication, this section considers the aspect of fiscal policy.
Assume that real fiscal expenditure g increases. Then, through the multiplier
process, real GDP, 3¢ increases. However, such an expansionary effect is curtailed
compared with a closed economy, in which no international commodity or finan-
cial trades exist. This owes much to a depreciation in the real exchange rate. Since
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imports increase with an upturn in the domestic economy, the real exchange rate
depreciates to equilibrate the balance of payments. This depreciation advances dis-
inflation to recover the impacted standard of living, as is clear from Eq. (5.7). Any
such disinflation lowers the marginal propensity to consume and reduces the mul-
tiplier effect.

In closed economy case, this negative effect does not exist by definition. Thus,
the effect of fiscal-monetary policy under an open economy is weaker than that un-
der a closed economy. Although such negative effects are not extreme, it is undeni-
able that disinflation adjacent to a domestic business upturn reduces the expansion-
ary effect of fiscal-monetary policy under the flexible exchange rate system. Thus:

Theorem 5.2

The effect of fiscal-monetary policy in a small open economy is weaker compared
with that in a closed economy. This is because an increase in imports adjacent to
a business upturn reduces the marginal propensity to consume by an advance in
disinflation through depreciation of the real exchange rate.

5.6 Concluding Remarks

This chapter developed a small open economy model under a perfectly capital mo-
bile, flexible exchange rate system with a rigorous dynamic microeconomic foun-
dation. The results obtained were as follows:

1. First, the balance of payments is equilibrated in this model even though interna-
tional capital mobility is perfect. This is entirely different from Fleming (1962)
and Mundell (1963), in which an economy can borrow money infinitely under a
flexible exchange rate. Such differences stem from whether the existence of the
due dates of loans is explicitly taken into consideration;

2. Second, the employment isolation effect is incomplete and a business upturn
in the foreign economy diffuses into the domestic economy even though real
exchange rates equilibrate the balance of payments. This is because any apprecia-
tion in the exchange rate resulting from a business upturn in the foreign economy
accelerates inflation within the domestic economy. This stimulates domestic con-
sumption, and thus the business cycle diffuses internationally. Although Laursen
and Metzler (1950) were unable to provide a definitive view on this question, the
success in the present model owes much to its rigorous dynamic microeconomic
foundation.

3. Finally, the power of fiscal-monetary policy under a flexible exchange rate sys-
tem is weaker than that under a closed economy, as Fleming (1962) and Mundell
(1963) emphasize. The critical cause of this conclusion is disinflation, which is
brought about by the increase in imports deriving from a business upturn.
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5.7 Mathematical Appendix

This appendix outlines the mathematical results concerning the theories in
Sect. 3, based on the structural Egs. (5.7), (5.9), and (5.10). Using Roy’s identity,
¢/

—=1-c* =5 is obtained. Eq. (5.7) is thus transformed into:

¢

a

_g1de. jaa(, e\ 9P _ 5.11
1 ﬂ]e+ps(p) 0. (5.11)

a

Differentiating both sides of Egs. (5.9) and (5.10) logarithmically and substituting
Eq. (5.11):

P I

SP | e —
s O (5.12)
dp* dm
I - - —
p m
Where: /
At
ns—-———
s

dy* o oD’
a 1 s p p
Yoo AT Ty (5.13)
dp* Y dm |
P 1 -1 || ém
v m
Where:
Az—La_p;+n:|<O.
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Chapter 6
The Functions of a Key Currency: International
Liquidity Provision and Insurance

6.1 Introduction

Although the flexible exchange rate system studied in Chap. 5 equilibrates the cur-
rent account in the long run, many economies, especially if their nominal exchange
rates are pegged to the U.S. dollar, experience persistent imbalance in their current
account. Nevertheless, these imbalances are not usually in question except in spe-
cific cases such as those found in Latin America. Similarly, although the U.S., the
present key-currency country, is also a notable debtor country, no one regarded this
fact as a serious international finance problem until the Lehman Shock occurred.
How then can such persistent but sustainable (at least seemingly) imbalances in cur-
rent accounts be understood? Chapter 6 is devoted to the analysis of this problem.

A seminal work exists concerning the selection of a key currency (Matsuyama
et al. 1993). This study used an evolutionary game with strategic complement prop-
erties. These properties mean that if more economies come to use the same cur-
rency, this is more beneficial for the affiliates. Thus, in the long run, a single cur-
rency (a key currency) is circulated. Meanwhile, which currency is actually selected
depends entirely on contingencies. For example, assume that people in the world
disbelieve in the U.S. dollar, and instead become confident in the Mexican peso.
Then, the peso may become a key currency. That is, a key currency is a convenient
medium that needs no endorsements to sustain confidence in it.

However, this is against historical evidence. During the twentieth century, a
change of key-currency country occurred only once; from the U.K. to the U.S. In
addition, it must be noted that these countries were and are proud of being the most
advanced and affluent economies during their currency’s reign. These facts suggest
that there is some causality between the economic prosperity of a country and its
enthronement or dethronement as a key-currency country. Chapter 2 showed that
confidence in a currency plays a crucial role here. The currency of a country that
is affected by hyperinflation can hardly become a key currency. This is because
once such a currency is hoarded it rapidly devalues and investors lose all their sav-
ings. Thus, confidence in a currency, which means the belief that the currency is
always convertible to goods at a stable price, is a necessary condition for becoming
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a key currency. In addition, since many economies commonly use the currency, a
key-currency country has to possess overwhelming industrial power and enormous
gold reserves and/or foreign assets to sustain this confidence. Accordingly, which
country becomes a key-currency country is never determined by contingencies, but
by the industrial and financial powers it holds.

In turn, affiliated economies also obtain substantive benefits from joining a key-
currency system. Since some of these may only have fragile industrial foundations,
confidence in the currencies that such economies issue is lower, and hoarding is
prone to cause hyperinflation. If, instead, a key currency circulates (or a domestic
currency is pegged to a key currency), a difficulty intrinsic to weak currencies is
overcome. Thus, a key-currency system is a kind of device that facilitates interna-
tional liquidity provision.

On the other hand, a key-currency country enjoys its prerogatives. For example,
it obtains seigniorage over affiliates in conjunction with its supply of currency. In
addition, as observed in the major stock exchange settings such as Wall Street, it
can earn huge fees from international financial transaction. As such, a sound key-
currency system is reciprocally beneficial for both a key-currency country and its
affiliates.

Theoretically, a key currency as described above can be regarded as an interna-
tional insurance system against sovereign risk within affiliated economies. Since
affiliated economies are assumed to be far more fragile in industrial power relative
to their key-currency country, they will wish to cover various risks originating from
such fragility (e.g. deep stagnation adjacent to hyperinflation) by injecting the key
currency into their domestic economy instead of their own currency. That is, affili-
ated economies are insurers of sovereign risk. In this way, the key-currency country
corresponds to an insurance company. Its currency plays an insurance security role
although it is far more liquid than that issued by private companies, and is able
to circulate as a store of value throughout the world. The insurance due, which
substantially means fees and/or taxes incurred in using the key currency, mainly
comprises the seigniorage. This implies that a key-currency country can purchase
foreign goods simply by printing money, and will profit from international financial
intermediation.

Keynes (2013) recorded the actions and sincerity of bankers, politicians, unions,
and economists of the U.K. when evacuating the Great Depression. This reference
contains the addendum of the Macmillan Committee concerning the devaluation of
the pound during the 1930s, written by Keynes. Judging from the proceedings and
the letters, the amount of gold hoarded in the U.K. was required to be at a particular
critical level to keep the status of key-currency country. Although Keynes admitted
that devaluation could become a measure to promote temporal economic recovery,
since foreign credits were fixed in terms of sterling not gold, he negated the efficacy
of devaluation in his writings. According to Keynes (2013):

We have already agreed, however, that for a country in the special circumstance of Great

Britain in the disadvantage would greatly outweigh the advantages, and we have concurred
with our colleagues in rejecting it.
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This statement strongly suggests not only how deeply the confidence in a key cur-
rency links to its gold reserves, but also how beneficial it is to keep the status of a
key-currency country.

As is well known, an insurance system relies on the law of large numbers, and
thus it is necessary for the maintenance of a key currency that many economies
agree to use that currency. Hence, key-currency countries will be limited to those
that have not only overwhelming industrial power, but also huge foreign assets to
sustain confidence in their currency. Additionally, if the functions of a key currency
are as discussed above, persistent imbalances in current accounts, specifically the
persistent current account deficits in a key-currency country, are explicable. That is,
seigniorage due to the key-currency country makes up for current account deficits.
As far as the key-currency country is disciplined by sound fiscal-monetary policy,
such deficits never become a serious problem that may result in disbelief in the
currency.

This chapter is organized as follows. In Sect. 6.2, a model of a key-currency
system is constructed using a two-period overlapping generations (OLG) model
with infinite time horizons, based on Otaki (2013). In addition, it is proved that a
key-currency system as international insurance also provides international liquid-
ity sufficient to achieve full-employment equilibrium in each affiliated economy.
Section 6.3 considers the vulnerability of the key-currency system. In Sect. 6.4, the
relationship between the theory extended in this chapter and a theory of an optimum
currency area, which is further outlined in Chap. 7, is discussed. Section 6.5 pro-
vides brief concluding remarks.

6.2 The Model

6.2.1 Structure of the Model

The presentation develops a two-period OLG model with an infinite horizon, and
is based on Otaki (2011). Each country produces the same differentiated goods by
monopolistic entrepreneur iz, where i generically refers to the characteristics of the
country and z refers to those of the good. Each country contains mA; entrepreneurs
who receive all earned profits and (1 - m)A; employees whose incomes come from
only nominal wages. In this model the key-currency country K is differentiated
from its affiliated countries A only by its huge population A, per generation, while
the population of each affiliate 4 is limited by 4 ,(nA , =4 ). Since the only produc-
tion resource is labor, which is supplied by the younger generation, this asymmetric
assumption implies that the economy of the key-currency country holds huge poten-
tial production power compared with surrounding countries.

In addition, each affiliated country faces a serious though temporary supply
shock, or sovereign risk. However, the key-currency country runs no such risk,
implying that its production process is far more reliable. For simplicity, when this
supply shock is induced, the affiliated country cannot produce any goods. The
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probability of such a disaster is assumed to be €(0 <& < 1) . Finally, in the model,
all individuals possess an identical lifetime utility function U;:
1

/ -1 1,1
U, =U(clyncf, ) -0, c{},s{z[cyﬁ,(z)]l” dz}“7 . >l (6.1)

z=1

Where: U is a well-behaved homothetic function and cl-};t (z) denotes the consump-
tion of good z by individual J aged 4 in the i-th country during period ¢. 2 is the
disutility of labor; / is the number of producF:d goods; 9is a definition function
that takes the value of unity when individual J in country i participates in the labor
force, and zero when he/she is unemployed. One unit of labor produces one unit of
a good.!

In this situation, an incentive for insurance emerges between the key-currency
country and affiliated countries. In other words, instead of allowing the domestic
circulation of the key currency and handing over rents received from issuing their
own currencies, affiliated countries import goods in exchange for the key currency.
Thus, an almost one-sided capital flow (deficit in the key-currency country, surplus
in surrounding countries) emerges. The key-currency system thus becomes sustain-
able through creating such an incentive.

6.2.2 Construction of the Model

Individuals
Since the lifetime consumption utility function is homothetic, the corresponding
expenditure function ¥ is represented as:

1

! [
Y=y (p,pu)fW), p = {Z[p, (2] dz} " (6.2)

z=1

Where: u is the fixed utility level; and p () is the increasing linear homogenous
function of (p,, p,,;)-

To introduce risk aversion into the utility function, it is assumed that /"’ > 0. As
long as economies are located at the imperfect employment equilibrium, as Otaki
(2007, 2009) shows, the equilibrium nominal wage is kept equal to the nominal
reservation wage W,R. The latter wage is easily derived from Eq. (6.2) as:

WE =y (b, p) f(@). (6.3)

! The assumption that the utility functions of all individuals in the world are identical is restric-
tive. Nonetheless, the main concern here is to show that the imbalance in the current account,
namely the international capital movement, is caused without a difference in inflation rates across
countries owing to the difference in time preferences. From this perspective, the aforementioned
assumption is admissible for simplification purposes.
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Firms
From the assumption about the instantaneous utility function, the demand function
D, for good z that is monopolistically produced by a certain firm becomes:

-
P:(2)
thE[ - :| yt’
)2

Where; V; is real GDP in terms of current goods.
From the profit maximization condition and Eq. (6.3), the following fundamental
difference equation concerning the evolution of the price level can be postulated:

T = .

_ Y (P> P f (@) _ Py (1,n*)f(a) * _ P (6.4)
1—77’l 1—17’1 ' Dy

t

Equation (6.4) holds for all countries including the key-currency country. Accord-
ingly, the purchasing power of a key currency can be preserved worldwide because
the same equilibrium inflation rate 7" is attained in every country, independent of
the nominal money supply of the key currency.? In other words, the fixed exchange
rate system is sustainable even under perfect capital mobility. For simplicity, it is as-
sumed that the nominal exchange rate is fixed at unity and the initial absolute prices
in the key currency area are the same.

Governments
The government of the key-currency country adopts the following two segregated
monetary and fiscal policies:

1. The key-currency country supplies domestic money through wasteful govern-
ment expenditure. The expenditure per capita amounts toA ,G(= 4, p, +j g)%; and

2. Affiliated countries receive money by exporting the composite goods defined
by Eq. (6.1). All imported goods are transferred to younger residents in the key-
currency country equally.

To keep the analysis as simple and clear as possible, discussion is confined to the
stationary equilibrium. Hence, the monetary authority in the key-currency country
keeps the real money supply constant in both the key-currency and affiliated coun-
tries. Let these values be denoted as A, m* and nA ,m’, respectively. Furthermore,
the number of affiliated countries 7 is assumed to be large enough that the law of
large numbers approximately holds.

2 As defined in Chap. 2, it is assumed that people are confident with the key currency.

3 The assumption of wasteful expenditure is adopted for simplicity. Even if the government con-
tributes to economic welfare, the obtained results are unchanged.
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6.2.3 Market Equilibrium and International Liquidity Provision

Three kinds of markets exist in this model: goods markets, labor markets, and
money markets. The scope of this study is the former two markets, and relies on
Walras’ Law. Each labor market is in interior equilibrium if the equilibrium nominal
wage is equal to the nominal reservation wage W,R.4 Eventually, only the analysis
concerning goods markets remains. The equilibrium condition for goods markets is
represented by the following two-stage game. At the first stage, the key-currency
and affiliated country negotiate for the international implicit insurance. The second
stage determines how much the key currency should provide international liquidity
to affiliate countries.

The solution for perfect equilibrium begins with solving the solution of the sec-
ond stage. Since the lifetime utility function of the consumption stream is assumed
to be homothetic, the consumption function of a younger individual in each country
G, is:

C = c(n*)yl-d, i=kora, (6.5)

Where: yl-d is the per capita disposable income of country i.
The equilibrium of the aggregate goods market in each affiliated country is con-
ditional on whether the emergent sovereign risk is induced. In other words:

c(n*)[ya —E]+mf + E, with probability 1 —¢, ©6)
Yo = .
m’ +s, with probability €,

Where: y° is the real GDP per capita; E represents exports to the key-currency
country; y, —F thus denotes its disposal income per capita; and s denotes the
implicit insurance payments in an emergency. This specification of the equilibrium
of aggregate goods market implies that an affiliated country pays seigniorage for
the stock of the key currency, m’, which amounts to E during every period and that
these payments are returned as exports towards itself.

By solving Eq. (6.6) for State 1:

ya—E:T(n*) = E+T(n*)=ya. (6.7)

The sum of the rents received by the key-currency country, £, and each affiliated
f
m

country’s disposal income per capita is always equal to each affiliated

*

l—c(m)
country’s real GDP per capita y,. Equation (6.6) implies that it is beneficial for

4 For the properties of the boundary equilibrium, see Chap. 2.
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both countries to provide sufficient liquidity m’ to achieve the full-employment
equilibrium. Thus, international liquidity guarantees the full-employment equilib-
rium in every affiliated country. Hence, y, =1 for all a. This is the solution of the
second-stage game.

Next, the first-stage game solution based on the above result can be obtained.
The net rent derived from issuing the key currency, B, which is equal to the current
account deficit of the key-currency country, is:

p
m
B(m’ s)=[1-¢]|1-————|—¢|m’ +s]|. (6.8)
R S [ e

Where: s denotes the additional aid (or discount) in the case of emergencies in an
affiliated country.

Thus, by combining Eq. (6.5), the equilibrium condition for the aggregate goods
market in the key-currency country is represented as:

Vi +B(mf,s)= c(n*)[yk +B(mf,s):|+g+ni*md

=c(n*)|:yk+B(mf,s)]+md, (6.9)

Where: y, is the per capita real GDP in the key-currency country; and the third
term of the right-hand side of Eq. (6.9) is the per capita real expenditure of older
individuals.

By solving Eq. (6.9) on y,, the equilibrium GDP of the key-currency country is
represented as:

yZ =#(n*)—3(mf,s). (6.10)

Note that the same amount of equilibrium GDP per capita, yZ, decreases in line with
imports from foreign countries B, while disposable income is fixed as long as the
real domestic money supply m? remains constant. This is because the increment in
the savings of younger individuals from real GDP should be entirely crowded out
by the increase in imports funded by the net rent from the key-currency system,
given that the total purchasing power of the government and older individuals is
unchanged.

Since the expected indirect utility is a monotonously increasing function of dis-
posable income, the expected utility of the key-currency country increases with B(*)

as long as full employment is maintained by an ample liquidity supply m‘ that sat-
d
isfies m—* =1+ B . Accordingly, the key-currency system attains worldwide
l-cl|m
full-employment equilibrium, or in other words, the key currency serves as the best
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international liquidity provision system.’ From Eq. (6.7), the indirect expected util-
ity of an affiliated country is:®

- m’
U =[l-e]f ™| —— |+e s (mf +s). (6.11)

l-c|m )
From the law of large numbers, the key currency can become risk-neutral, and
thereby the pay-off function is expressed by Eq. (6.8). Consequently, the key-cur-
rency system as an optimal contract of insurance system can be described by the
following maximization problem:

maxB(mf,s), st. U >U. (6.12)

mf,s

Using the above result, the Lagrangian L of this problem is written as:

L(mf,s,/l)z[l—g] 1—% —s[mf+s]+
(6.13)

J
Al-elf | =L [re s (m +5)-0 |,
l-c (Jt )
Where: A is the Lagrangian multiplier.

The optimal contract is illustrated by point E| in Fig. 6.1. U, is the indifference
curve of an affiliated country that corresponds to the utility level U and 7, and I, are
the iso-profit lines of the key-currency country. The line at the bottom left of the
Figure ( 7, ) indicates higher profits. It is clear from Fig. 6.1 that sovereign risk is
completely hedged in the solutions for Eq. (6.12), such as points E, and E,, so that
each affiliated country receives a fixed income regardless of which of the two states
occurs. It is clear from the indifference curves U, and Uj that an affiliated country
also becomes better off by being involved in such a system.

6.2.4 The Persistent Imbalance in the Current Account and the
Exchange Rate

In this subsection, simple comparative statics on the bargaining power of the key-
currency country are applied to ascertain why the persistent current account deficit

5 Note that the full-employment equilibrium is Pareto efficient, even if there is no additional utility
gain from the increment in labor. This is because monopolistic profits increase with real GDP. See
Chap. 2 for more detail.

6 1t is possible that each argument in f_l(‘) should be divided by the price index a(l,é*) .
However, note that the preference ordering is invariant by the multiplicative transformation of
each argument.
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Fig. 6.1 The key-currency system as an implicit insurance

of the key-currency country is sustainable. As discussed with respect to Eq. (6.8),
the persistent current account deficit is closely connected with the profits from is-
suing the key currency in the form of an implicit insurance device. The expected
profits from each surrounding country are calculated, with a probability of one, as:

S* X
B*E[l—(‘f] 1—#@*) —s[mj*+s*:|. (6.14)

The first and second terms in Eq. (6.14) represent the average imports from and
average exports to a surrounding country. Thus, Eq. (6.14) expresses the net rent
received (insurance due) from issuing the currency. In turn, the net rent is always
equal to the current account deficit of the key-currency country. To summarize,
the reason why the key-currency country can sustain a persistent current account
deficit is based on the rents received from issuing its currency, which is endorsed
by its overwhelming industrial and financial power. When the key-currency coun-
try’s power is strengthened by political decisions, the equilibrium contract moves to
point £, in Fig. 6.1. This figure clearly shows that the rents received from issuing
the currency increase, and that the current account deficit thus becomes prominent.

The problem of the ownership of the worldwide currency rent is very sensitive.
For example, at the Bretton Woods conference in, the proposal for a common world
currency, Unitas, was rejected. Furthermore, Keynes fought strongly to maintain
sterling as a key currency (see Moggridge 1992, Chaps. 28 and 29, for more details).
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6.3 The Vulnerability of the Key-Currency System

Insurance is ineffective against macroeconomic synchronized shocks, with war the
most illustrative example. In World War I, the U.K. was heavily indebted to the U.S.
for munitions, fuel, and food for the European, Middle East, and Indian theatres,
and herself. In addition to the country’s weakened industrial power relative to the
U.S., such indebtedness resulted in a serious outflow of gold from the U.K. This is
considered to be one of the primary reasons that the U.K. abdicated the right to be
a key-currency country. While this example may be beyond the strict scope of the
theory advanced in this book, given that it is clear that the unlimited emancipation
of capital flow usually strengthens the international cohesion of the business cycle
in the key-currency area, it is to be expected that a key-currency country would have
much difficulty sustaining the system in the situation of a World War.

6.4 The Key-Currency System and Optimum Currency
Areas

Mundell’s (1961) seminal work on optimum currency areas argues that factor mo-
bility, including labor force mobility, is indispensable for constructing an optimal
currency area. However, it also implies that exogenous shocks are synchronized
within the economies that belong to this area. In such a case, the key-currency sys-
tem is unsuitable because such a risk-sharing system would not work. Furthermore,
it is not necessary for an autonomous currency area to be allied to a huge economy
such as that of a key-currency country, as will be discussed in Chap. 7. Even if each
economy is small, so long as factor mobility is perfect, such economies can union-
ize a currency area. As such, a currency area may remain a limited body unlike the
key-currency system.

6.5 Concluding Remarks

Through describing the key-currency system as a kind of international liquidity
provision and insurance system against idiosyncratic sovereign risk, this discussion
draws three main conclusions:

1. First, as an international liquidity provision system, the key-currency system
works well because there is a common incentive to maximize the expansion of
every country’s economy. After obtaining the levels of the key currency that are
required to attain full-employment equilibrium, affiliated countries divide their
fruits in accordance with the implicit insurance contract;

2. Second, risk is completely hedged under the key-currency system. As risk
increases, the key-currency country demands higher fees to use its currency,
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resulting in a decrease in the disposable incomes of affiliated countries. How-
ever, in turn, this indicates that the current account deficit in the key-currency
country has become prominent. In this sense, reducing sovereign risk is thus
crucial for developing the economy; and

3. Finally, the threat of serious macroeconomic shocks on the key-currency system
must be considered. When affiliated countries simultaneously fall into serious
slumps and move to convert the key currency into goods (or gold), the key-
currency system becomes unsustainable. Instead, a common currency area is
recommended in such circumstances.
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Chapter 7

On the Necessity of Optimum Currency Areas:
The Case for Perfect Capital Mobility and
Immobile Labor Forces

7.1 Introduction

Income disparity is not limited to developing countries. Advanced economies also
face this growing problem. This chapter examines why such an undesirable eco-
nomic consequence results by constructing a microeconomic foundation for op-
timum currency area theory based on Otaki (2012) and Mundell’s (1961) seminal
work. As Mundell (1961) emphasized, the mobility of production resources plays a
crucial role when determining which economies should constitute an optimum cur-
rency area. Nevertheless, he did not explicitly succeed in clarifying the reason why
factor mobility is a key factor for an optimum currency area. This is because the
model behind this assertion is not revealed.

This chapter provides a microeconomic foundation for Mundell’s theory, and
clarifies how factor mobility relates to the constitution of an optimum currency
area. Such a relation is considered to be as follows: Assume that there are two
indispensable production factors, and one is immobile while the other is mobile
between countries without cost. The mobile factor moves towards the country that
offers the highest return. However, the government of each country competes to in-
duce the mobile factor to enrich itself, and as a result, income distribution becomes
extremely advantageous for owners of the mobile factor. Income disparity also be-
comes serious through such non-cooperative economic policies. Accordingly, these
two countries should be economically unified. Constituting a currency area is part
of unification of the two countries.

In this chapter, the case in which both labor forces are immobile and have a
nationality, but real capital with no nationality can move internationally at the own-
ers’ discretion, is considered. Such a setting is plausible when it is observed that
foreign direct investment is generally preferable to certifying working visas. When
small twin countries with identical economic structures are in this situation, their
central banks compete to invite more real capital to enrich their economy as long
as the countries attain full employment. Nonetheless, such competition has the fol-
lowing devastating consequence. If one central bank pursues a high-interest policy
to attract more real capital, the other central bank counteroffers with a higher in-
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terest rate. Such a cumulative process does not cease until the surplus from work-
ing that is a benefit of the high-interest policy vanishes entirely. Consequently, the
non-cooperative behavior of the two central banks brings about a serious income
disparity between capital and labor. Furthermore, since capital is assumed to have
no nationality, the emerging disparity also results in large welfare losses for these
two nations.

The unification of the two central banks is desirable when overcoming such
a difficulty. The small twin countries should at least be economically integrated.
Then, the same amount of money is supplied to ensure full employment and the
interest rates offered to non-national real capital become identical. Accordingly,
each country is supplied with an amount of real capital, and thus income disparities
and inefficient resource allocations within these economies are entirely resolved.
That is, the small twin countries constitute an optimum currency area whenever real
capital mobility is complete.

There is prior research on optimum currency areas. Casella (1992) regards a
currency area as a device that economizes transaction costs. Basevi et al. (1990) ad-
vocate that a kind of network externality results from constituting a currency area.
However, these approaches do not have a structural microeconomic foundation in
the sense that there is ambiguity concerning the origin of ‘transaction costs’ and/or
‘network externality’. In addition, these studies are far removed from the concern
with the relationships between factor mobility and currency area, which originated
in Mundell (1961). Unlike preceding research, the theory advanced in this chapter
is structural because it succeeds in specifying that the origin of network externality
is whether central banks coordinate against the mobile production factor.

Hamada (1981) analyzes not only how past monetary integrations were accom-
plished, but also how integration can be maintained using the IS/LM model in an
open economy. Although his analyses differ from the above two studies and contain
abundant policy implications, the welfare evaluation of monetary integration is not
feasible, because his models are not based on the optimization of economic agents.

The remainder of this paper is structured as follows: in Sect. 7.2, a small twin
country model is constructed based on Otaki (2009, 2012); in Sect. 7.3, non-coop-
erative and cooperative monetary policies are compared, and the inevitability of op-
timum currency areas is proven. In Sect. 7.4, brief concluding remarks are provided.

7.2 The Model

7.2.1 Structure of the Model

This analysis is based on a two-period overlapping generations model in a produc-
tion economy with money. The world consists of twin countries A and B, whose
economic structures are identical, and the rest of the world. Each country has resi-
dents who cannot move elsewhere and who live in two periods with the density
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[0, 1]. Each resident specializes in producing one differentiated good with the help
of real capital when young. Real capital, whose owners have no nationality, exists
with the density [0,1]%[0,2]. Hence, each resident can potentially deploy real capi-
tal with the density [0,1]. Capital income is also earned when the owner is young,
and then capital itself is passed to a descendant. Once an owner determines the loca-
tion of capital, he or she lives in that country even after retirement. The minimum
rate of return from the rest of the world (7) is guaranteed to all capital owners.
Furthermore, for simplicity, a unit of real capital combined with a resident’s busi-
ness skills produces a unit of goods.

The income distribution between residents and capital owners is determined by
negotiation. The negotiation process, developed by Otaki (2009), is assumed to be
the following two-stage game. First, a resident determines how much capital to de-
ploy to maximize income from business skills. Second, given the volume of capital
deployed and goods produced, residents and owners mutually determine income
distribution in accordance with the asymmetric Nash bargaining solution. In ad-
dition, there is a central bank in each country that pursues the social welfare of its
residents. The policy variables for each central bank are the nominal money supply
and the real interest rate (i.e. the rate of return on capital). It is assumed that cen-
tral banks manipulate real interest rates by intervening in the negotiation process
between residents and non-nationality capital owners. That is, a central bank can
control the bargaining power of residents through moral suasion.

7.2.2  Construction of the Model

Individual Utility and Consumption Functions

Assume that all individuals (including capital owners) have the same concave and
linear homogenous lifetime function:
1

U=u(cc,).c = [J-;[Ci (Z)]Hrldz]ﬁ

Where: ¢, (z) is the consumption of good z during the 7 -th stage of life who is born
at period t.
From this, the following corresponding indirect utility function, /U, is derived:

we—Y% ¥ N Pm (7.1)
o(ppw) 0P p, P,

Where: ¥, is the nominal income and p, is the price index defined by:

L
P =1, [P (]
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Furthermore, the consumption function of the younger generation, C, is:

C=c(p)y,. (7.2)

Finally, the demand function for good z is:
p(z) K 7.3
D(z)= |:_ - yd > (73)

Where: ¢ is aggregate demand.

The Production Process in the Two-Stage Game

To develop the aforementioned production process, the following two-stage game
is considered:

I. Each resident maximizes his income from business skills by deploying non-
nationality capitals; and

II. The resident and capital owners negotiate their income distribution in accor-
dance with the asymmetric Nash bargaining solution, the threaten point of which
is [0,°].

This problem can be solved by backward induction. In the second-stage game, the
corresponding generalized Nash product G(z,i) is:

GP(z,i)=[p(z)-r' 1 F —r 170", (7.4)

Where: 6 is the genuine bargaining power of a resident and 6 — ¢’ is the modified (ac-
tual) power of a country j’s resident; that is, &' denotes the power of moral suasion
of j country’s central bank; and ¥ is the domestic rate of return for a unit capital.

The shape of the product is derived from two properties of the model. First, the
objective function is linear on the nominal income as indicated by Eq. (7.1). Sec-
ond, the production (or demand) volume is already determined by the first stage of
the game. Maximizing Eq. (7.4) with respect to 7/, the equilibrium domestic rate of
return # is obtained:

= [1-0+¢1p(z)+[0—¢€')F. (7.5)

Taking Eq. (7.5) into consideration, the maximization problem of the first stage can
be expressed as:

n'(z)=max [ p(z) - " 1D(z) = [0 — &' Imax ,,,[ p(z) - 71D(z). ~ (7.6)

The solution to Eq. (7.6) is:

-1 N

p* (z2)= 1; Vz (7.7
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Hence, the price level p is constant over time and the equilibrium inflation rate is
Substituting Eqs. (7.3) and (7.7) into Eq. (7.6):
n'(2)

p*

=[0-¢'m 'y, (7.8)

Where: y* denotes the real GDP of country ;.
From Eq. (7.1), it is clear that Eq. (7.8) corresponds to the social welfare of
residents in country ;.

The Market Equilibrium

In both countries, new money is supplied through wasteful government expendi-
ture; thus, taking Eq. (7.2) into consideration, the equilibrium condition for the
domestic aggregate goods market becomes:

di di i di m'
=c(1 +m = = s (7.9)
v =cl)y Y

Where: m' denotes the real money supply within country ;.

The second term of (7.9) corresponds to the sum of the aggregate expenditure of
the older generation and the government expenditure. Finally, with perfect mobility,
the real capital market achieves equilibrium when:

2, if ¢ >¢’
kK'=31, ife=¢ (7.10)
0,

if ' <¢g’

Where: &' is the amount of capital that has been invested in country ;.

The model contains five types of endogenous variable (™", p*, 7", ydi, k", two
types of exogenous variable (¢',m"), and five structural Egs. (7.5), (7.7), (7.8),
(7.9), and (7.10). Thus, the model is closed.

7.2.3 The Non-cooperative Game Between Central Banks and
the Disparity in Income Distribution

As a result of the international mobility of real capital and the representation of
social welfare (7.8), each central bank is eager to attract more capital and enrich its
country. Such competition is described by the following two-stage game. In the first
stage, central banks determine (¢4,¢%) . Next, they decide how much money they

supply (i.e. (m?,m%)).
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To solve the equilibrium of this game, the second stage is examined first. Since
the outcomes of the first stage are summarized by Eq. (7.10), taking social welfare
(7.8) and the equilibrium condition for each aggregated goods market (7.9) into
consideration, the best response of each central bank is to maintain full-employment
equilibrium, which is prescribed by the amount of real capital that is associated with
its country. Hence, the following dominant strategy in this game corresponds to the
result of the first-stage game. That is:

2, if ¢ >¢’
m =41, ife =¢. (7.11)
0, if e <¢g’

Since full employment is assured in the second stage, central banks strive to in-
vite as much real capital as possible. The following theorem holds concerning the
uniqueness of the Nash equilibrium:

Theorem 7.1
The unique Nash equilibrium is characterized by:

(m”x“,”*J=(La0) (7.12)
p

Proof
Sufficiency

If Eq. (7.12) is satisfied, there is no active incentive to diverge the strategies
because no additional gain is obtained by lesser (m"",& ). Hence, Eq. (7.12) is a
Nash equilibrium.

Necessity i*

Suppose that — is strictly positive in some Nash equilibrium. Then:

E

>Z et/

* = *

p p

By selecting a &’ ** slightly larger than e, country j improves its social welfare
as much as:

[0—¢" " >o0.

Thus, there is an incentive to diverge from the equilibrium. This is a contradiction.

The economic implication of Theorem 7.1 is quite serious. As long as two central
banks extend the non-cooperative game to attract more capital, income disparities
deepen against their intentions. Owing to this competition, residents’ earnings from
business skills are utterly absorbed by capital income. Since, as seen in Eq. (7.8),
the social welfare of residents is proportional to their income, deepening income
disparity also results in a less efficient economy. Such a phenomenon is prominent



7.4 The Difficulty of Constituting a Currency Area in Reality 93

in East Asia, for example. In this area, foreign direct investment flows mainly from
Japan and China to other countries. Although their capital accumulation sufficiently
advances, and a limited number of capitalists surprisingly become rich, the labor
income of most residents, including those in Japan and China, stagnates. Income
disparity is one of the most urgent problems in East Asia.

7.3 The Optimum Currency Area as the Unification
of Central Banks

In the previous section it was shown that the non-cooperative actions of central
banks can have quite harmful effects on both countries. To offset this, the unifica-
tion of central banks is advocated. According to Mundell (1961), a currency area is
defined as follows:

A single currency implies a single central bank (with note-issuing power) and therefore a
potentially elastic supply of interregional means of payment.

This definition of a currency area is adopted.

When central banks are unified and a currency area is formed, the twin countries
A and B can be treated as a single country, and monetary coordination becomes
possible. Because of the symmetry of the countries, the optimal coordination policy
is also symmetrical. Hence the two-step game extended in subsection 7.2.3 requires
equal allocations of real capital. Thus, m? =m® =1 and ¢4 =% =0. It is evi-
dent that the social welfare of each country in Eq. (7.8) becomes 07]_1. This is the
maximal value that each country attains. In this sense, the twin countries together
constitute an optimum currency area.

7.4 The Difficulty of Constituting a Currency Area
in Reality

In the previous section, optimism in relation to the incentive for coordination be-
tween the two countries was expressed. However, as Hamada (1981, Chap. 3) ar-
gues, historical evidence suggests that political unification generally advances be-
fore monetary integration. This implies that monetary integration is more difficult
than political unification, because the return from issuing money is exorbitant as
such.

In reality, there is no movement towards political unification even in Europe-
an Union countries. As will be discussed in Chap. 8, the Eurozone is far from an
optimum currency area, and might be regarded as countries that have adopted a
fixed exchange rate system in which the nominal exchange rate is at unity and
non-adjustable. As a result, imbalances in the current accounts between Euro coun-
tries provoke serious political-economic problems. Nevertheless, it should be noted
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that such imbalances always exist within a country, and in a sense are regarded as
compensation for maintaining the unification of a country. Thus, although the Euro
might aim at the economic unification of European countries, unless creditor coun-
tries become more patient, such unification will not easily be accomplished, nor
will true monetary integration be achieved.

7.5 Concluding Remarks

In this chapter the theory of the optimum currency area was considered from the
perspective of resource allocation and income distribution. The results were as fol-
lows:

1. The discussion concentrated on the case of twin countries under perfect capital
mobility and immobile labor forces. This assumption seems natural if the signifi-
cance of nation states is acknowledged;

2. When each central bank pursues its national interests—that is, the social wel-
fare of its immobile labor force (i.e. the residents)—dire economic consequences
emerge. Each central bank is led to adopt an artificial high-interest policy because
more capital induced by a rate slightly higher than those of its rival central bank
brings about higher incomes for the business skills possessed by the residents
of that nation. However, such competitive and escalating interest-raising is
devastating and cumulative, and does not end until all the residents’ income is
absorbed by real capital without nationality. Thus, serious income disparities and
large decreases in social welfare occur. It is clear that such a nation is not in an
optimum currency area;

3. When the two central banks are unified and monetary coordination becomes pos-
sible, the present discussion shows that such catastrophic competition becomes
avoidable. Real capital is then allocated equally by abolishing the competitive
and artificial high-interest policy, and just enough external money is supplied
to ensure full-employment equilibrium in each country. Thus, social welfare
achieves its maximum. In other words, the twin countries under perfect capital
mobility constitute an optimum currency area. It is also noteworthy that this
approach is based on a rigorous dynamic microeconomic foundation. In this
sense, it succeeds in updating and extending the theory of Mundell (1961);

4. Finally, there are some limitations to this analysis. The first lies in the difficulty
of central bank unification. Bureaucrats who operate the unified central bank
may be of different nationalities. Differences due to culture, ethnicity, tradition,
and so on are not as easy to overcome as the theory assumes. It takes more time
than expected to ensure fair policy coordination. The second limitation concerns
the glut of foreign direct investment. In reality, the volume and mobility of real
capital is large and wide ranging. Thus, it is feared that the world as a whole may
become a unique optimum currency area. Nevertheless, it is certain that such a
tremendous and enlarged organization would never work well. It may therefore
be more practical to place a levy on international capital movement, like the
Tobin tax.
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Chapter 8

Universal Discipline or Individual Discipline:
On the Viability of the Eurozone as a
Nonadjustable Local Fixed Exchange Rate
Regime

8.1 Introduction

The Eurozone is an ambitious attempt to transcend the concept of the nation state
and unite most parts of Europe. This seems to be based on the theory of an optimal
currency area developed by Mundell (1961) whose microeconomic foundation was
provided in Chap. 7. However, in reality the Eurozone is far from being an optimal
currency area in the sense that Mundell (1961) envisioned. The European Central
Bank (ECB) is not the only organization that determines monetary policies within
the Eurozone; each country retains its central bank intact. Furthermore, each central
bank has discretion concerning the fine-tuning of domestic aggregate demand man-
agement policy to a substantive extent.

This implies that affiliated countries are possibly in conflict on the value of im-
balances in the current account, as the recent Euro Crisis reveals. In this respect,
there are massive and persistent current account imbalances even within a country.
Nevertheless, as long as the governance of the country is well organized, such im-
balances are regarded as an implicit income redistribution policy from the wealthy
to the non-wealthy regions. Even though this is not based on the voluntary intention
of residents in wealthy regions, they tacitly permit such income transfers because
the unification of the nation is far more beneficial for them. Unfortunately, the dif-
ficulty in such a tacit income redistribution policy is that it is a critical economic
deficiency that prevents the Euro from becoming a properly functioning united cur-
rency. In other words, as Otaki (2012) points out, the current situation is that the
Euro is not a united currency but rather a regionally fixed exchange rate system in
which the nominal exchange rate is unity and nonadjustable. In this fixed exchange
rate regime, which does not permit the realignment of nominal exchange rates, the
imbalance in current accounts becomes a grievous problem, unless economic wel-
fare and/or political-economic growth exceeds the incurred costs, as noted above.

Single exchange rates inevitably mean that countries whose potential equilib-
rium exchange rates are located at a more realistic level than such a rate become
creditor countries. On the other hand, those whose potential equilibrium exchange
rate is located at a more devalued level become debtor countries. As such, when
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attempting to avoid unnecessary conflicts and equilibrate the current accounts of
the affiliate countries, universal rules (e.g. fiscal deficits should not exceed 3 % of
GDP) are ineffective. Specifically, it must be emphasized that differences in the
marginal propensity to import are important in this situation. Countries in which
this value is high, for example owing to the immaturity of domestic industry, are apt
to become debtor countries under universal regulations.

To summarize, countries that belong to the Eurozone face a policy tradeoff. If
they keep the unified exchange rate and equilibrate current accounts, it becomes
necessary to adopt individual disciplines in accordance with the macroeconomic
characteristics of each affiliated country, even though adjacent political costs are
estimated to be quite high. On the other hand, if universal disciplines remain intact,
imbalances in current accounts are unavoidable to some extent.

Specific austere policy choices are required in countries that record persistent
current account deficits. This chapter considers an austerity policy that orders the
levying of additional tax in a serious debtor country to compensate for its deficits,
and analyzes the resultant effects. Although it seems cruel to force such burdens on
a debtor country, it must be noted that austere policies promote confidence in that
country. This facilitates the liquidity provision of Euros and promotes the growth
of the country at least in the long run. In other words, besides the maturity of the
domestic industry, the tax-levying ability of a government buttresses the sustain-
ability of the Euro.

This chapter is organized as follows. In Sect. 8.2, a model of a small open econ-
omy, which is an affiliate of an unadjustable flexible exchange rate system based
on a two-period overlapping generations model, is constructed. The analysis looks
at how the immaturity of a domestic economy affects the stability of such a sys-
tem, and clarifies the necessity for the imposition of austere policies (individual
discipline). Meanwhile, it is shown that such a policy heightens the welfare of the
economy at least in the long run. Section 8.3 offers brief concluding remarks.

8.2 The Model

8.2.1 Structure of the Model

A small open economy w, which is an affiliate of a currency alignment area, is
considered. The nominal exchange rate is fixed to unity within the alignment, and
is not adjustable. The economic aim of the currency alignment can be variously
determined. For example, a large currency area supported by rich economic powers
might enjoy international seigniorage by constituting a new key currency as ana-
lyzed in Chap. 6. However, the economic aim of the currency alignment is not made
explicit at this point; attention is confined to the sustainability of such an alignment.

The assumptions relating to this model are: that there are continuum residents
uniformly distributed within interval [0,1] in country w; consumption goods are
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also differentiated within interval [0,1], but country @ can only produce the con-
sumption goods that are located between [0,c, ]. That is, along with an increase in
a,, country @ becomes mature and able to produce a greater variety of consumption
goods, and each good is produced monopolistically by a single firm.

8.2.2 The Maximization Problems of Economic Agents

Individuals

All residents within the currency alignment have the same utility function:

1
1 ! 0
UE”(Clt’CZHI)_ét'ﬂ’ Cit+k E|:.[o[cit+k (Z)]l ! dz]l 1 5 77>13 (8'1)

Where: u(-) is a strictly concave and linear homogenous function; ¢, (z) is the
demand for good z of an individual who is the i-th stage of life during period ¢ + k;
B denotes the disutility of labor; and ¢, is a definition function, which takes the
value of unity when a young person works, and zero when they are unemployed.
From the maximization of utility, the demand function for good z, ¢;,,; (2) is:

1

- L

p,z Y, 1 1-n 1-y

Cit+k (Z) = [%] Vitwko Yitvk = %k, b = |:.[0 [pt (Z)] dz:| 5 (8'2)
t t

Where: Y, , is the total expenditure of individuals in the i-th stage of life during
period ¢+ k.

Aggregating Eq. (8.2) on z, the following intertemporal budget constraint is ob-
tained:

1 1
Y, = -[0 pi(2)ey, (2)dz + J.O Pi+1(2)C41(2)dz = picyy + PriiCopigs (8.3)

Where: 7, is the total income of the younger generation.
Maximizing Eq. (8.1) under the constraint of Eq. (8.3), the aggregate consump-
tion function of the younger generation ¢, is obtained:

¢, = c(hj 7, (8:4)
Py

The corresponding indirect lifetime utility function of consumption, #,, becomes:

Y,

t

- Y(pss Prar)

1

(8.5)
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Where: ¥ is a linear homogenous function.
Since the nominal reservation wage, WZR, satisfies h, = :

I/VtR = ﬂ ’ \P(pt’pt+l)' (8.6)

Firms

The aim of firm z is to maximize profits. For simplicity, labor productivity is set

to unity. Furthermore, it is again assumed that economy ¢ is located at imperfect

employment equilibrium, because there are always some unemployed individuals

within the economy. Hence, as long as an individual worker does not have bargain-

ing power, the equilibrium wage becomes equal to the nominal reservation wage
Thus, the objective function of firm z, IT,(z), becomes:

max , . T1,(2) = max,, )| 2,(2) =W |e,(2), e, (D) = e, () + 5 (2). (87)
Taking Eq. (8.6) into consideration, the solution of Eq. (8.7) is:

ﬁ.\P(pt’ pt+l). (88)

pi(z2)=p, = 1_77_1

This is the fundamental equation that implies the non-neutrality of money as dis-
cussed in Chap. 2. Since W is a linear homogenous function, Eq. (8.8) can be
transformed into:

()= [1-n], o =" 1928 (8.9)
Py

g . . . * . . . . .
Thus, the equilibrium inflation rate, p ', is invariant across economies. Accordingly,
a necessary condition for maintaining the fixed exchange rate system is satisfied.

The Government

As discussed in Sect. 8.1, the equilibrium of the surplus account of each affiliate is
crucial in sustaining a politically immature currency union. Imbalances in the surplus
account provoke serious conflict between creditor and debtor economies, as is shown
in the current Euro Crisis. To avoid such distress, some fiscal-monetary disciplines,
which are represented as the rules of a policy game, are necessitated beforehand.
Fiscal and monetary disciplines are genetically not universal, but economy-spe-
cific when sustaining the unified nominal exchange rate. This is partly because
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structural parameters such as the propensity to import and a government’s tax-levy-
ing ability differ across affiliated economies, and partly because the universally
fixed nominal exchange rate cannot reflect the characteristics of each economy wo-
ven in the traditional fixed exchange rate regime. This implies that existing univer-
sal disciplines in the Eurozone are likely to become ineffective. Economy-specific
disciplines, which can be called austere policies, are unavoidable when there is a
necessity to equilibrate current accounts. However, the order of the policy game is
quite important for the effectiveness of these policies and for success in stabilizing
currency alignments.

Macroeconomic policies are disciplined by two goals: (i) equilibrate the current
account, and (ii) achieve high employment level. The rational and effective order of
these requires that goal (i) should be met prior to goal (ii). If goal (ii) is advanced,
a hold-up problem is provoked. That is, if unrestricted stimulation is permitted in
fiscal and monetary policy, a debtor economy resolves the problem of current ac-
count by bankruptcy. If bankruptcies are prevalent, it is certain that the currency
alignment will collapse. Hence, to hinder such irresponsible behavior, equilibrating
each current account should be a priority.

The policy measures available to governments are as follows. One is that the
government levies a lump-sum tax from its residents, 7', and uses this to compen-
sate the current account. The other is that the government issues money, M,, to
achieve a high employment level. For the purposes of the model developed in this
chapter, it is assumed that real government expenditure, & , is wasteful and financed
by seigniorage emerging from inflation while the real cash balance, m, is kept con-
stant over time. Thus:

1
=g=>[1— *}m=g (8.10)
holds.!

8.2.3 Market Equilibrium

There are three kinds of market: the aggregate goods market, the domestic money
market, and labor markets. In addition, one political constraint exists under the aus-
tere policies framework. That is, the current account should be equilibrated by fiscal
and monetary policy. Labor markets are in interior (imperfect employment) equilib-
rium when the equilibrium nominal wage is equal to the nominal reservation wage,
WtR, as already discussed in the previous section. The domestic money market is
cleared whenever the aggregate goods market is cleared under austere policies by
the nature of the overlapping generations model. Hence, attention can be confined

! The confidence in money, which is defined in Chap. 2, is upheld.
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to the equilibrium condition for the aggregate goods market and the constraint im-
posed by austere policies. These two structural equations are represented as follows:

y=cp)|y-T,]+m+ |:Tw -1 —aw]l:c(p*)[y -T,]+ mw]], (8.11)
B, =T, -[1-a,][c(p")ly-T,]+m, |=0. (8.12)

Where: y is real GDP.

Equation (8.11) is the equilibrium condition for the aggregate goods market.
The first term is the aggregate consumption by the younger generation. The second
term denotes the sum of the government and the older generation expenditure. The
third term corresponds to the surplus in the current account.> Equation (8.12) is
the policy constraint imposed by any austere policies. That is, fiscal and monetary
policy should be maneuvered lest the current account, B, is in imbalance. Thus:

Definition 8.1
Austere policies are defined by the pair of (T, ,m, ) that satisfy Eq. (8.12).

Using Egs. (8.9), (8.11), and (8.12), for a given government’s tax-levying abil-
ity, T, , the endogenous variables (p*, Y, »m, ) are determined. As such, the model
is completely closed.

8.2.4 Comparative Statics and Welfare Implications of Austere
Policies

This section considers how equilibrium real GDP, y, , and economic welfare are af-
fected by the tax-levying ability of the government, 7, , and the variety of consump-
tion goods, «,, which represent an economy’s industrial maturity. Then, solving
Eq. (8.11):

%y

Yo =Tw+1—c(p*)aw

. (8.13)

Equation (8.13) implies that an economy must increase its real cash balance, m,, to
increase its disposable income, y, —7 . This is because the value of the balanced-
budget multiplier is unity and the only way to increase the disposable income is to
stimulate the economy without a tax burden (i.e. printing new money).

Next, solving Eq. (8.12) on T gives:

l-a, (8.14)

w

fo= l—c(p*)aw

2 For simplicity, we abbreviate exports of private sector in Egs. (8.11) and (8.12).
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Equation (8.14) implies that the permissible real cash balance under austere poli-
cies, m,, is proportional to the government’s tax-levying ability, 7 . It is apparent
from Eq. (8.14) that imports:

[1—aw]|:c(p*)[yw —Tw]+mw:|

are an increasing function of m,, and thus, along with an increase in real cash bal-
ances, imports will also increase. Hence, to permit an adequate money supply in the
domestic economy, more stringent fiscal discipline is required. This is the economic
meaning of Eq. (8.14).

Combining Egs. (8.13) and (8.14):

aw
Yo =T, = - 1, (8.15)

w

Thus, disposable income, y, — T, is an increasing function of ¢, and 7. That is,
an economy that produces a variety of goods and does not heavily depend on im-
ports achieves higher disposable income for a given government tax-levying ability
T,,. In addition, if a government has a high tax-levying ability, this also enriches its
residents under an austere policies regime. Although this might seem paradoxical,
it should be remembered that a high tax-levying ability implies that the government
is able to provide ample liquidity and can stimulate the economy sufficiently to
achieve policy ends.

To summarize: where (i) there is autonomy in the sense that the propensity to
import from an economy, 1-a,,, is low, and (ii) there exists a high tax-levying abil-
ity on the part of a particular government, these two factors will play a key role in
relation to prosperity under the austerity policies necessary for maintaining a cur-
rency alignment. This is because both economic factors mitigate the constraint of
balancing the current account.

Next, the argument moves to consider economic welfare analysis. Since it is
assumed that the equilibrium nominal wage is equal to the nominal reservation
wage (the assumption of imperfect employment equilibrium), no additional surplus
emerges from additional employment. Accordingly, from the indirect lifetime utility
function (Eq. 8.5), the lifetime utility, b, is:

(E

a, * *
p [ 2z - pT,

w

— (8.16)
Y(p;, Pi1)

Substituting Egs. (8.8) and (8.15) into Eq. (8.16), since ¥ is a linear homogenous
function, the following relationship is obtained:
aun
r _a =T, _1-a, ” " (8.17)
Y(,p') Y(p')
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Equation (8.17) implies that if an economy is sufficiently mature, a high value of
a,, produces well-differentiated goods (a high value of ;7‘1), and:

1
a, =
¢ 1+77_1

(8.18)

holds.
Austere policies, as outlined in Definition 8.1, improve an economy’s welfare
level. To summarize:

Theorem 8.1

If Inequality (8.18) is satisfied for all  that belong to the currency alignment, an
expansionary policy under the austere regime in Definition 8.1 improves economic
welfare in every economy, and the alignment becomes sustainable.

8.2.5 The Hold-Up Problem

In this section, the hold-up problem is dealt with. This occurs in a reversal of the
order of policy priorities. It is assumed that equilibrium in the current account is
possible prior to achieving a high employment level. This implies that every affili-
ate economy pledges its money supply subject to its tax-levying ability, so that the
current account equilibrates. If this policy priority is reversed and the government
puts high employment first after levying tax, the hold-up problem might be experi-
enced, since the incentive to equilibrate its surplus account is lost. As a policy game,
this hold-up problem can be formatted as the following two-stage game. First, the
government of an economy decides its real cash balance, m,, so that full employ-
ment is attained for a given 7, . Second, the government makes payments overseas.
The payoff of the second stage should then be:

max[O,Tw _[1_aw]|:c(p*)[y(u_Tw]+mw:|:|' (8.19)

under limited liability, where the second term represents the surplus of the current
account.

Equation (8.19) implies that there is no substantial constraint concerning the cur-
rent account. Furthermore, if the hold-up problem occurs, it is clear from Eq. (8.19)
that:

7, <[i-a,][c(p") [y~ T, ]+ m, | (8.20)

holds. Therefore, at the first stage of the game, the government provides enough
liquidity to achieve full employment. This is because the indirect lifetime utility
function (8.16) is an increasing function of real GDP, y,, for any predetermined tax
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payments, 7. Thus, the equilibrium of the aggregate goods market (8.11) under the
optimal real cash balance, m:), becomes:

- a *
yc{) =T, + T My (8.21)
l—awc(p )

Where: ya{ is the full-employment real GDP.
Combining Inequality (Eq. 8.20) with Eq. (8.21), the necessary and/or sufficient
condition for an economy falling into default is:

[1+ %o :|Tw <yl (8.22)
l-a,

Equation (8.22) implies that three crucial economic factors exist that provoke the

hold-up problem (i.e. economic default). The first factor is the immaturity of a do-

mestic economy. If an economy has a lower ability to produce goods and ¢, takes

a lower value, the propensity to import becomes high. This means that the economy

is apt to experience current account deficits.

The second factor is the tax-levying ability of the government, 7,. When a gov-
ernment cannot collect sufficient tax, there is little room for importing goods, as
long as it is concerned with equilibrium in the current account. However, imports
are an increasing function of real GDP and high levels of liquidity are necessary for
the achievement of full employment. Thus, it is not unusual that such an economy
will experience imbalances in its current account.

The final factor is the scale of an economy, which is summarized by the term
full-employment GDP, ya’:. In conjunction with an economy becoming large, ceter-
is paribus, a high real cash balance that can sustain the full-employment equilibri-
um is necessary. This implies that a large economy asks for many benefits compared
with its incurred tax burden. This also induces a crisis in the current account. To
avoid such a disaster, the levied tax for joining the currency alignment, 7, , should
be increased in proportion to the scale of an economy.

8.3 Concluding Remarks

This chapter analyzed how a nonadjustable regional fixed exchange rate system
such as the Eurozone could be made sustainable. The results obtained were as fol-
lows:

1. First, the maturity and/or variety of domestic industrial structures plays a crucial
role. This is because a higher propensity to import hinders the equilibrating of
the current account, which is indispensable in sustaining currency alignments.
In addition, a government’s tax-levying ability in relation to collecting the
implicit fee for joining the alignment is also important. This eases the problem of



106 8 Universal Discipline or Individual Discipline: On the Viability ...

providing an economy with sufficient liquidity through mitigating the constraint
of the current account, and thus maintains high employment levels;

2. Second, more austere policies, which put priority on the equilibrium in the cur-
rent account in relation to high employment, are desirable. Such policies prevent
the hold-up problem, which is a kind of moral hazard owing to limited liability,
and possibly causes a devastating consequence for the alignment of a currency as
a whole. Meanwhile, against naive intuition, along with empowering the levying
ability, austere policies improve economic welfare. As discussed earlier, fiscal
abundance connects directly to ample domestic liquidity under a sustainable cur-
rency alignment;

3. Finally, the level of collected tax needed to maintain a currency alignment should
be proportional to the potential scale of an economy, which is summarized by
full-employment GDP unless austere policies are enacted. The reason is that
costs large enough to sustain a currency alignment are sunk costs if there is
no direct regulation for equilibrating the current account to avoid the hold-up
problem.

References

Mundell RA (1961) A theory of optimum currency area. Am Econ Rev 51:657-665
Otaki M (2012) The stability of a regionally fixed exchange rate system: can euro be sustained by
austere fiscal discipline? J Bus Econ 3:243-248



Chapter 9
Industrial Hollowing Under a Flexible
Exchange Rate System

9.1 Introduction

This chapter analyzes the macroeconomic consequences of foreign direct invest-
ment (FDI). The barter theory of international economics is known as the Hecksher-
Ohlin-Samuleson (HOS) model. It predicts that although the liberalization of pro-
duction resources changes the income distribution within a country, it never affects
economic welfare in the sense of Pareto because production resources never be-
come idle, and are always fully employed. However, as FDI progressed during the
2000s in Japan, unemployment rates soared from around 3 to 5 %. In reality, Japan
imports profits and unemployment mainly from East Asian economies in exchange
for its FDI. Thus, full employment cannot be achieved in a monetary economy in
the way that the HOS model asserts for a barter economy.

This phenomenon that FDI induces unemployment is characterized as industrial
hollowing. Based on Otaki (2012), this chapter explores why such a phenomenon
occurs, and considers its implications for welfare economics. Industrial hollow-
ing is the consequence of the following. First, the reduction of domestic worker
incomes curtails aggregate consumption and induces a business downturn. Second,
wage payments towards foreign workers almost never occur as aggregate demand
to the domestic economy. This makes the resulting stagnation more serious. Fur-
thermore, it should be noted that the upturn in the foreign economy does not im-
prove this situation. Even though the demand for tradable goods increases in the
foreign economy, the remittance of profits appreciates the domestic currency under
a flexible exchange rate system. If the savings of the domestic economy are insen-
sitive to the real exchange rate, this increase in remittances is absorbed wholly by
appreciation, and thus the business upturn in the foreign economy does not diffuse
to the domestic economy.

To sum up, industrial hollowing is a kind of collective irrationality (i.e. a fallacy
of composition). The cause of such irrationality relates to the prospect of changes
in the real exchange rate. Although the real exchange rate is an exogenously given
variable for each foreign invested firm, it is an exogenous variable in the economy
as a whole. Even when FDI is profitable at particular real exchange rates, if all
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firms remit their profits simultaneously, the rate appreciates enough to cancel out
the benefits of FDI. Since most firms do not perceive that their economic behavior
appreciates the real exchange rate by itself, FDI advances until the gain from such
investment vanishes entirely. Accordingly, the only economic consequence of FDI
is these harmful effects, which are defined as industrial hollowing. As such, against
the intuition that the extension of investment opportunities never aggravates eco-
nomic welfare, FDI aggravates a nation’s wellbeing via the reduction of effective
demand in a monetary economy.

The remaining sections of this chapter are organized as follows. A small open
economy model with FDI is constructed and discussed in Sect. 9.2. Furthermore,
the comments consider the welfare economics implications of industrial hollowing.
Section 9.3 gives brief concluding remarks.

9.2 The Model

Much research has been accumulated in the field of FDI. For example, Caves (1971)
defines FDI as the transfer of nexus of managerial resources to overseas. Hood and
Young (1979) and Caves (1982) argue that a multinational firm is a device to econo-
mize on the transaction costs incurred by such transfer. However, previous research
remains oriented towards analyzing the behavior of individual multinational firms.
It does not provide a wide enough scope for considering how a surge of FDI affects
the efficiency of a national economy as a whole.

Applying the HOS model, MacDougal (1960) and Kemp (1964) prove that if a
country is large enough to manipulate world interest rates by adjusting its capital
exports, it can heighten its economic welfare. Nevertheless, such theories are an
application of the optimal tariff theory in a barter economy. A different theory is
required for analyzing the economic implication of FDI under a flexible exchange
rate system in a monetary economy.

9.2.1 Structure of the Model

In this chapter, a two-period overlapping generations model with infinite time hori-
zon is derived. The world economy comprises the home and the foreign economy.
The home economy is small in the sense that it cannot affect the economic situation
in the foreign economy.

There are two kinds of goods in the home economy: tradable goods and non-
tradable goods. Firms that belong to the tradable goods sector can choose the lo-
cation of their factory, whereas those in the non-tradable goods sector cannot. In
each sector, goods are differentiated within the interval [0,1]. All firms have the
same production technology, within which marginal/average labor productivity is
unity. Every resident in the home economy has the same preferences on lifetime
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consumption and labor supply. People provide unit labor at their discretion when
young. The government of the home country has the same consumption propensity
to tradable and non-tradable goods as its residents. The expenditure is financed by

the seigniorage (i.e. printing new money). For simplicity, it is assumed that govern-
ment consumption does not affect the economic welfare of residents.

9.2.2 Optimization Problems of Economic Agents

Individuals

All individuals have the same utility function as follows:

u(cl’cbal)z[cl]c[cz]lic _61'(2; (91)
1 1 92
el B[ 62
1
1 R [
cik = ljﬂ I:clk (z)] dzjl , k=T, NT, 9.3)
O<e<l, 1<y.

Where: ¢; denotes the aggregate consumption level during the i-th stage of life.

This comprises the geometric mean of tradable and non-tradable goods as
indicated by Eq. (9.2). The geometric mean implies that the potential scale of each
sector is equal, that cl.k (z) is the consumption of good z, which belongs to sector
k (T expresses the tradable sector, and NT corresponds to the non-tradable sector)
during the i-th stage of life, that a denotes the disutility of labor, and that ¢, is a
definition function, which takes the value of unity if a resident works when young,
and becomes zero when that person is unemployed.

The optimization problem is solved by the following three steps:

{on ¢ (2):

2. Since c¢;; becomes a function of y,. under symmetric equilibrium, maximize
Eq. (9.2) on yl.k for a given total expenditure of the i-th stage of life, y,; and

3. Since ¢; becomes a function of y,, maximize (9.1) with respect to y, , subject to
the lifetime budget constraint.

1. Given the expenditure y! , maximize ¢/

From the first step of the maximization:

¢ (2)= [mr Vi (9.4)

k
p
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P = [ L] dz]ll’7, 9.5)

=l 9.6)

Where: ¥,; is the nominal expenditure to k(k = T, NT) goods during the i-th stage
of life.
Since the equilibrium prices are the same within a sector, Eq. (9.4) is reduced to:

cf(2)= . ©7

Accordingly, the budget constraint of the second-step optimization is:

vi=e-yl+3M, ©8)

Where: e denotes the relative price of the tradable goods to the non-tradable goods,
which corresponds to the real exchange rate in the model; and y, is the real expen-
diture in terms of non-tradable goods during the i-th stage of life.

Thus, the solution of the second step of the optimization becomes:

1
Sn=e v =" ©9)

Finally, using the results obtained above, the third step of the optimization becomes:

1
e 2max, [1]" 1,17, sty +p-y, =y, (9.10)

Where: p denotes the inflation rate of the non-tradable goods; and y is income in
terms of non-tradable goods earned when young.

Equation (9.10) immediately leads to a Keynes-type consumption function for
the younger generation. That is:

y=cy. (9.11)
Substituting Eq. (9.11) into Eq. (9.10), the indirect lifetime utility function jg;
concerning consumption is obtained as:

!
IU(e,p,y)=A-e 2p ey A=c[1-c]. 9.12)
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From Egs. (9.1) and (9.12) the nominal reservation wage, WIR , 1s:

1
WE =AM e2-pli=el. . 9.13)

Whenever the home economy is in imperfect employment equilibrium, Eq. (9.13)
corresponds to the domestic labor market equilibrium condition.

Firms

A firm that belongs to the non-tradable sector maximizes the following profit func-
tion, TIM on pM(2):

(9.14)

Where: yh is the real GNP of the home economy in terms of non-tradable goods.
The solution is:

1
WR A M2l g
1—

ptNsztNT(z)z - = . (915)

1—77_1

This is the fundamental equation in the present model.
A firm that belongs to the tradable sector can choose its location. If it is located
in the home economy, the profit function H,T becomes:

n’ = pf(z).{w}_n_w[l’f(z)}_n .elyh;yf, (9.16)

T T
Dy Py

Where: yf is the real GNP of the foreign economy.!
The solution is:

1
A pge? pl
- - )
l-n

Wk
pr = pr(2) = . ]
1-7

9.17)

! We assume that the foreign economy does not initially produce the tradable goods. Even after
firms of the home economy constructs factories in the foreign economy, the real exchange rate
within that economy is kept at unity because any firm faces the same nominal reservation wage.
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Combining Egs. (9.15) and (9.17), the equilibrium real exchange rate, ¢", and infla-
tion rate, p*, when the tradable goods sector stays within the home economy, are:

=1 p =" Ja 4 [1-77] (9.18)

Denoting the nominal exchange rate (the relative price of the foreign currency
to the domestic currency) during period 7 as E,, if the nominal reservation wage

within the foreign economy, E, - VKR , s lower than that within the home econo-
my, all firms that belong to the tradable goods sector move overseas. That is, if

Et-/V;/?e/< WtR S E, -;}’7< p[NT the price of the non-tradable goods of the for-

eign country, E, ptN " is lower than that of the domestic economy, ptN T and indus-
trial hollowing occurs. In this case, the equilibrium real exchange rate, ¢", becomes:

* EI'WNtR
=7

t

e <1 (9.19)

Equation (9.19) is the necessary and sufficient condition for industrial hollowing.
Henceforth, it is assumed that this condition is satisfied. In such a case, the equilibri-
um inflation rate is determined by the fundamental Eq. (9.15), and is expressed as:?

ph =" \/a_lA[l—n_l]e_;. (9.20)

9.2.3 Market Equilibrium

Before discussing the following analysis, it must be noted that the following two
approximations are used to avoid the complexity intrinsic to the nonlinearity of the
model. It is assumed that the equilibrium real exchange rate is located in the vicinity
of 1, and the following formulae hold. That is:

r_ Yy Ve

2 2

1.h, f h 7
’ T R 921)

2 The equilibrium path of the nominal exchange rate, Ej, is determined by the fundamen-
tal equations within the home and the foreign economy; that is, by the fundamental equation
within the foreign economy, where the prices of tradable and non-tradable goods are equal,

aA‘l[l—r]_l]il[pf]lic — 1. Here, pf

equation is essentially the same as Eq. (9.18). The fundamental equation of the home economy is
- l—c 1

Eq. (9.20). Then ﬁi .2 =1 Since the relative prices between the tradable and non-tradable
)

is the inflation rate within the foreign economy. This

P ‘ E
goods are kept constant over time, it is clear that pT =—" holds. Thus, the path of the nominal

l-c 1 p +1
exchange rate is determined as | —£_ .e2 =1.
Et+1
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(9.22)

R T TR R R R

L W _ P E W :Et'Wt +[e*_1:|_Ez'Wt zEt'VVt
NT NT T T T T :

Py Py Dy Dy Py Py

Equation (9.21) implies that the total world expenditure towards tradable goods,
M , which is nonlinear on endogenous variables ( yh,e), is exchangeable
for t112e expenditure towards the non-tradable goods, ytey , around the vicinity
of ¢ =1. On the othefr\lland, Eq. (9.22) implies that the2 wage reduction gain per

E -wk . . .
worker, [e* _1:|. ! Tf , is negligible around e =1.
Py

The Equilibrium of the Foreign Exchange Market

There are four kinds of market in this model: the labor market, the foreign exchange
market, the home currency market, and the aggregate goods market. By the nature
of the model, one of the latter three kinds of market is not independent, as will be
shown later. Here the concentration is on the foreign exchange market and the ag-
gregate goods market.

As discussed in Chap. 5, the real exchange rate is determined to equilibrate the
balance of payments in a two-period overlapping generations model without bequest
motive. By using Egs. (9.21) and (9.22), the total imports of the home economy are:

L o E-WE o1, Ly ey’
— |yt - ST == ph[1op |2 9.23
2l oM S [ n ] 2 9.23)

or the deficit of the trade balance. Inside the brackets is the disposable income of
the home country, which subtracts overseas wage payments from the real GNP. A
surplus in the income account corresponds to the remittance of profits of the trad-
able goods sector, which is located overseas. This amounts to:

. (9.24)

Using Eqgs. (9.23) and (9.24), the equilibrium condition for the foreign exchange
market in stationary state is:>
L 5 S ey’ | ! f h 7
|y —f1= L =2 =4y s = 9.25
2| [ U ] : Y =Y y (9:25)

3 Since the carried-over money of the older generation depends on the income of the previous
period, there is an adjustment process towards stationary state. To clarify the discussion, we ab-
breviate the process.
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The Equilibrium of the Aggregated Goods Market

Since y" = ¢-y! + y* by definition, the aggregated goods market is cleared when:

h E'W;R T B 1 h_Ez'IjV? T

_ h n_ .
e e B o R bl | ICED

t t
Where: the first term of Eq. (9.26) is the aggregate consumption of the younger gen-
eration, and the second term is the sum of government expenditure and the total ex-

t
P
where M, is the nominal money supply during period 7. The third term is the
surplus of the balance of payments, which is zero as a result of the equilibrium
condition of the foreign exchange market.

Substituting Eqgs. (9.21) and (9.25) into Eq. (9.26):

penditure of the older generation. This is equal to the real cash balance m =

h m

= . 9.27
i 9.27)

y

In the present model there are three endogenous variables (p,e, yh ). The corre-
sponding structural equations are Egs. (9.20), (9.25), and (9.27), and thus the model
is completely closed.’

Since # > 1, we obtain the following theorem:
Theorem 9.1
The fiscal multiplier under industrial hollowing is less than that under the closed
economy T—e Thus, industrial hollowing lessens the effectiveness of fiscal and

monetary policy, and is harmful if the real cash balance is kept constant.®

4 The government of the home economy is assumed to keep the real cash balance constant over

M, =M, :m_Mt—l
NT pNT :
t

time. Then, the budget constraint of the government implies: g, =

t
Where: g, is the real government expenditure in terms of the non-tradable goods.

Since the total real cash balance that the older generation carried over is M]fv _Tl’ the sum of the
Pt

government and the older generation’s expenditure is: g, + M]fv *Tl =m

t
5 Equation (9.26) is transformed taking Eq. (9.25) into consideration:

R
h W EW o7
y —c'ly ——=—y ]=m-

Pt
This implies that whenever the foreign exchange market and the aggregated goods market are
cleared, the home currency market is also in equilibrium.
% Note that, as shown in Chap. 2, social welfare is an increasing function of real profits that are
proportionate to real GNP.
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The reason why industrial hollowing lowers the value of the fiscal multiplier
is found in the leakage of wage payments overseas, which appears within the first
brackets of Eq. (9.26). That is, even though the home economy experiences a busi-
ness upturn, wage payments to residents who are engaged in the tradable goods
sector in the foreign economy reduce the disposable income of the home country.
Thus, a part of the expanded domestic effective demand leaks overseas. However,
since the income distribution ratio between labor income and profits is 1-7~" to
n~', the larger ™' is, the more advantageous a position a firm will enjoy. Hence,
in conjunction with an increase in -1 | the leakage overseas becomes small and the
fiscal multiplier takes a higher value.

Next, consider the relationship between FDI and the real exchange rate. Combin-
ing Egs. (9.25) and (9.27) gives the following theorem concerning the macroeco-
nomic consequence of FDI under a flexible exchange rate system:

Theorem 9.2

Assume that the foreign economy is enjoying a boom and real GDP yf increases.
However, this does not affect the business in the home economy at all, and only ap-
preciates the real exchange rate.

This theorem is validated by the fact that the real GNP of the home economy
does not depend on y/ (see Eq. (9.27)). In addition, from Eq. (9.25), the equi-
librium real exchange rate, e, appreciates just enough to offset the upturn of the
foreign economy. Such an economic phenomenon belongs to a kind of fallacy of
composition. Every firm, which produces its own tradable good, seeks cheap labor
from overseas as a result of the differences in non-tradable goods prices (industrial
hollowing). However, such cost-saving behavior is canceled by an appreciation of
the real exchange rate owing to an increase in the remittance of profits, even though
the business of the foreign economy upturns (Theorem 9.2). Only an increase in
wage payments overseas remains, and this brings a depressive effect into the home
economy (Theorem 9.1). It is rational behavior for an individual firm to be located in
the lower nominal wage economy. Nevertheless, if such behaviors occur simultane-
ously in an economy as a whole, they conversely lower economic welfare because of
wage payments overseas. This is the economic consequence of industrial hollowing.

9.3 Concluding Remarks

In this chapter, a small open economy model incorporating the opportunity of FDI
was constructed. The results obtained were as follows:

1. First, industrial hollowing is an economic phenomenon, which is provoked by the
nominal wage differential brought about by the existence of non-tradable goods.
Since the assumption that labor is an immobile production resources applies,
the nominal wage arbitrage across economies is imperfect. Thus, firms in a high
nominal wage economy move their factories overseas. This lowers domestic
employment opportunities and causes serious unemployment problems;
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2. Second, industrial hollowing is a kind of fallacy of composition. Although indi-
vidual rationality asks firms to invest in low-wage economies, this is accompa-
nied by a massive reduction of domestic effective demand since wage payments
flow out overseas, which is an exogenous factor for an individual firm. In addi-
tion, earnings from foreign economies cannot offset this depressive effect. This is
because the massive remittance of profits appreciates the real exchange rate; and

3. Finally, since a leakage of effective demand (i.e. wage payments to foreign
economies) emerges in conjunction with industrial hollowing, the value of the
fiscal multiplier is lowered. This curtails the positive effect of aggregate manage-
ment policy. In reality, many advanced economies face fiscal hardships. As such,
industrial hollowing also relates to the maintenance of fiscal discipline.
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Chapter 10
On the Function of Gold Standard

in Idealism and Reality

10.1 Introduction

The gold standard was believed to be an ideal cohesive international financial sys-
tem until the early 1930s. The adjustment process in this system is known as the
specie flow theory and is outlined below. This theory works at least in the long run,
and isolates affiliated countries, thus protecting them from the international diffu-
sion of the business cycle.

Specie flow is a theory that combines the quantity theory of money with the pur-
chasing power parity theory of money. That is, domestic price levels are assumed
to increase proportionately with the quantity of fiduciary currency. In other words,
the total purchasing power of gold is kept constant. Simultaneously, by arbitrage,
the ratio of a country’s domestic price level to a foreign country’s price level is
equal to the nominal exchange rate, which is fixed by the parities of both fiduciary
currencies. Consequently, if the home country is a small country in the sense that it
cannot affect the economic activities of the foreign country, from purchasing power
parity theory, its domestic price level is fixed by the foreign country’s price level.
By interpreting the quantity theory of money conversely, this implies that the per-
missible amounts of gold or fiducial currency are also endogenously fixed. Hume
(1752b) was the pioneer of the specie flow theory. He asserted:

Suppose four-fifths of all the money in GREAT BRITAIN to be annihilated, and the nation
reduces to the same condition, with regard to specie, as in the reign of the HARRYS and
EDWARDS, what would be the consequence? Must not the price of all labour and com-
modities sink in proportion, and everything be sold as cheap as they were in those ages?
What nation could then dispute with us in any foreign market, or pretend to navigate or to
sell manufactures at the same price, which to us would afford sufficient profit? In how little
time, therefore, must bring back the money which we had lost, and raise us to the level of all
the neighboring nations? Where, after we have arrived, we immediately lose the advantage
of the cheapness of labour and commodities; and the farther flowing in of money is stopped
by our fullness and repletion.

Thus, once the hoarding of gold exceeds such amounts, the domestic price level be-
comes relatively high compared with that of the foreign country, and thus the home
country temporarily experiences deficits in its balance of payments. This implies
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that a part of its gold stockpiles flows overseas, and thus the excess gold or fiducial
currency is entirely dissolved.

In the opposite case, when business within the foreign country expands and its
goods become expensive, the home country experiences surpluses in its balance of
payments and corresponding amounts of gold inflow. Nevertheless, domestic prices
also become expensive by such inflows. Consequently, the foreign business upturn
is entirely absorbed by inflation in the home country, and there is no substantial
change in outputs. This is the employment-isolation mechanism assumed in specie
flow theory. Such an idealistic function was advanced by advocates of the gold
standard during the 1920s.

However, around the time of the Great Depression in the 1930s, the inherent cru-
elty of the gold standard was revealed. The synchronization of business cycles un-
der the gold standard all over the world became prominent. Every advanced country
fell into a serious slump that originated from the United States. By the middle of the
1930s, most advanced countries had abandoned the gold standard and moved to a
flexible exchange rate regime. This chapter analyzes why the actual workings of the
gold standard were so different to its hypothetical prospect.

There are two points of departure between the ideal and actual. First, goods pro-
duced by various countries are differentiated, and the perfect competition that the
specie flow theory presumes is never upheld. In such a case, the income effect
within reciprocal demand functions cannot be ignored. Thus, the purchasing power
parity is violated. Second, and more important, is whether individuals are confident
about the value of gold. Specie flow theory assumes that the value of gold decreases
proportionately with its quantity. This implies that people disbelieve in the intrinsic
value of gold, which is defined by the exchange ratio to goods (i.e. the inverse of
the price level), and the value varies with the existing quantity within the country.

However, under the regime of the gold standard, people were confident in the
value of gold. That is, people were confident that gold could be converted to goods
at the same rate at that time, in the future, and independently of the existing quantity.
Keynes (1924) was quite anxious about the collapse of confidence in gold owing to
its imbalanced distribution. According to Keynes:

I hold that gold flows to America because America offers in return for it a greater value in
commodities than the gold is worth to the rest of the world. As none know better than Sir
Henry Strakosch, gold is freely offered for sale in London every week; America is open to
buy unlimited quantities of it at an almost fixed price in terms of goods; ... It is not true,
therefore, that she ‘has secured a free option to acquire goods, services, and securities in
exchange for the gold whenever it happens to suit her’, if it means ‘getting as much as
goods for the gold as she originally gave for it’.

Mundell (1997) argues that people are more confident about gold than the U.S.
dollar, which is the present key currency. He is also anxious about the inflation
caused by the disbelief in the worldwide glut of dollars. Hence, he recommends that
gold should play a more important role as a foreign reserve to discipline monetary
policy, especially in the United States. This fact suggests that there is an internal
inconsistency in the specie flow theory. That is, the specie flow theory assumes
that although the value of gold is disbelieved within the domestic economy, there is
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confidence internationally and this serves as a reliable store of value. It is natural to
assume that people’s confidence about or disbelief in the value of gold should not
depend on where gold is transacted.

Although Hume (1752a) admits that money stimulates economic activities at
least in the short run, he asserts:

And no other satisfactory reason can be given, why all prices have not risen to a much more
commodities exorbitant height, except that which is derived from a change of customs and
manners. Besides that more commodities are produced by additional industry, the same
commodities come more to market, after men depart from their ancient simplicity of man-
ners. And though this increase has not been equal to that of money, it has, however been
considerable, and has preserved the proportion between coin and commodities nearer the
ancient standard.

That is, Hume was skeptical about the role of money in the real economy in the
long run. However, the stable proportion between money and commodities indi-
cates that people are confident about money (gold), and this suggests that money is
non-neutral even in the long run.

To summarize, in reality, the gold standard rests on two economic conditions:
(i) the dominance of the income effect relative to the substitution effect caused
by a change in the real exchange rate, and (ii) absolute confidence in the value of
gold. The second condition makes the real exchange rate stable, because the relative
prices of goods remain in narrow ranges and each nominal exchange rate is fixed
by parities. Thus, adjustment by price levels is relatively difficult when the balance
of payments is in disequilibrium. Conditions (i) and (ii) imply that the imbalance in
the balance of payments is adjusted mainly by the flow of gold under some stable
price level, once a country experiences a change of business environment. This also
implies that, in reality, serious international diffusion of business cycles is unavoid-
able under the gold standard, because an imbalance in the balance of payments im-
mediately links to a change in the supply of gold within a country. Thus, in contrast
to the idealism, the gold standard system is actually a critical transmitter of the
international business cycle. This assertion is endorsed by world economic history
between the 1920s and 1930s.

This chapter is organized as follows. In Sect. 10.2, a “specie flow” model is
developed, and the isolation effect from foreign business cycles ascertained. Sec-
tion 10.3 deals with the model of the gold standard in reality, based on Otaki (2007,
2012). In addition, the discussion shows that deepening confidence in gold over-
seas, which brings about deflation, diffuses to the home country, and mitigates the
depressive effects of the outflow of gold. In other words, in contrast to histori-
cal conjecture, the imported deflation adjoining the outflow of gold contributes to
eliminating the depressive effect of monetary contraction, because it heightens the
purchasing power of gold. Section 10.4 contains brief concluding remarks.
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10.2 The Gold Standard in Idealism: Disbelief in Gold

10.2.1 A Model of the Specie Flow Theory and the Isolation
Effect

As suggested in the Introduction, specie flow theory can be regarded as a combi-
nation of the quantity theory of money and the purchasing power parity theory of
nominal exchange rates. These characteristics are captured in a two-period overlap-
ping generations model of a production economy with an infinite time horizon.

It is assumed that only one good exists in the world and that the home country
is too small to be able to affect economic conditions in the rest of the world. Per-
fect competition prevails in the goods market. That is, the home country behaves
as a price taker in the integrated goods market. Again, it is assumed that the utility
function of each individual U is identical to and additively separable between the
lifetime consumption stream and the labor supply. That is:

U=u(eycyu)=9,-a, (10.1)

Where: C, . | is the consumption level of an individual who is born at the begin-
ning of period ¢ and located at the i-th stage of life; & denotes the disutility of labor;
and 9, is a definition function, which takes the value unity when the individual is
employed and zero when he is unemployed. We also assume that u() is a well-
behaved concave and linear homogenous function. Finally, let us assume that labor
productivity is unity.

The lifetime budget constraint is then:

DiCip F DrsiCop) S W, + 7T, (10.2)

Where: (p,, p,,,) is the price vector of the good; and w, and 7, denote the nominal
wage and the nominal profits, respectively.

An elementary calculus leads us to the following indirect utility function h()
concerning lifetime consumption:

W, + 7T,

_— 10.3
Y (ptnpt+1) ( )

h<pt’pt+1>wt)E

Where: ¥ () is a linear homogenous function.

Based on Eq. (10.3), the nominal reservation wage can be calculated by the fol-
lowing procedure. The nominal reservation wage is the wage at which an individual
is indifferent to whether to work, and thus:

U’

h— ):a(:)w,:a~1/)(p,,p,+1)<:>w,:a-p,~1/;(l,ﬂ)(10'4)
p

¥ (PP ;
holds.
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As long as private firms are sustainable, they must be able to earn non-negative
profits. Accordingly, the following inequality (the fundamental equation) must hold:

m=[p-w]L201-ay (1,ﬂ)zo (10.5)
Py
Where: L, is the employment level.
Since prices are unchanged in equilibrium where the specie flow ceases, the
inflation rate becomes unity, and thus the non-negative profit condition (5) is trans-
formed into:

l-a-y (11)20 (10.6)

Whenever o is sufficiently small, Inequality (10.6) is satisfied. It must be noted that
as long as Eq. (10.6) is upheld as a strict inequality, all firms have an incentive to
expand their production as much as possible, and hence the economy attains full-
employment equilibrium. This is the final comment describing the economic deci-
sions of individuals and firms, and the equilibrium conditions of the labor market.
The discussion now turns to the equilibrium conditions of the goods market. Ahead
of this analysis, the following assumption of the value of gold or fiducial money is
made. That is:

Assumption 10.1
People disbelieve in the intrinsic value of money in the sense that the value de-
creases proportionately with its quantity.

That is:

M,=k-p, (10.7)
holds where M, is the stock of fiducial money during period ¢, and k is some positive
constant, which is determined endogenously.

Since the utility function, u(), is a linear homogenous function, the aggregate
consumption function of younger individuals, C,, becomes:

C sc(%)yt =c(l)-y,, (10.8)
t

Where: y, is the real GDP in terms of the current goods.
Then, we obtain the following equilibrium condition for the goods market:

M M, M
yfzc(l).yf +_t—1+[_f__t—1]’ (10.9)
D 2 Dy

Where: y/is GDP in full employment.

M, , denotes the aggre-

P M, M
gate consumption demand of older individuals. The third term —&——=L
by Py

The second term of the right-hand side of Eq. (10.9),




122 10 On the Function of Gold Standard in Idealism and Reality

corresponds to the surplus in the balance of payments. Rearranging the terms and
substituting Eq. (10.7) into Eq. (10.9) results in:

- (10.10)

1-c(1)

If k is determined to satisfy Eq. (10.10), the macroeconomic equilibrium is the ra-
tional expectation equilibrium (REE) under the expectation (10.7).! Thus, it is clear
that the imbalance in the balance of payment never affects the domestic economy
and unemployment prevails as long as o is sufficiently small. That is, we obtain the
following theorem:

Theorem 10.1
A disturbance in business overseas never diffuses to the home country under the
idealistic gold standard.

10.2.2 Specie Flow

In conjunction with this theorem, it is possible to consider how the imbalance in
the balance of payments is adjusted: the mechanism of specie flow. First, by mea-
suring the unit of good properly, the nominal exchange rate is set at unity. Second,
since purchasing power parity is assumed to be upheld, the following equation is
obtained:

P =n. (10.11)

When business upturns overseas and p’ rises (for example, owing to finding new
gold ore), ceteris paribus, goods are exported from the home country because the
home goods are cheaper relative to overseas goods. Thus, gold or fiduciary money
is imported to the home country. As such, the domestic price rises because people
are in disbelief about the value of money as expressed in Eq. (10.7).

The total imported amounts of gold are calculated by differentiating Egs. (10.7)
and (10.11). That is:

dp" _dp dM,

*

p p M,

(10.12)

Thus, the total increase rate of money M, is equal to the temporary inflation rate

% t
overseas dL* around the vicinity of the equilibrium.
p

! The procedure for determining REE is essentially the same as that of Lucas (1972).
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10.3 The Gold Standard in Reality: Confidence in Gold

10.3.1 Confidence in the Intrinsic Value of Gold

Whenever the intrinsic value of gold is disbelieved, and Eq. (10.7) holds, the gold
standard functions as a cohesive international financial settlement system. None-
theless, there is an internal inconsistency within the specie flow theory. That is,
although there is disbelief in gold domestically, the theory also assumes that all af-
filiate countries are confident in that intrinsic value internationally. In other words,
people in every affiliate country that experiences surpluses in its balance of pay-
ments are ready to receive gold, despite the fact that the inflows of gold never
benefit that country’s economy and only serve to cause inflation. Thus, it is natural
to assume that the price of gold should be either held in confidence or disbelieved,
independently of where it is exchanged.

Hence, it is hereafter assumed that every individual is confident in the intrinsic
value of gold independent of where it is exchanged. That is, instead of Assumption
10.1, it is presumed that:

Assumption 10.2
Every individual is confident in the intrinsic value of gold and rationally expects
that gold is exchanged for goods independently of its quantity.
That is:
dp,
aM

-0 (10.13)

t

holds.

10.3.2 The Gold Standard in Reality: Business Cycles Diffuse
Internationally

As briefly mentioned in the Introduction, it is natural to regard goods that are traded
internationally as being differentiated. This implies that the income effect to trad-
able goods cannot be neglected, and the model advanced here should be reformatted
to take this into account. Assume that there are two kinds of goods; a and b. The
home country specializes in the production of good a, and the rest of the world pro-

duces good b. The consumption bundle in the utility function (1) C,,_, ; becomes:

Cirviet =[Gy ]ﬂ [Biaic ]l_ﬁ 0<p<l, (10.14)

Where: a, ., and b, | are the consumption levels of goods a and b, respectively,
by those who are born in period ¢ during the i-th stage of their lives.

Since u () is linear and homogenous, the following indirect utility function 4' is
obtained:

w, + 7T,

([T 1] L 1))

h'=

(10.15)
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Where: (Pza+ i’ Pﬁr j) are the prices of goods a and b, respectively, during period +;.
In addition, the value of the nominal exchange rate approaches unity without loss of
generality. Because it is assumed that people have confidence in the intrinsic value
of gold and Eq. (10.13) holds, the equilibrium price level is constant over time ex-
cept for the case in which the price level of goods produced overseas, ptb , changes.
Thus, by the linear homogeneity of 3 () , Eq. (10.15) can be transformed into:

w, + T, W, + 7T,

h' = = (10.16)
piw|[e] ™ ’[pta:lr [e] Pt [y (1)
i
Where: e(z i—tz} is the real exchange rate.
From Eqs (110.1 and 10.16), the nominal reservation wage can be calculated as:
w, = apt[e] Py (11). (10.17)

Henceforth, the following assumption is made:

Assumption 10.3
The economy of the home country is always located at an interior equilibrium. That
is, there are some individuals who are unemployed in equilibrium.

As will be clarified later, if the stockpile fiducial money is small enough, such
an equilibrium point surely exists. From Assumption 10.3, the nominal reservation
wage corresponds to the nominal equilibrium wage. Furthermore, the zero-profit
condition of firms also requires that:

1

h oy (1,1)

Thus, the equilibrium real exchange rate, ¢, takes a constant value independent of
the balance of payments, and so does the domestic equilibrium price level p“*.

Since the utility function u () is assumed to be linear and homogenous, the ag-
gregate consumption function of younger individuals, C,, is:

7, Epf[l—ael_ﬁl/}(l,l)]=0<:>e*= (10.18)

C = c(l) Vi
Then, similar to Eq. (10.9), the equilibrium condition of the good a market is:
M
vy =c(l)-y, +—=. (10.19)
p

Besides the equilibrium condition of the goods market, we must consider the spe-
cie flow in conjunction with the imbalance in the balance of payments. Fiduciary
money, which is supplied by those who reside overseas, is equivalent to the total
imports of good o This amounts to Bey?, where y? is the real GDP of the rest of the
world. The demand is the total imports of good b of the home country. This amounts
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M,

M, = = [ + Bery']

/ = P

45°

M,
0 t—1

Fig. 10.1 The adjustment process

to [1-3]y,. The difference between the two values is the total amount of inflows of
the fiduciary money, and thus:

M, M, .
——L =By’ -[1-B]y. (10.20)

t

Equations (10.19 and 10.20) describe the dynamics of this model under REE. Solv-
ing Eq. (10.19) on y,:

1 M,
1-c(1) p’
Substituting Eq. (10.21) into (10.20), the following dynamics of the stock of the
fiduciary money are observed:

y, = (10.21)

_at*:ﬁ.[M;; +ﬁe*yb]. (10.22)
p 1+ p
l-c

Figure 10.1 illustrates the adjustment process. It is clear that the long-run equilib-
rium (Point E), where the flow of the fiducial money equilibrates, is unique and sta-
ble. If the initial stock exceeds the long-run equilibrium, imports are boosted since
the business in the home country upturns. However, the circulated fiduciary money
gradually decreases because the country experiences deficits on its balance of pay-
ments. Thus, the temporary boost to the economy converges to the long-run equi-
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E,

l/

45°

0 M

Fig. 10.2 The diffusion of business cycle

librium. In turn, Fig. 10.2 illustrates how the business cycle diffuses internationally.
Whenever the world economy stagnates and the value of y® decreases, the line that
represents Eq. (10.22) shifts downward from // to /’l’. In this case, the long-run
equilibrium moves from £, to E,. Since exports from the home country are cur-
tailed, there is a deficit in the balance of payments and circulated money decreases.
This triggers a financial contraction, and thus the home country cannot be immune
from the business downturn. Thus, we have the following theorem:

Theorem 10.2
As long as people are confident in the intrinsic value of gold , the isolation effect
becomes imperfect and business cycles diffuse among countries.

10.3.3 Perturbations in the Level of Confidence in the Intrinsic
Value of Gold

In reality, business downturns under the gold standard often deepen confidence in
the value of gold. This might be due to a psychological propensity for people to
rely heavily on gold for precautionary savings for their unforeseeable future. This
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section analyzes how the deepened confidence in gold worldwide affects the home
country’s economy.
On differentiating Eq. (10.18):
_dp dp

a* b* °

p p
This implies that deepened confidence overseas entirely diffuses into the home
country. In other words, temporary deflation overseas is transmitted to the home
country under the gold standard. Since this increases the real value of the existing

b*

a*

(10.23)

fiduciary money, M._1 | the transmitted deflation also mitigates the contractionary
a*

pressure caused by stagnation overseas. More formally:
Theorem 10.3
As the sequences of the equilibrium in real GDP with and without deflation are

—% oo % oo
{ytw} Y and {yt+ j }j=0’ respectively, then:

Vies < ViV (10.24)
holds.
Proof
Assume that the initial nominal stock of fiducial money, M, |, is the same in both
M,

cases. Then, by the difference of Eq. (10.22), the real cash balance with de-

a*
flation is larger than that without deflation for all j. Since it is apparent from
Eq. (10.21) that real GDP increases proportionately with the real cash balance,
Eq. (10.24) holds.

Thus, the deflation in conjunction with severe recession overseas discussed in
subsection 10.3.2 mitigates damage from the recession. This is because the im-
ported deflation raises the real cash balance, and thus contributes to moderating the
financial contraction owing to outflows of gold.

10.4 Concluding Remarks

The function of the gold standard was analyzed in this chapter and the discussion
shows that people are confident in the intrinsic value of gold. The results obtained
were as follows:

1. First, the gold standard in idealism, which is called the specie flow theory and
originated from Hume (1752b), can be regarded as the combination of the
quantity theory of money and purchasing power parity concerning the nominal
exchange rate. There is no economic factor other than commodity prices that
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would transmit the business cycle between countries. As a result, full-employ-
ment equilibrium is always achieved and changes in the overseas economic envi-
ronment never affect the domestic economy. That is, the employment-isolation
effect is perfect under the idealistic gold standard, although this runs counter to
the historical evidence;

2. Second, although the specie flow theory presumes disbelief in the intrinsic value
of gold, people are confident in that value in the sense that they rationally expect
that a unit of gold will always be convertible to commodities at some fixed ratio.
Based on such a reality, the discussion revealed that a downturn of business over-
seas reduces exports from the home country, and hence gold as fiduciary money
flows out. This triggers a financial contraction and makes the domestic economy
slump. As such, the gold standard in reality is a transmitter of international busi-
ness cycle diffusion;

3. Finally, the coexistence of deflation with stagnation overseas mitigates any
depressive effect from these outcomes. This is because deflation raises the exist-
ing real cash balance and partly moderates the financial contraction owing to
deficits in the balance of payments.
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Applications to Economic Growth Theory



Chapter 11
Dexterity as a Source of Economic Growth

11.1 Introduction

Investment function theory relies heavily on the existence of adjustment functions.
Uzawa (1969) emphasizes the point that the quality of installed real capital within
a firm utterly differs from new capital sold in the market. Real capital is assumed
to become productive only via an adjustment process. He defines the ability of
adjustment as a management skill (the Penrose effect). However, the components
of adjustment costs are quite ambiguous in Uzawa’s model (Uzawa 1969). Why do
automatic changes in the quality of real capital necessarily incur adjustment costs?
It would seem natural that the dexterity of employees contributes to increasing the
capacity of real capital. The intangible human capital that employees accumulate
therefore plays a crucial role in the growth of a firm. In other words, it is quite
important for the growth of a firm to internalize a positive externality from skilled
labor to capital via the formal/informal education of employees.

Once this is recognized, it is plausible to regard labor as a quasi-fixed produc-
tion factor instead of as real capital. The growth of a firm is equivalent to that of
employees’ skills, thus investment function theory should be replaced with a theory
of human-capital accumulation. Such a reconstruction of investment theory facili-
tates the economic interpretation of the adjustment cost function. The additional
costs necessary for a firm’s growth are the costs of the education that is needed to
enhance and/or furnish the human capital held by employees. In this reconstruction,
human-capital q theory is established and corresponds to Tobin’s (1969) q theory
concerning real-capital accumulation.

This discussion also considers the case where such internalization does not work
well. In this case, an employer neglects the existence of the important intangible
asset (i.e. labor dexterity), and regards the firm as being entirely constructed of
marketable and substitutable production resources, as the elementary neoclassical
theory of production assumes. In such a situation, the employer recognizes that
the firm’s production opportunities face diminishing returns to scale because the
important production factor (the dexterity) is lacking from the firm’s perspective.
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The surplus gained from such dexterity is regarded as an autonomous technological
progress (a kind of goodwill) whose return should be attributed to the employer.

Given that the recognized production function shows diminishing returns to
scale and the optimal size of a firm is known, it is easy to show that the equilibrium
growth rate of such a firm is zero in the long run. That is, how efficiently internal-
ized the accumulation of intangible assets is will determine whether a firm can
continue to grow.

The contents of this chapter are as follows. In Sect. 11.2, a dynamic theory of
human-capital accumulation is constructed (human-capital q theory); Sect. 11.3
considers the importance of the internalization of employee dexterity for promoting
the growth of a firm; and Sect. 11.4 gives brief concluding remarks.

11.2 The Model

There are two types of employees at the start of an economy. Among these, L, are
skilled workers who can contribute to improve the productivity of physical capital
by their skills. LY are unskilled workers whose occupation is simple work, which
does not affect the productivity of physical capital. To avoid the unemployment
problem, it is assumed that the real reservation wage  is high enough, and that
imperfect employment has been prevailed.' It is also assumed that there is a single
perishable good that can not only be consumed but also be used for the formal and/
or informal education of employees.

In this chapter the problem of how the correct evaluation of employees’ dexterity
contributes to economic well-being is considered. An elementary calculus of varia-
tion is deployed for solving such a problem. The lifetime utility function of each
skilled employee U, is:

U, = [ e ar, (11.1)

Where: ¢_denotes the consumption level at time 7; and p is the time preference rate.
Using Otaki and Yaginuma (2012) and Otaki (2013), the production function is
specified as follows:

Y, = F(W(L,.k).L +L), (11.2)

Where: W(-) is a linear homogenous function that represents the effective capital
input; Y_and k_denote the volume of output and the deployed real capital used
for it, respectively. In addition, it is assumed that F(-) is also a linear homogenous
function.

! The properties of monetary economic growth under imperfect employment equilibrium are dealt
with in Chap. 13.
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The economic meaning of Eq. (11.2) is as follows. As well as the increment in
output owing to real capital g—iaa—\:, an improvement in the efficiency of a skilled
labor force brings about two positive effects. One is direct, in the sense that employ-
ees can deal with the procedures involved in their jobs more efficiently 3—}2 The

other is indirect, as real capital works more productively because of the dexterity of

a skilled labor force g—ig—‘y The internalization of the second effect is regarded as
L

meaning that the appropriate enhancement of employees’ dexterity is the raison

d’étre of a firm. Elementary economics deploys the linear homogenous production

F oV

function, and so excludes an externality such as a—— from labor to capital, and

thus a firm can ultimately be decomposed into these two production resources. As
Coase (1937) suggests, such a firm without this externality can only be constructed
by assembling production resources. Hence, this cannot explain how an organiza-
tion is differentiated from the market. What it is that differentiates a firm from the
market is therefore quite ambiguous in the Coase—Tobin—Uzawa theory. To advance
discussion of this point, it is necessary to emphasize that the substance of a firm is
determined by the inseparability of labor and capital originating from employee
dexterity; namely, the externality from labor to capital.

Thus, net cash flow per employee, NCF, which in the model presented in this
discussion is always equal to the difference between current consumption c_and the
disutility of labor, can be written as:

_ 1 _L
NCE:E[F(‘P(L,,k,),lT + )=k —o[ L+ 1 |- (gL, |, g =75 (13)

Where: g_denotes the growth rate of the efficiency of labor; and ®@(:) is the educa-
tional cost function of heightening dexterity. This corresponds to the adjustment cost
function (the Penrose function) in the Tobin—Uzawa theory.

Taking the linear homogeneity of F and ¥ into consideration, from the short-run
maximization decision for NCF , the Euler theorem transforms Eq. (11.3) into:

L
Ly

oF o¥

NCF, = [———@(gf )} (11.4)

oY JL

From Eqgs. (11.1) and (11.4), the objective function of a representative firm be-
comes:

- = 9F 9¥ ~plr-1]
U, —n;ilx‘[ [a\y oL ‘D(gz)}lfe dr. (11.5)
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It is well known that under such a linear homogenous environment the only opti-
mum path of {g } involves a growth rate g* that is constant over time (see Math-
ematical Appendix 3 based on Arrow and Kurz (1970)). Thus, Eq. (11.5) can be
rewritten as:

F N 4o
. =[9F oW gl oW oL
= —————D(g) |Le Pl gy =g 1 (116
Y mﬁxjf [a\lf oL (g)} “ oma g (O

By differentiating Eq. (11.6) with respect to g, the optimal skill accumulation rate
g*is:

oF ¥ *
— =0
s+ 0¥ oL (g)= (11.7)
@(g) ; =q. :
P—8

In accordance with that of Uzawa (1969) in the case of real-capital accumulation,
the right-hand side of Eq. (11.7) denotes human capital g, which corresponds to the
shadow price of an employee measured by the efficiency unit, and thus this equation
implicitly defines the q theory of human capital investment. Hence, it is also clear
that the following theorem derived from Egs. (11.5) and (11.7) holds:

Theorem 11.1
The equilibrium lifetime utility of a skilled worker U’ is represented by:

U =qL,. (11.8)

Equation (11.8) shows that the lifetime utility per employee is equal to their
human capital g. In addition, the equilibrium growth rate of employee skills g* is
defined by Eq. (11.7).

11.3 Dexterity as the Engine for the Growth of a Firm

In the previous section it was assumed that a firm can fully internalize the dexter-
ity of employees. However, such a mechanism works only when the employer can
properly evaluate each employee’s performance. This implies that employees are
not anonymous within the firm. This lack of anonymity characterizes the difference
between the internal and external transactions of the firm (market transactions). It
must be noted that transactions under anonymity imply the standarization of trans-
acted goods and services as long as the market works soundly. As such, jobs that
require few skills are transacted by the market.
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When employers do not concern themselves with the dexterity of employees and
deal with them anonymously, as the standard neoclassical-type firm theory postu-
lates, such internalization is not possible. As the production function (Eq. 11.2) re-
veals, such an employer fails to count the externality emerging from the dexterity of

OF ¥ . .. . . . . . .
employees FRTA in this situation. The growth in productivity due to increasing
dexterity is seen as an autonomous progress that is independent of employees’
skills. The first-order conditions for the maximization problem in such firms are:

d _— ad
—FMY(Ly,k ),L)=1, —
( ( 0> )» ) B aL

o F(P(Ly.k ), L) =w, (11.9)

Where: L” is the sum of skilled and unskilled workers; and * means the optimal
value.
From Euler’s theorem and Eq. (11.9):

OF « OF ¥ OF

F(\P(Lo,k*),L*)=ak +8_‘}’8_LL0+8_L

L'>k +wL',  (11.10)

Equation (11.10) implies that an employer who does not evaluate the contribution
of dexterity to the production process recognizes that the production function is di-
minishing returns to scale, and misinterprets the value of the dexterity to be the rent
that is intrinsically attached to the firm itself.? The optimal firm size is determined
by Eq. (11.9). This implies that the growth rate of such a firm becomes zero. This
leads to the following theorem:

Theorem 11.2

If an employer is not concerned with the development of employee dexterity, then
they rationally interpret the production function to be one of diminishing returns to
scale. Hence, there is no opportunity for the growth of such a firm. In this sense,
whether a firm can continue to grow crucially depends on how efficiently dexterity
is internalized. In other words, the correct evaluation of dexterity is the engine for
the growth of a firm.

2 1t is a necessary and sufficient condition for a diminishing return-to-scale production function
G that there is a non-negative and strictly increasing function ® such as: ®(A) = Ay — G(AK,AL),
where: 1 is a non-negative number and y is the output, and function ® represents the seriousness
of diminishing returns to scale. Differentiating both sides of the above equation with respect to 4

and applying Euler’s theorem:
&' =y—rK —wL.

Thus, if the right-hand side of the above equation is positive, such a production function gives
diminishing returns to scale.
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11.4 Concluding Remarks

This chapter has considered the role of employee dexterity in the growth of a firm.
Dexterity is represented by a positive externality from skilled labor force to real
capital within a firm. The results obtained are as follows:

1.

First, when an employer succeeds in internalizing such an externality, the pro-
duction function is perceived as giving constant returns to scale, and thus there is
infinite opportunity for the growth of the firm. In relation to this human-capital
investment, this chapter developed the concept of human capital g, replacing
Tobin’s q (Tobin 1969), which placed too much importance on a kind of vintage
effect concerning real capital (Uzawa 1969);

. Second, the reason why the adjustment cost function (Penrose function) exists

has been clarified. Here, Uzawa’s interpretation is quite ambiguous as it did not
expose the mechanism by which real capital is made productive. The present
discussion suggests that a convex adjustment function properly expresses the
non-negligible informal and/or formal educational costs for nurturing the various
skills of employees;

. Finally, it is proven here that the production function becomes one of decreasing

returns to scale, and overlooks the opportunity of the growth of a firm whenever
an employer fails to internalize dexterity. Such inefficiency comes from the fact
that the employer confuses the surplus derived from dexterity with the goodwill
of the firm. Although it is an intangible asset, dexterity is the embedded engine
for the growth of a firm.

Mathematical Appendix: A Heuristic Explanation of the
Calculus of Variation

1.

The Euler Equation

A typical problem of the calculus of variation is:

T —_—
max{xt} J.O f(xtsxt,t)dta Xo = X, Xp = X.

To solve this problem, consider the following perturbation:
T * L% .
J()= jo f(x, +en,,x, +en,t)dt, no=n;=0.

Where: (x,,x ) indicates the optimal path.
Expanding J(¢) around the optimal path:

| of af .
0

J(8)=J(0)+sf [a—x-n,+£-n,]dt+o(e). (11.11)
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Integrating part of the second term of the right-hand side of (Eq. 11.11) gives:

of dlof]].
5_5[_']} n,di+o0(e). (11.12)

T
J(e)= J(0)+ej0 [ o

Here it must be noted that J(g) < .J(0) holds by definition.
Since | ¢ | is a non-zero arbitrary small number, which can take both a positive
and negative value, and 7, # 0 in general, Eq. (11.12) implies:

al_i[a_f}zo, (11.13)
ox dt|ox

The optimal path must satisfy this partial differential equation. This is the Euler
equation.
2. Calculus of Variation with a Constraint
The dynamic optimization problem with a constraint is considered next. That is:

T
max, ) [ S, 0, subject to 3, < (¥, 7). (11.14)

Now, x, = x, x; =X . In this problem, x, and u, are called state variable and
control variable, respectively. To solve this problem, we must make the following
Euler—Lagrangean, L :

L(xt:uta/ltat) = f(xzautat)+/1t[g(xt:”tat)_xt]' (11.15)

This problem can be decomposed into two parts. First, by the Kuhn—Tucker the-
ory introduced in Chap. 2, the optimal value, ”z* , satisfies:

af Jog
e, =0 1.1
M (11.16)
together with:
Aleu,n-%1=0 (11.17)

is the necessary condition for optimality because £(-) should be maximized on
u, under the constraint in Eq. (11.14) for a given (x,,x;).

The second part comprises the optimality of the path of x, . Since (u:‘,l: ) is de-
termined by Egs. (11.16) and (11.17), the value of the Euler—Lagrangean (Eq. 11.15)
is the same as f(xt*,ut*,t) . Hence the Euler Eq. (11.13) can be applied to the Euler—
Lagrangean (Eq. 11.15). Thus:

/AL Sy, (11.18)
ox, ox,
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It must be noted that instead of jct*, the Lagrangean multiplier, A ,* , plays a key
role in Eq. (11.18). If the redundancy of the constraint is excluded and 4 : #0,itis
convenient to summarize the obtained results by the Hamiltonian, H. That is:

HEf(xtsut’t)—i—lt.g(xtautst)' (11.19)
Then Egs. (11.16), (11.17), and (11.18) are expressed by:

OH  oH IH
Hoo, oy —Eo .
o 0, 7 X, . (11.20)

This is a useful formula. Equation (11.10) is a two-dimensional differential equa-
tion concerning (x,,4,) , and thus contains two indeterminate constants. These con-
stants are determined by an initial and a terminal condition.

3. A Useful Terminal Condition (A Transversality Condition)

In an optimization problem with infinite time horizons, it is generally difficult to
impose a plausible terminal condition. However, there is a useful terminal condi-
tion:

Theorem 11.3
Suppose a Hamiltonian satisfies:

H(x,u,,A,,0) < H(x, u, A, D+ =% =], (11.21)
X

Where: a—H is evaluated along the optimal path. Then:
X

limA x =0 (11.22)
t—o0

becomes a sufficient condition for the optimality of Eq. (11.14).

Proof
Substituting Eqs. (11.20) into (11.21) gives:

H(x,u Ap ) S HGx ul AL ) =47 [x, —x,]
By the definition of the Hamiltonian:
S 0 S O u ) =4, [x, = x1=4, [%, — %] (11.23)

Integrating both sides of Eq. (11.23):

T T * * * *
jo F G, 0)dt sjo FO 8 dt=20 [xp —xp ] (11.24)
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Taking the limit 7 — oo, it is easy to verify that if Eq. (11.22) holds:

oo +oo * %
[ reounde <[ T G ug e

4. The Economic Meaning of the Lagrangean Multiplier
The Lagrangean multiplier 4 t* has an important economic meaning. To clarify this

td
property, multiply exp[Joa—gdS:| on both sides of Eq. (11.18) and rearrange the
terms. Then: x

[A’ +axl’]eXp[J0 x ds}__ax'expﬂoa ds (11:25)
Integrating Eq. (11.25):
tdg .
/1 —hm/l exp|: axd] jo » p[JO axd :|dt (11.26)

. .. g )
If a transversality condition admits limA, exp ft—gds =0, Eq. (11.26) be-
comes: o 0dx

% °°a ta ]
A :JO a—£~exp|:‘[0£ds‘ dt (11.27)
In general:
* ma T a ]
) a_i.exp[jr a—idsddr (11.28)

holds. Thus, l: is the discounted value of increment of the gain obtained from a
unit increase of the initial state variable. In other words, this is the imputed price of
the state variable. If f(x,,u,,t) = h(x,,u,)e”", Eq. (11.18) can be transformed into:

/1,* = e‘Pthmg—i-exp[—J:[ —g—i]ds]dt (11.29)

and thus the economic meaning of Eq. (11.28) becomes clearer.

5. Uzawa’s (1969) Investment Function
Uzawa (1969) considers the following maximization problem:

MaXie, ) fo [r—¢(g,)1K,e*"dt, subject to

K =gk, (11.30)
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Where: ¢(g)K is the investment adjustment cost function (the Penrose func-
tion). The corresponding Hamiltonian is:

H=[r-p(g)Ke" +1,gK, (11.31)

Uzawa assumed that an optimal path is steady growth, and hence g* is constant
over time. Such an assumption satisfies the Arrow—Kurz sufficient condition, which
is exhibited in Mathematical Appendix 3. Assume that the growth rate is constant.
Then, the value of Eq. (11.30), which represents the current market value of a firm,
becomes:

—r_go(g* )Ko, (11.32)
pP-8
where g* satisfies:
0’ (g ) =A " =const. =1} =—ph] (11.33)

From Egs. (11.31) and (11.33):
r_go(g*)e—pt
P—8

A =—r—p(g)le? +1,¢8 =4, = (11.34)

o(g) =il =TP& ) (11.35)
p-g

A:ep’ is Tobin’s marginal ¢, which means the imputed price of capital as was
shown in the previous appendix.

To this must be added a convenient property for empirical analyses of the capital
investment function. That is, Tobin’s average g (the ratio of the market value of a
firm to its replacement cost), which is an observable variable, is equal to the margin-
al ¢, which uniquely determines the capital investment ratio, but is unobservable.
This is clear from Eqgs. (11.32) and (11.35). Let the Hamiltonian expand to a Taylor
series around the optimal plan:

***)aH

H (K, g A7 1)< H (K, gl Al t)= H(K] g] At +K‘K' e [ -k (136)

*

*
& =8

Thus, condition (11.21) is satisfied. From Eq. (11.34), the corresponding trans-
versality condition is:

lim;{;Kt* = lim e~ *" .L(g*)[(t = lim L(g*)](oe—[ﬂ—g*]l =0 (11.37)
f—>o0 f—>o0 p — g [—>o00 p — g
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Economically, this condition implies that the far future market value of a firm
converges to zero because individuals discount future consumption at the rate p .
It is evident that this condition is satisfied as long as the analysis retains economic
meaning.
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Chapter 12

Monetary Economic Growth Theory Under
Perfect Competition: Can Monetary Expansion
Really Enhance Economic Growth?

12.1 Introduction

How the market structure of goods markets affects economic growth in a monetary
economy is almost unknown. Although Dixit and Pindyck (1994) built models of
investment function under uncertainty and pointed out that this function depends on
the level of effective demand, it was not their concern to analyze how such invest-
ment relates to economic growth as a whole. As noted in Chap. 13, Otaki (2013)
developed a general equilibrium growth model under monopolistic competition, and
also found that there exists no endogenous economic force for sustainable growth in
a monetary economy without a government’s incessant stimulating policies.

On the other hand, in his seminal work, Uzawa (1969) analyzed the properties
of the investment function under perfect competition in the context of a general
equilibrium model. Although this theory entirely excludes the existence of money,
he found that the optimal investment ratio to capital is free of the level of effec-
tive demand. The equilibrium growth ratio is dependent on the profit rate, which is
endogenously determined only by relative prices. Such a prominent property of the
investment function implies that unlike the monopolistic competition case analyzed
in Chap. 13, capital investment enables an economy to sustain its growth. This is be-
cause employers can invest without referring to the condition of effective demand,’
and these resources are rewarded by whole-earned quasi-rents within the firm. To
summarize, the driving force of growth in a barter economy is perfect competition.

The main theoretical issue addressed in this chapter is, based on Otaki and Tamura
(2013), to check the validity of Uzawa’s (1969) assertions that capital investment
calls forth future investment expansion under perfect competition, and that economic

't is quite ambiguous why more capital enhances more investment in physical capital q theory.
This theory attributes such a property to the existence of managerial resources. However, it seems
difficult to reveal the substance of managerial resources, as discussed in the previous chapter. The
previous chapter, instead, introduced the concept of dexterity in labor forces, which provides physi-
cal capital with positive externalities such as process innovations. A firm is regarded as an inge-
nious device for the internalization of such externalities, and thus, since there is no limit to sale un-
der perfect competition, a firm attains sustainable growth along with the accumulation of dexterity.
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growth is sustainable even in a monetary economy. The result is as follows: since the
effective demand principle works because of the indeterminacy of the equilibrium
price sequence (see Chap. 2), an economy is not necessarily able to attain a level of
Net Domestic Product (NDP) that guarantees full resource utilization even though
goods markets are competitive. However, since human capital investment becomes
an autonomously expanding expenditure independent of effective demand, its sus-
pending power on economic growth becomes fortified compared with that seen in
the case of monopolistic competition (Otaki 2013). This is refined in Chap. 13. Con-
sequently, government deficits, which are necessary for achieving a high employ-
ment level, grow only at a constant rate (i.e. at the real NDP growth rate).

In addition, as the growth model developed in this book includes the monetary
factor, it is possible to analyze how money affects economic growth through the
inflation rate. Here, asset crowding out is a key concept. As long as real NDP per
capita is unchanged by economic growth in the stationary state, an increase in the
real cash balance per capita implies that the capital investment is curtailed because
of the limitations on the aggregate supply of funds.? This phenomenon is defined
as asset crowding out. This induces a lower inflation rate (a higher rate of return
for money) because inflation must be tranquilized to equilibrate the money market.
Thus, when capital investment is an increasing function of the inflation rate, a mon-
etary expansion conversely hinders economic growth. Although this might seem a
rather pathological phenomenon for pedagogical economists, it has an important
implication in the following sense. That is, the theory put forward in this book can
explain the coexistence of exorbitant expansionary monetary policies, prominent
disinflation, and stagnant economic growth in the context of this phenomenon. This
is a situation that advanced countries are currently experiencing.

The remainder of this chapter is organized as follows. In Sect. 12.2, a two-period
overlapping generations monetary growth model with impure altruism is constructed
and analyzed. This is a concept developed mainly by Acemoglu (2009). In Sect. 12.3,
the relationship between the competitiveness of markets and fiscal sustainability is
discussed. In addition, fiscal and monetary policy relationships to inflation and eco-
nomic growth are explored. Section 12.4 contains brief concluding remarks.

12.2 The Model

12.2.1 Structure of the Model

There are three strata in this economy: employers, and skilled and unskilled
employees. Skilled and unskilled employees are distinguishable by whether they
can contribute to progress the dexterity defined in Chap. 11. For simplicity, it is

2 The growth rate of money and real cash balance per capita must be rigorously distinguished. The
fiscal sustainability discussed above relates to the growth rate, and what causes asset crowding out
is an increase in the real cash balance per capita.
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assumed that there are an infinite number of unskilled workers. Each employee
provides discretionary unit labor when young. This disutility is denoted as « . The
lifetime utility that comes from the consumption stream (¢;;,C5,41) is a homothetic
function (note that such a function is common with employers). Thus, the lifetime
utility U is defined as:

U=u(c,,cy.)—90,a, (12.1)

Where: ¢, is a definition function, the value of which takes unity when employed
and zero when unemployed.

On the other hand, each employer hires employees to produce goods and gain
profits when they are young. Assume that the same production function as formu-
lated in Chap. 11, and:

yo=F(P(Lh) i+ 1 )= F(W(25, k). 1), (12.2)

Where: Lf is the number of employed skilled labor force; ij is that of employed
unskilled labor force; L, is, by definition, the total number of employed workers;
and k, denotes the physical capital, which is assumed to be perishable.

Although this assumption seems to be rather extreme, it implies that human capi-
tal has more endurance than physical capital because the dexterity is transmitted to
descendants by education and training. In addition, an employer makes investments
for the next generation, because it is assumed that every employer exercises impure
altruism. Employers are not only concerned with their own lifetime utility but also
with the utility of descendants. The inheritance is the seed of the dexterity of future
skilled employees via investments on education (assume that it takes a consider-
able length of time for such education to be efficacious). These investments enable
young employers in the next period to earn more profit by furnishing skilled em-
ployees’ dexterity. There is no disutility of labor in this stratum.

In turn, the government newly issues fiat money to finance its fiscal expenditures
and this, for simplicity, bears no additional utility for the private sector. The budget
constraint of the government becomes:

M, M, G, my_y

M_M_lsz = = S g=m— (12.3)
t t o rly  pl plL t [1+p][1+6]
Where:
M G L
m=—-- g=—L p= Pl 1 g=—t 1 p, is the current price of

Ly Ly Py L,
the goods produced in the economy; g, is the real government expenditure per an

efficient unit labor force; L, is the total labor force measured by the efficiency unit;
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p is the inflation rate; and 6 denotes the degree of progress in dexterity nurtured by
the employer’s investment.’

12.2.2 Agent Maximization Problems

Employers
An employer is assumed to be impurely altruistic. From Eq. (12.1), their utility can
be described as:

m
u(n, _¢(9)Lf—l_m7g+nt+l)7 (124)

7=y —k - [+ 1] (12.5)

Where: p denotes the average adjustment cost for educating and nurturing the
dexterity, defined as: dD(L,S ,L,S_l) Eq)(O)L,S_l, ¢’>0,¢” >0, and where @ is the
total adjustment cost, while 7z, is profits in terms of the current good.

Furthermore, since unemployment prevails in the economy, the equilibrium real
wage stays at the real reservation wage, for simplicity th.

The first argument in Eq. (12.4) denotes the current consumption of a young
employer. This actor can consume goods that amount to profits that deduct the sum of
costs for educational investment ¢(6)L,_; and the real monetary saving preparing for
retirement m, . The second argument in Eq. (12.4) is therefore effective future consump-
tion. Since an employer is assumed to be an impure altruist, they feel felicity from a

m,
I+p
sents employers’ own consumption during old age, financed by money carried over.

The maximization problem comprises two steps. As the first step, an employer

descendant’s consumption. This effect appears in 7, ;. The other term,

, Tepre-

maximizes profits with respect to (kt, Lﬁj) Lifetime utility is optimized on (m,0)
as the second step. The solution of the first step is as follows. By maximizing

(Eq. 12.5) with respect to (k, , ij) and applying Euler’s theorem:

a =§_i.9a_‘;’. s (12.6)
iF(W(k—i, L )1) =1, 2.7
ak Lt Lt

3 0 is the growth rate of total employed individuals in the efficiency unit. However, this rate

S
becomes the same rate as the progress in dexterity, ij , since the analysis is confined to the

. . L
steady state where relative prices are kept constant. !
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* .8 N . 7S
Flwl Ao Lo | |o 9 plgl K Loy feen Lo (128)
L' L)) oL, /L L' L ) =t

Equation (12.7) implies that marginal productivity of physical capital is equal to
its real price. Similarly, Eq. (12.8) means that marginal productivity of unskilled
workers is equal to the equilibrium real wage. Here, from Eq. (12.7) the value of

PR

KoY. e . kLY,
|- 2L s the same at any equilibrium point, so are F| ¥ L_ ,1[and

i ¢ 1 1

B_FB_‘I‘ On differentiating Eq. (12.8):

0¥ dL

%

4
o _y. (12.9)
dw!

Equation (12.9) implies that an employer must raise the marginal product of labor
when the real reservation wage becomes dear. The unskilled worker’s marginal
product of labor decreases with employment level as illustrated by Fig. 12.1.
Accordingly, more unskilled workers are employed when the real reservation wage
decreases.

Next, the argument moves to the second step of maximization. By differentiating
Eq. (12.4) with respect to m and 9

Qu _ 1 du (12.10)
de;  l+p dc,
du « Ou dm Jdu [JF J¥
U gty Ou Om _ ou | OF 0¥ (12.11)
ac 76 dc, oL, dc, |:8‘I’ E)L]

Equation (12.10) shows that the marginal substitution rate of current good to
future good is equal to its relative price (i.e. the marginal hoarding cost of money).
Equation (12.11) means that the marginal investment cost in terms of utility should
be equal to its marginal benefit. Combining these equations:

oF 9¥

) oF o¥]| ow oL
0" y=n N Dkl _OL 12.12
$ ") =Dep| S0 |- 2%, (1212

I+p

N
4 Note that the derivative with respect to Ly of the right-hand side in Equation (12.8) is:
t

._+_.
w2 oL oY 912

_W%-F +— <0 . Thus, the marginal product of unskilled employ-

ees is diminishing.

IF I |:82F N oF BZT]_LtS_l
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F— _or L,
L L
0—1+ t
(0] Ly

Fig. 12.1 The margina product of unskilled employee

Equation (12.12) is the investment function in this model. The right-hand side ex-
presses the human capital marginal ¢, which was developed in the previous chapter
and is the marginal revenue from nurturing the dexterity discounted by the rate of

return for money 1— In addition, since it is assumed that the utility function, u, is
+p

a homothetic utility function, the saving function, S ER becomes:

JoF o¥ | (12.13)

=)oy ¥ oL Lot

Furthermore, we assume that s’(p) < 0.
Employees Since the lifetime utility function of consumption is homothetic, the

aggregate savings of employees S is

®=s(pywiL, =s(p)g—iLt_ (12.14)

In addition, by using the indirect lifetime utility, /U, (see the Mathematical
Appendix in Chap. 2), the real reservation wage becomes:
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wk WR ]
= PR = fl@)yA(,p).  (12.15
t A(pt’ptﬂ) A(Lp) fla) = w, f(a)A( D) ( )

Combining Eq. (12.15) with Eq. (12.8), the following fundamental equation con-
cerning the dynamic motion of the equilibrium price sequence is obtained:

P A ) N R ) (2 |"f:’€f~—Lf—l = f@)yAl,p")
L' ) ) oLk, /L) L’ L ) )=l ’

(12.16)

Equation (12.16) is a variant of the fundamental equation derived in Chap. 2, and
corresponds to the aggregate supply curve, which connects real NDP per capita,
j;tN , with the equilibrium inflation rate, p*. Since the acceleration of inflation raises
the real reservation wage, th, an employer is forced into more efficient production,

s
which means heightening the skill ratio, L_t, by firing unskilled employees. Since

T

N
Lt—l

¥(-) takes some constant value and is an increasing function of the inflation

*

rate, p, from Eq. (12.16), k_t* becomes a decreasing function of p. Hence, the real

t

NDP per capita, j;,N , is:

~N yt*_kt k:* Lf—l kt*
=s————=F|Y—,— |.1|-=() = y(p), (12.17)
I L { [L L L V=)

1 t t

and an increasing function of the inflation rate as illustrated by Fig. 12.2. This is the
aggregate supply function.

12.3 Market Equilibrium: The Relationship Between
Market Competitiveness and the Autonomy
of Capital Investment

12.3.1 The Equilibrium of the Economy

There are three markets in the model: the unskilled labor market, the goods market
and money market. Using Walras’ law, the equilibrium conditions for the unskilled
labor market and the goods market can be concentrated. By adding (Eq. 12.13) and
(Eq. 12.14), and applying Euler’s theorem, the saving function per capita of the
economy as a whole S, is:
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19) y(p)
Fig. 12.2 The aggregate supply curve
-k
Stzs(p)|:er* "|Es(p)~tN, (12.18)

t

Next is the investment function, and to avoid unessential non-linearity in the
investment function, it is assumed that the average adjustment cost function ¢ is an
exponential function. That is:

50)= . (12.19)

Equation (12.19) is illustrated by Fig. 12.3. The figure implies that not only the mar-
ginal adjustment cost increases with the growth rate, but also the adjustment cost
itself is always positive even though the growth rate 6 is negative. This property
corresponds to the fact that costs are always incurred no matter how low the edu-
cational level. Then, from the optimality condition for the educational investment
Eqg. (12.12), the investment function /, is derived as:

I, 1+p .[E)F B‘I’].Lt_l

worl (12.20)

t

t
L B

L=
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Fig. 12.3 The average adjustment cost function

Applying Euler’s theorem to Eq. (12.20) and taking the definition of j;tN into con-
sideration:

(p) =”7p-[ffv<p)—w’*(p>]. (12.21)

Equation (12.21) has a clear economic implication for how inflation affects
educational investment. The first effect is the reduction in opportunity cost for the
investment. As inflation progresses, the rate of return for money decreases, which
then stimulates educational investment. The second effect also operates in the
same direction. Inflation raises the real reservation wage w’. Since workers are
assumed to be able to save their wage income only through money, the acceleration
of inflation disrupts their wellbeing. Thus, they demand higher real wages, w" (p).
However, inflation simultaneously increases real NDP per capita, 7" (p), which
is equal to sales per employee, and the latter effect dominates the former. Conse-
quently, profits are heightened.’ This stimulates investment.

To summarize, inflation stimulates education investment. This is partly because
inflation lowers the opportunity cost for such investment, and partly because in-
flation heightens the profit rate. Furthermore, it is assumed here that unlike for
the analysis in the next chapter, the growth rate of fiscal deficits per unit of labor
measured in efficiency units is set at zero and m = m, = m,_, holds. The government
budget constraint (Eq. 12.3) is then transformed into:

5 Note that an increase in the real reservation wage is dominated by )7N (p) This assertion derives

N
from the fact that Z=L is an increasing function of p.
L
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1
=I1- 12.22
g=[1 [1+p][1+0]]m. ( )

Equations (12.18), (12.21), and (12.22) lead to the following equilibrium condition
for the good market normalized by the existing labor force in terms of efficiency
unit, Lj:

s)P" =ip)+ g+ =s(0)i" =i(p)+m,  (12.23)

S S
[1+p]1+6]

Where: the third term of the right-hand side of the above equation in (12.23) is the
expenditure of the older generation per efficiency unit of the labor force.

As far as the real cash balance per capita, m, is exogenously given, if the equi-
librium inflation rate, p*, is fixed, the equilibrium NDP per capita is determined
so that the economy achieves equilibrium in the goods market.® Equation (12.23)
thus corresponds to the aggregate demand curve. In conjunction with Eq. (12.23),
Egs. (12.17) and (12.12) determine the equilibrium inflation rate, p* , the equilib-
rium employment level, L;, and the equilibrium growth rate, @" for a given L, .

12.3.2 Market Competitiveness and Fiscal Sustainability

Since it is apparent that the monetary growth rate under stationary equilibrium is
equal to that of nominal NDP, [1+ p*][l +6"], the following theorem is obtained:

Theorem 12.1 The growth of the monetary economy under perfect competition is
sustainable in the sense that the ratio of public debts to nominal NDP (the ratio of
the money stock to nominal NDP) is kept constant over time.

The above theorem contrasts with the properties of the monetary growth model ex-
tended in the next chapter, in which the public debts-nominal NDP ratio is possibly crit-
ical for achieving economic growth. The decisive economic reason whether such a ratio
is critical depends on whether employers are subject to an effective demand constraint.

When the adjustment cost function is a linear homogenous function (L,S_I,L, ),
investment enables every employer to expand production steadily without facing
demand constraints if markets are perfectly competitive. This is because an expan-
sion in aggregate investment calls forth further expansion autonomously because
adjustment costs and earned quasi-rent increase proportionately to accumulated
human capital in equilibrium. It immediately implies that the aggregate human
capital investment embodies an endogenous force of economic growth as an inces-
sant effective demand stimulus.

¢ As discussed in Chap. 2, confidence in money is assumed. However, instead of using the preced-
ing cases, without loss of generality, assume that individuals rationally believe that the current

purchasing power of money, L is unaffected by the change of current nominal money supply M,.
Pr
In this situation the government can control the real cash balance.
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By contrast, consider the case that the educational investment is constrained by
effective demand. In such a case, even if human capital is temporally accumulated,
the actual investment expenditure never increases autonomously, and is thwarted
sooner or later. Thus, investment ceases to be the driving force of economic growth
in the sense that the autonomous increase in investment creates further effective
demand. In other words, human capital investment does not have enough power to
create new additional demand per se. Although investment enables every employer
to reduce production costs, such benefits diminish and approach zero because pro-
duction opportunities are limited by the level of effective demand. Since there is
always a positive marginal adjustment cost for an investment, cost-reducing in-
vestments cease in the long run. Thus, other exogenous expansionary shocks, such
as an acceleration in fiscal expenditure, are indispensable for sustaining economic
growth. Accordingly, fiscal deficits and the public debts-nominal NDP ratio become
critical, as will be proved in the next chapter.

To summarize, when goods are standardized, markets are competitive, and pro-
duction and investment adjustment cost functions are linear homogeneous, the
constraint of aggregate demand, to which capital investment is subject, becomes
ineffective. Thus, human capital investment is empowered enough to create new
demand by itself and will heighten fiscal sustainability.

12.3.3 Fiscal and Monetary Policy, Inflation, and the Economic
Growth Rate

In this section, how fiscal and monetary policy affects the equilibrium economic
growth rate via a change in the inflation rate is considered. There are two opposite
cases where such macroeconomic policy affects economic growth. One is that an
expansionary fiscal and/or monetary policy is harmful to growth. The other case is
that such policies have an enhancing effect, which will be analyzed in Chap. 13.
This chapter deals with the harmful case.

From the stability condition of the goods market (see Fig. 12.4), it is presumed
that:

s’y —1'(p7)<0 (12.24)

This implies that an increase in the real cash balance raises the opportunity cost for
educational investment as long as money is in confidence. It must be noted that a
kind of asset crowding out occurs through an expansion of fiscal expenditure. Asset
crowding out is defined as:

Definition 12.1
Asset crowding out occurs whenever an increase in the supply of an asset raises its
own rate of return, and curtails the demand for other assets.

Following Eq. (12.24), the harmful case is illustrated by Fig. 12.5. Curve AS
is the aggregate supply curve, which is expressed by Eq. (12.17). Curve 4D is the
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m

Fig. 12.4 The equilibrium of the good market

aggregate demand curve, which corresponds to Eq. (12.23). A stability condition
for the economy as a whole requires that Curve AC should be steeper than Curve
AD, as indicated by arrows in Fig. 12.5. Now, assume that the real cash balance is
increased by an expansionary policy. Then, Curve AD shifts to the right, and the
equilibrium point of the economy moves from Point £ to E;. Thus, an expansionary
policy causes disinflation and lowers real NDP per capita.

It should also be noted here that disinflation retards economic growth because
it heightens the opportunity cost for investment. That is, economic growth is con-
versely hindered by asset crowding out. Now, this result seems rather strange be-
cause the inflation rate becomes lower despite monetary expansion. However, such
a property of the model gives insights useful for understanding the current situa-
tion in most advanced economies. While the governments of such economies adopt
prominent monetary expansion, disinflation advances and economic growth are
retarded. The critical causes of this pathology are the deep confidence in money,
which brings about asset crowding out in the sense of Definition 12.1, and the adja-
cent disinflation, when the condition in Eq. (12.23) is upheld.

To summarize:

Theorem 12.2

If Eq. (12.23) and the economy is stable even under stationary expectations
concerning (p,,y,), monetary expansion is always harmful for economic growth
because disinflation advances, and the opportunity cost for educational investment
becomes more expensive.
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Fig. 12.5 Market equilibrium

Meanwhile, it must be noted that monetary expansion increases the employment
of unskilled workers in the short run. However, such an expansion ultimately hin-
ders the economy from providing more abundant employment opportunities later
because it retards economic growth. In the long run, however, this situation indi-
rectly enriches unskilled worker productivity via the accumulation of skilled worker
dexterity.

12.3.4 Economic Welfare and the Fairness of Income
Distribution

This section considers the welfare of the economy. Since the equilibrium real wage
stays at the real reservation wage, there emerges no surplus on the side of employ-
ees. Hence, the analysis can be concentrated with the surplus of an employer. Since
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the lifetime utility of an employer is denoted by Egs. (12.4) and (12.5), by deploy-
ing the envelope theorem:

(12.25)

av’ _a_u.[a_Fa_‘P}O
dL,_, dc |o¥ oL

Because the efficiency level of skilled workers, L,_;, grows at the rate 6" in equilib-
rium, economic growth enriches the employer stratum, and their economic welfare
improves along with economic growth. Thus:

Theorem 12.3

If the government wisely manages fiscal and monetary policy in accordance with
existing economic structures and heightens the growth rate, economic welfare im-
proves dynamically.

Nevertheless, it must be noted that income disparity is problematic under the ex-
isting system. Employees, who are a large part of society, cannot share the fruits of
economic growth even if they develop additional skills. As noted in Chap. 3 and 11,
a profits-investment sharing system is necessary for achieving fairer income distri-
bution while retaining the same efficiency. That is, skilled employees receive some

part of the profits originating from nurtured skills, 8_F8_‘I’, in return for a part of the

d¥ dL
educational investment cost, ¢*’, which is newly incurred by them. Mathematically,
it is desirable in achieving a more equitable income distribution to construct a prof-
it-sharing game based on an asymmetric Nash bargaining game at which the threat
point is (0, w®). This is a simple application of the problem dealt with in Chap. 3.

12.4 Concluding Remarks

This chapter analyzed how market competitiveness relates to the sustainability of
economic growth, and how fiscal and monetary policy affects economic growth.
The results were as follows:

1. First, because there is no demand constraint whenever a market is competitive,
and the adjustment cost is incurred proportionately to the existing capital, human
capital investment creates additional effective demand in the future by itself.
Such a fact implies that an economy steadily grows without unsustainable help
from its government;

2. In turn, as will be shown in Chap. 13, if goods are differentiated and monopo-
listic competition prevails in goods markets, every employer faces an effective
demand constraint. This implies that employers perceive the limit of their sales,
and the incentive of the investment changes from capacity expanding to cost
reducing under a given production level. Since there is a limit to cost reduction
investment owing to the existence of non-negligible adjustment costs, human
capital investment ceases to expand autonomously, and the economy falls into
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zero growth in the long run whenever every employer faces a demand constraint.
In this sense, market competitiveness plays a key role in maintaining a stable
fiscal balance with moderate economic growth;

3. Inflation stimulates economic growth via two paths. One is that the opportu-
nity cost for the educational investment is lowered by accelerating inflation, and
hence enhances economic growth. The other is that the real profit rate is height-
ened by accelerating inflation because an increase in efficiency of production is
necessitated by a more costly real wage. This owes its substance to the fact that
employees confer not only the current but also future consumption when they
decide whether to work. The cost of the real wage of unskilled workers makes
the dexterity of skilled employees a more precious asset. As such, this effect also
enhances educational investment. Thus, inflation advances economic growth;

4. However, it must be noted that inflation is not necessarily brought about by mon-
etary expansion as the current worldwide experience suggests. That is, disinfla-
tion is prominent even under some radical stimulating monetary policies. When
the real cash balance increases in line with keeping income per capita constant,
the inflation rate, which is the inverse of the rate of return for money, decreases
to equilibrate the goods market (equivalent to the internal loan market). This
means that an expansionary monetary policy conversely lowers the inflation rate
and curtails economic growth;

5. The combination of extremely expansionary monetary policies, advances in dis-
inflation, and a slowdown of economic growth is one of the prominent features
of advanced economies. It is a blind faith in the quantity theory of money that
a monetary expansion always accelerates the inflation rate. The model derived
in this chapter succeeds in capturing such pathology, although it is beyond the
scope of the model whether an economy’s fiscal sustainability is preserved under
aradical and reckless fiscal-monetary policy. This problem will also be analyzed
in the next chapter.
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Chapter 13

A Keynesian Monetary Growth Model Under
Monopolistic Competition: Is Economic Growth
Sustainable Without Government Help?

13.1 Introduction

Almost every developed economy experiences fiscal deficits and/or the accumula-
tion of public debt. What do such apparently serious economic difficulties stem
from? This chapter approaches this political-economic issue by applying a new type
of Keynesian economic-growth model under monopolistic competition. This model
is completely consistent with standard neoclassical microeconomic postulates, and
presumes the common production function, which puts much importance on human
capital development. The crucial factor is the potential excess production capac-
ity that is delivered by dexterity enhancement, and/or cost-reduction investment.
Whenever each employer faces a downward-sloping demand curve, the location of
which is determined by effective demand in monopolistic competition, this implies
that the business opportunity is ultimately limited by the effective demand economy
as a whole.

Thus, it is urgently necessary for each employer to improve the dexterity of their
skilled employees and aim at effective wage-cost reduction. Although such an eco-
nomic motive ceaselessly works, it depends on the level of effective demand. It is
certain that human capital investment can conversely stimulate effective demand as
a whole. However, such empowerment gradually falls in line with the adjustment
process of cost reduction. This is because opportunities for cost reduction through
nurturing dexterity are limited by the level of effective demand itself.

Accordingly, unlike the perfect competition case analyzed in Chap. 12, human
capital investment abdicates the role of the driving force of economic growth. That
is, a monetary economy under monopolistic competition is unable to grow using its
own inherent labor force. For the expansion of the effective demand that matches
the aggregate production potential, the enlargement of fiscal expenditure with a
non-negligible budget deficit is unavoidable. That is, governments are forced to be
more active to secure stable jobs evenly for employees who are threatened by mass
unemployment under the intrinsically stagnant capital investment. In summary,
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economic growth in a monetary market economy under monopolistic competition
is unsustainable per se, and comes to rely heavily on governmental economic activi-
ties.

It is also noteworthy that Buchanan and Wagner (1977), even if in a rather su-
perficial and journalistic way, suggested that Keynes and his successors, including
voters, underestimated the true social cost of fiscal expenditure, and that this factor
exacerbated budget deficits. However, according to the model put forward in this
chapter, the enlargement of government is inevitable given the genetic properties of
the monetary market economy under monopolistic competition, and is not subject
to irrational recognition and/or acquisitive political rent seeking.

In standard neoclassical economic-growth theory, however (Solow 1956; Swan
1956; Romer 1986), such a tragedy never occurs. This is because the concept of
effective demand is not included in these theories. Incomes are determined by the
amount of existing production resources, and all savings are automatically ab-
sorbed by capital investment, independently of income level. However, as shown in
Chap. 2, which is mainly based on Otaki (2007, 2009), these optimistic properties
of the model are not preserved in the monetary economy where money possess-
es an intrinsic value. The reason why money circulates beyond generations is the
confidence in its intrinsic value held by these generations. That is, the function of
the monetary economy decisively depends on the belief that the future purchasing
power of money will remain stable. Since the future price level (the inverse of the
purchasing power of money) affects the current price via current wage-price setting,
confidence in the intrinsic value of money quite naturally leads to endogenous cur-
rent price inflexibility.

Given this situation, it is rather a rare case when full-employment equilibrium
is attained within a monetary economy. Unless ample money is provided via fiscal
and/or monetary policy, the principle of effective demand works and incomes and
savings are subject to the volume of capital investment. To summarize, the growth
theory outlined here deals with the economic phenomena in a monetary economy,
but the scope of the neoclassical growth theory is limited to a barter economy.

The previous chapter also analyzed a Keynesian economic-growth model. How-
ever, that model assumed perfect competition, unlike the model developed in this
chapter. Since there is no demand constraint in that case, an economy achieves
steady growth and high employment without accelerating government help per
capita. Thus product differentiation, which is bound up with economic develop-
ment, becomes a critical factor that determines the fiscal and/or, more broadly, the
macroeconomic sustainability of an economy.

The remainder of this chapter is in three sections. In Sect. 13.2, using a standard
overlapping generations (OLG) model in production economy, a Keynesian growth
model with money and tangible/intangible assets improving labor productivity is
constructed. Section 13.3 deals with some comparative statics and induces some
important policy implications of this model, and Sect. 13.4 provides brief conclud-
ing remarks.



13.2  The Model 161

13.2 The Model

13.2.1 Structure of the Model

The deployed model basically depends on Otaki (2013). Consider a two-period
OLG model with an infinite time horizon. In this economy there are three social
strata: employers, skilled and unskilled employees. Each employer is dynastic and
specializes in producing a differentiated good z. Employers maximize their own
lifetime utility compared with the benefits for descendants that are delivered by
the accumulation of tangible/intangible assets derived from the dexterity of their
skilled employees. Their income is the profits of their firm when they are young.
This assumption is based on impure altruism (Acemoglu 2009). For a discussion
on the neoclassical model based on impure altruism see, for example, Andreoni
(1989), Banerjee and Newman (1991, 1993), Galor and Zeira (1993), and Aghion
and Bolton (1997). However, the policy implications of their research are entirely
different to those derived from the model presented here.

For the model presented here, the number of skilled employees is considered to
be limited, and that of unskilled employees unlimited. For simplicity, it is assumed
that conversion between skilled and unskilled employees is not feasible. Both types
of employee also maximize lifetime utility. They can provide unit labor only when
they are young and preparing for retirement by hoarding money. It is assumed then
that the disutility of labor is 8. There are three kinds of market in this economy:
the goods market, the labor market, and the money market. Based on Walras’ law,
the equilibrium condition for the money market can be skipped. In addition, as-
sume that real government expenditure is not sufficient, and imperfect employment
equilibrium prevails. Then, the labor market is in equilibrium when the equilibrium
nominal wage is equalized to the nominal reservation wage, as outlined below.

Goods are differentiated within the interval Z =[0,1]. The lifetime utility func-
tion from consumption is identical between strata and is defined as:

1
_ _ 1 17,7—1 1_;771
U, =uleys 1)y € = [J.O [ci(2)] dz] , N>l (13.1)

Where: ¢, is the aggregate consumption level of an individual who belongs to the
i-th generation during period ¢; and u(*) is a linear homogenous and concave utility
function of lifetime consumption.

The demand function D, (z) for good z € Z then becomes:

- v
D,(2)= [”p—()} N (132)

Where: ;(2) denotes the price of good z during period ¢, p , is the price index de-
rived from instantaneous utility maximization, and jsz is the real effective demand
deflated by p,, which is equal to real Net Domestic Product (NDP).
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Furthermore, since the lifetime utility function is homothetic, the aggregate sav-
ing function, S, becomes:

S :S(p))th' (13.3)

Where: p is the inflation rate.
All of the above concern common properties across strata. Next, the peculiar
decision process of each stratum is revealed.

13.2.2 Employees

An employee faces the decision problem whether they participate or not. As dis-
cussed above, in any imperfect employment equilibrium, the real reservation wage
is equalized to the disutility of labor, and thus any employee is indifferent to whether
to work. The indirect lifetime utility, /U,, derived from consumption is expressed by:

,

_ , (13.4)
A(p;> Pry1)

1U

t

Where: A is a linear homogenous function, which corresponds to a lifetime price
index.

Using Eq. (13.4), we can show that the nominal reservation wage, Wf, satisfies
the following equation':

VVtR

e . N VVtR:A t>Prs1)P- (13.3)
Ao 7 (Poo£r1)P

13.2.3 Employers

Assume that the gain obtained from the development of skilled employees’ dexter-
ity is equivalent to the same amount of future consumption, although the former is
attributed to the next generation. In addition, assume savings per employer are so
abundant that there is no necessity for external borrowing. Since the short-run profit
maximization problem does not affect descendant utility as shown in Chap. 12, the
discussion begins with this problem.

Short-Run Profit Maximization Assume the same type production function as that
deployed in Chaps. 11 and 12. That is:

¥ =F(‘P(k,,Lf_1),L,), (13.6)

! For simplicity, it is assumed that the disutility of labor increases proportionately to the level of
dexterity that an employee possesses.
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Where: (k,, Lf,l ,L,) is deployed physical capital, which entirely depletes during one
period, number of skilled employees, and total employment during period ¢, respec-
tively; and F' and W are linear homogenous functions.

Real NDP, )7,N , can be written as:

k L
N = F| |-, "1),1 L —k (13.7)
[ [Lt Lr t t
Since F and ¥ are linear homogenous functions, cost minimization behavior
implies:
k L
IF Wyl Lo | ]y, (13.8)
oV ok L L
OF oY k,  OF o¥ L}
A F- L4 — -1 R
[ [a\P ok L, o¥oL L H K (13.9)

Where: 4 is the Lagrangean multiplier.
k L
It should be noted that Eq. (13.8) implies that ‘I’(L—t, i1 ] takes the same value
t t
when evaluated in any optimal plan. Accordingly, it is also possible to regard:

OF OF a‘{l 8_F8_ as having the same constant value in any optimal plan.

9P oW ok U oW oL e
Equations (13.7), (13.8), and (13.9) are functions of (—‘, [’:1 ,AJ for a given
t

t

( Vi aw ) Deploying Euler’s theorem, Eq. (13.9) can be rewritten as:

AF\Pﬁél lPkL’Sl OF | _
L’ L) LL Jow|

Thus, only 4 is a function of w” as:

F‘Pﬂél—‘l’kﬁl o
L’ L) L’ L )o¥

s
Other endogenous variable (k— L—’J are independent of th . This assertion is related
t t

to the fact that Eq. (13.8) hold.
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Differentiating Eq. (13.7) and applying the envelope theorem:

L L
F|¥ ﬂ, =L - ﬂ,'—*l 9F stz—a—Fa—qlde_l+djth. (13.10)
L’ L L’ L )oY oV oL

Thus, from Eq. (13.10), the demand function of total employment, L,, becomes:

oL oL
L =L L), —>0, <0. (13.11)
t t -1 a)7,N aL,S_l
Furthermore, assume that:
%L 9L 2L

oL
> <0 >0,and lim ——=0
2 > 7S =N 4 2 > ! s 13.12
d I:j;tN ] aLz—layt J I:Lf_] ] L’g—l e aLt—l ( )

Equation (13.12) means that the short-run marginal cost curve is upward sloping,
and that the short-run marginal cost is economized by an increase in skilled employ-
ees measured by the efficiency unit.

Based on the demand function for good z (Egs. 13.2 and 13.5) concerning the
nominal reservation wage, the current period profit maximization under a symmet-
ric equilibrium implies:

wr o oL _A(Lp)B oL

py=—t 0 o 2 ALPP O (13.13)
R B -7 oY

This is a variant of the fundamental equation formulated in Chap. 2. Equa-
tion (13.13) also corresponds to the aggregate supply curve in this chapter as il-
lustrated by Fig. 13.1. When inflation accelerates and the real reservation wage
rises, the employment level is lowered. Thus, the aggregate supply curve AS is
downward sloping.?

The Long-Run Maximization on Human Capital Investment Under the two assump-
tions outlined at the beginning of this section, it is possible to separate an employ-
er’s saving decision from that for capital investment, because there is no substantive
difference between money hoarding and capital investment. An employer’s deci-
sion becomes: (i) how much should be saved to maximize lifetime utility, and (ii)
given optimal saving, what level of savings should be allotted to capital investment.

The first-step optimization problem expressed in (13.3) has already been solved.
Since, by assumption, the second-step optimization does not directly affect the first-

2 In Chap. 12, the aggregate supply function is upward sloping. Here, the independent variable
of the aggregate supply function is the real NDP per capita in Chap. 12, and the level of the real
GDP in Chap. 13.
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Fig. 13.1 The aggregate P
supply curve

AS

step problem, what is left to solve is the optimal capital investment decision.? The
problem is formatted as:

max[_eygtl’f—l _ptﬁ'A(l’pt)L(j;tAj—lﬂgth—l ):I’ y >0, (13.14)

&

Where: ¢’ # L,_, is the same adjustment cost function for human capital investment
as adopted in Chap. 12, and g, is the progress rate of the dexterity embodied by
skilled employees, which is defined as:

1

s -
Lt—l

8 =

1>y
term in Eq. (13.14) is the cost of capital investment that enhances the dexterity of

skilled employees. The second term denotes the total wage cost that will be econo-
mized by capital investment.
The first-order condition for Eq. (13.14) is thus:

It must also be noted that the function is linear homogenous on (LS L ) The first

, Jd (.
ye® = —=p, Ap)=—L(7N &L ). (13.15)

—L
oL,

3 For a more rigorous solution method, see Chap. 12.
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RR

o) / g
Fig. 13.2 The optimal investment decision
The investment function of human capital, /, becomes:
I NS piALp) 9 iy g
St = [(pt’yt+1’Lt—l) = _;_SL(J’HU&L:—I)’
L, 14 oL, (13.16)
[ / 7§ ’
E)_ >0, 4 > O,a— <0

dp ALy,

Figure 13.2 illustrates the optimal decision on human capital investment. Curve
CC corresponds to the left-hand side of Eq. (13.15), which is the marginal invest-
ment adjustment cost. The right-hand side in Eq. (13.15), which means the mar-
ginal revenue from the cost-reducing investment, is represented by Curve RR. The
intersection, 4, represents the optimal growth rate, g: . Since marginal revenue is an
increasing function of the inflation rate, p, Curve RR shifts to the right along with
the acceleration of inflation, and hence human capital investment increases. The
same logic is applied to the case of an increase in the real NDP, j}tN .

For an arbitrarily fixed (p,, y,{VH), based on Eq. (13.12) the right-hand side in
Eq. (13.15) converges to zero when ¢ — oo (see Fig. 13.3), because dexterity is
deepened incessantly under the demand constraint, and hence the efficiency of the
marginal investment falls without limits. This suggests that human capital invest-
ment becomes nil in the long run without the government’s help under monopolistic
competition.



13.2  The Model 167
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Fig. 13.3 The adjustment process

13.2.4 The Government

The government issues fiat money to finance its real expenditure, g, . For simplic-
ity, such expenditure is considered to be entirely wasteful and to contribute neither
to an individual’s utility nor the progress of labor productivity. The budget con-
straint can be written as:

L=
g = 1—7 m (13.17)

t

. . . M -
Where: m is the real cash balance during period ¢, defined by m = ?t This is a
t
measure of the burden of public debt, because an excessively high real cash balance

possibly harms the confidence in money defined in Chap. 2. The right-hand side of
Eq. (13.16) is the newly issued money that is equal to the budget deficit.



168 13 A Keynesian Monetary Growth Model Under Monopolistic Competition

13.2.5 The Equilibrium Condition for the Aggregate Goods
Market

From Egs. (13.3), (13.16), and (13.17), the equilibrium condition for the aggregate
goods market in the short run is:

~N
Vi ~N ¢S g hBam
s(p) g =1\pps Vs> L |+ —5—+ <
Ly ( ) L, b L
s
r—

) (13.18)
:[(Pza)’ﬁlaLzS—l)Jf_:
L,

where the third term of the right-hand side of (13.18) is the aggregate consumption
of the older generation. As discussed in subsection 13.2.3 and also analyzed in the
Mathematical Appendix below, at the vicinity of a stable stationary equilibrium,
human capital investment, /, converges to zero under plausible conditions. Thus, a
stationary equilibrium in the goods market can be expressed as:

sp)F =m. (13.19)

Figure 13.4 illustrates a stationary equilibrium. Curve AS is the same aggregate
supply curve as in Fig. 13.1. Curve 4D is the aggregate demand curve, which cor-
responds to Eq. (13.19). Point E is a stable stationary equilibrium. It is clear from
Fig. 13.4 that real NDP is constant over time as long as the real cash balance, m,
is kept intact. This implies that the monetary economy cannot achieve additional
growth in the long run until the real cash balance is increased by acceleration of
the fiscal deficit. When the real cash balance, m, increases, Curve 4D shifts to the
right and real NDP, 7", also increases in conjunction with disinflation, which cor-
responds to the asset crowding-out phenomenon defined in Chap. 12 (Point E)), as
long as the rightward shift of Curve A4S is not large. Thus:

Theorem 13.1
A monetary market economy under monopolistic competition cannot attain eco-
nomic growth in the long run without accelerating fiscal deficits.

The difference between monopolistic and perfect competition is the existence
of the demand constraint. As discussed in Chap. 12, employers never perceive the
demand constraint, and make their investment decisions by conferring only relative
prices under perfect competition. This enables autonomous human capital invest-
ment, which is free from the effective demand level. Thus, the investment becomes
the driving force of economic growth in perfect competition. In contrast with the
case of perfect competition, the level of effective demand limits the scale of a firm
under monopolistic competition, even though production and investment adjust-
ments are linear homogenous functions, and have potential for autonomous growth,
unless the power of human capital investment is strong enough to create new effec-
tive demand and the stationary equilibrium is unstable. Otaki (2012) deals with an
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Fig. 13.4 The equilibrium of the economy

unstable growth case (endogenous growth case), although the production structure
is more simplified.

In other words, as long as the stationary equilibrium is stable, capital investment,
which is constrained by effective demand, is, by its nature, a cost-reducing invest-
ment via increases in employee skills. Accordingly, once an efficient production
plan is realized under a given effective demand level, human capital investment
that stems from such a motive becomes nil. This implies that human capital invest-
ment under monopolistic competition, unlike perfect competition, cannot enhance
economic growth in the long run.

13.3 The Sustainability of Economic Growth and Fiscal
Deficits

In this section, the sustainability of economic growth in the monetary market econo-
my is discussed. Here, it must be noted that an increase in NDP does not necessarily
mean an improvement in employment level. This is because the cost-reduction in-
vestment gained from nurturing the dexterity of skilled employees partially substi-
tutes for unskilled employees. To begin with, it is necessary to define sustainability.
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Definition 13.1 Economic growth is sustainable only when it never reduces the
level of employment.

Although unemployment is voluntary in this model, it is not difficult to make
it involuntary if the method developed by Otaki (2009) is used. Hence, at least for
employees, economic growth is harmful unless the economy is sustainable. Note
that even though the enhancing effect by an expansionary fiscal-monetary policy
exceeds the negative effect of advancing disinflation, it is clear from Eq. (13.11)
that the total employment level, L', does not necessary improve because unskilled
employees are partly substituted by the progress in the dexterity of skilled employ-
ees. Hence, in general, whether an expansionary fiscal and monetary policy contrib-
utes to sustainability is ambiguous.

However, any progress in the educational system within a firm, which is summa-
rized in the parameter V' , definitely endangers economic sustainability, even though
this seems rather counterintuitive. It is clear from Fig. 13.3 that the dexterity pos-
sessed by skilled employees, L%, is deepened when ¥ takes a lower value for any
fixed (p*, )7N *). This causes a rightward shift of the aggregate supply curve, A4S,
because the marginal cost is lowered by the accumulation of dexterity, and an em-
ployer becomes able to produce more goods as long as the inflation rate remains
unchanged. From Eqgs. (13.11) and (13.13), if the aggregate demand function in
Fig. 13.4 is inelastic in relation to the inflation rate (the lifetime utility function of
consumption is the Cobb-Douglas form) as illustrated by Fig. 13.5, the employment

AS

o) )

Fig. 13.5 The equilibrium of the economy (Inelastic case)
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level of unskilled workers is affected. This is because the total employment level
in terms of efficiency units, ;*, is decreased by the dexterity of skilled employees,
15*, developing in any stationary equilibrium. Additionally, note that income dis-
parity between skilled and unskilled employees becomes more serious.

This property of the monetary market economy is summarized by the following
theorem:

Theorem 13.2 Economic growth based on the development of the skills of limited
and talented employees in a monetary market economy under monopolistic compe-
tition is unsustainable if consumption is inelastic enough to a change in the inflation
rate. In addition, even if expansionary fiscal policy can temporarily stimulate the
economy and boost total employment in the short run, it is possibly surpassed by
the cost-reduction behavior via human capital accumulation, and in such a case,
growth ultimately becomes unsustainable in the long run.

This dismal theory explains why the scale of a government is enlarged. The
short-run improvement of employment brought about by fiscal expansion becomes
ineffective partly because of the advance of labor productivity enhancing human
capital accumulation, and partly because of the nature of a monetary economy de-
picted in Theorem 13.1. Therefore, more stimulative and expensive policies are
required to sustain the employment level. Such policies inevitably accumulate huge
fiscal deficits, and thus the scale of government is enlarged.

13.4 Concluding Remarks

This chapter analyzed the properties of economic growth in a monetary market
economy using a Keynesian growth model under monopolistic competition. The
results obtained were as follows:

1. First, although the human capital investment stimulates effective demand, such an
expansionary effect is possibly not strong enough to promote economic growth.
This is because human capital investment aims to reduce wage costs by nurturing
dexterity under the aggregate demand constraint, and hence approaches zero as
the adjustment process comes to an end. This is quite contrastive with the perfect
competition case, in which the capital investment increases autonomously and
becomes the driving force of economic growth. As such, the monetary market
economy under monopolistic competition cannot grow without some exogenous
stimuli such as fiscal and monetary policies. However, such policies possibly
incur non-negligible fiscal deficits;

2. Second, since there is a substitution mechanism between skilled and unskilled
employees, it must be noted that an upturn in an economy does not always imply
an improvement in employment. Specifically, when the aggregate savings are
inelastic to the inflation rate and the dexterity of skilled employees is deepened
by an endogenous progress in the educational system within a firm, progress is
absorbed entirely by the development of production efficiency keeping effective
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demand intact. This affects the total employment level. That is, there emerges a
serious conflict between skilled and unskilled employees;

3. To dissolve such a difficulty, artificial growth-promoting policies seem to be
desirable in the short run, because the dexterity of skilled employees cannot be
changed. However, not only do such policies enlarge budget deficits, but once
accelerated, the growth rate will possibly wither when the cost-reduction invest-
ment achieves efficient allocation. This meets the new effective demand level, at
least in the long run, thereby raising the unemployment problem once again. In
this sense, expansionary fiscal policy is not an ultimate cure for the problem, and
thus growth in the monetary market economy under monopolistic competition is
not sustainable unless various educational opportunities are socialized, and are
open to all constituents of an economy (Dewey 1916). Some economic charac-
teristics of socialized education are analyzed in Chap. 3. Otaki (2014) provides
an example of how the socialized pedagogical skills of teachers contribute to
equalizing the economic opportunities for students when capital market imper-
fection prevails.

Mathematical Appendix

This appendix establishes the local stability of the economy around a stationary
state. On the aggregate demand curve (Eq. 13.18), the following relationship holds

at the vicinity of a stationary state (p", 7", L*"):

[s(p)5 -m]-[slp")3" -m]- 1,

" . ol 9p oI 9y, oI
= LS I |- LS == t+1
e L e v A A TS

t+1
[, - J+o[[ £, -]

Note that /() is equal to zero at any stationary equilibrium.
If:

~N
O dp oI iy, dl <0, (13.20)
dpoLs, oY oL, oL,

t+1

then also from Fig. 13.3 it is clear that L,S —s 15" when t — o . This implies that:

s(p)3, = s(pHI" .1, - 0.
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~N ~N*
Thus s(p)%+lt > S(p*)%, when: £ — oo .
t
That is, Eq. (13.20) is the local stability condition of a stationary equilibrium.
The condition in Eq. (13.20) implies that although the indirect effects of a change
in the dexterity via the inflation rate, p and real NDP, j;N * exist, the direct effect
is that the efficiency of cost-reduction measures declines along with progress in

developing dexterity, B_IS , dominating the aforementioned effects.
1
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PartV
Critiques of the Existing
Monetary Theories



Chapter 14
A Critique of Lucas’ Theory

14.1 Introduction

Lucas (1972) puts forward two main propositions. One is that money is neutral
under perfect information. The other is that some tradeoff between the output level
and the inflation rate emerges when information is imperfect. The first proposition
can be checked by a deterministic model, since the assumption of perfect informa-
tion is theoretically equivalent to declaring the use of a deterministic model. For
analyzing the second proposition, stochastic modeling is useful because imperfect
knowledge concerning an individual’s environment can be represented only by
probability theory. The basic logic that sustains the neutrality of money is analyzed
using a deterministic model in Sect. 14.2. In this section, it is shown that Lucas’
proposition concerning the neutrality of money depends not only on the specific
money-supply rule as pointed out by Otani (1985), but also on a rational belief in
the intrinsic value of money. If the concept of confidence in money is introduced
as formulated in Chap. 2 instead of the quantity theoretic belief that was adopted in
Lucas’ original work, it is possible to show that money becomes non-neutral even
though the money-supply rule obeys Lucas’ original formulation.

Section 14.3 deals with the stochastic version of this model. Since the subjective
cumulative density function (CDF) defined with a given equilibrium price function
must be congruent with the objective CDF, the fixed-point problem should be solved
in a functional space, a point on which Lucas’ procedure is quite ambiguous. This is
a very important problem for Lucas’ assertion, because he assumes the following in-
ference problems: individuals receive information on their economic environment as
a noisy signal via the equilibrium price, and try to extract the necessary information
from such a signal to decide their behavior. The first-stage inference depends on the
shape of the subjective equilibrium-price function. However, the resultant objective
(or realized) equilibrium-price function does not necessarily coincide with the ini-
tial subjective equilibrium-price function. Lucas (1972) omitted to check whether
the subjective CDF with some specified equilibrium-price function coincides with
the objective CDF. As such, the objective equilibrium function must be a fixed
point of the transformation of an subjective CDF, paired with the equilibrium-price
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function. Thus, a more precise analysis for the existence of a rational expectations
equilibrium (REE) is needed than the one Lucas (1972) performs. Section 14.3 is
devoted to this purpose, and Sect. 14.4 contains brief concluding remarks.

14.2 Lucas’ Theory in the Deterministic Case

14.2.1 Why Is Neutrality Upheld Under a Perfect
Information Scheme?

In this section, Lucas’ (1972) model is rewritten as a deterministic model, and the
genetic properties of his theory analyzed. One of the most prominent features of
Lucas’ theory is that money is neutral under a perfect information scheme. Since his
model is based on the same two-period overlapping generations model as Keynes-
ian theory, it is important to consider why the neutrality is upheld.

The critical assumptions that sustain Lucas’ proposition are twofold: (i) an ex-
traneous belief that the equilibrium-price level increases proportionately with the
quantity of money; and (ii) the peculiar money-supply rule that implies that addi-
tional money is supplied proportionately to money carried over from the previous
period. These two assumptions are expressed as:

b, =kM,, (14.1)

M =xM,, (14.2)

Where:(p,, M,) are the equilibrium price and the nominal stock of money during
period ¢, respectively; and x, denotes the growth rate of money.

When every individual is informed of the money-supply rule, which appears in
Eq. (14.2), the current and future budget constraint of an individual is:

DM Sphy,pcg SM, .y,

Pr+1C+1
< ph,.

= pic,+ (14.3)

Xt

Where: £, is hours worked.
Furthermore, a unit of current good is assumed to be produced by a unit working
hour. Substituting Eq. (14.1) into Eq. (14.3) gives:

¢, tc <h,. (14.4)

Equation (14.4) immediately leads to the neutrality of money. This equation implies
that when an individual weaves the money-supply rule in Eq. (14.2) into their ra-
tional extraneous belief in Eq. (14.1), the relative price of a future good to a current
good (i.e. the inflation rate) is fixed at unity and becomes independent of the nomi-
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nal money supply, M,. Since an individual determines (c,, c,,,, h,) subject to the
constraint (14.4), it is clear that the nominal money supply, M,, does not affect these
real variables, and thus neutrality is upheld. In addition, from Eq. (14.1), an increase
in the nominal money supply heightens the equilibrium-price level proportionately.

Otani (1985) revealed that if the money-supply rule in Eq. (14.2) is violated, so
is neutrality. In the next section, the problem of the belief in the future price while
the money-supply rule is kept intact is considered.

14.2.2 “Confidence in Money” in the Lucas Model

As discussed in Chap. 2, the quantity theoretic rational belief represented by

Eq. (14.1) is based on disbelief in the intrinsic value of money. That is, individuals

extraneously believe that the value of money depreciates with its quantity. Instead,

an alternative rational belief that individuals are confident in the intrinsic value of

money can be postulated. According to Otaki (2012), this belief is defined as:

del =0, dpt+j+] _dpt+j :d—x,lﬁj. (14.5)
dx Pt jn Pt X

The economic meaning of Eq. (14.5) is as follows. The rate of return for money
initially increases in conjunction with an acceleration of the growth rate of money
because individuals are confident in the value of money (the left-hand side equation
in Eq. 14.5). This increased rate of return is kept intact thereafter because there is
no environmental change in the economy (the right-hand side equation in Eq. 14.5).
Under such a belief, money is non-neutral even in the Lucas model.

The model proposed in this section is almost unchanged from Lucas’ original
paper except for the belief concerning the dynamics of the value of money. Define
the utility function of an individual who is born at the beginning of period ¢, U, as:

U, =u(c,n)+V(cy), (14.6)

Where: n, is hours worked when young; and u(-) and V() are continuously twice
differentiable concave functions. In addition, assume:

Uyt Uy <O u,+u, <0,c,V"+V’'>0. (14.7)
As will be shown later, the assumptions in Eq. (14.7) imply that leisure and current
consumption are mutually superior goods.

When the transformation rate between leisure and good production is unity, the
budget constraint becomes:

¢ +——c, <n,. (14.8)
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An individual maximizes Eq. (14.6) on (c
order condition then is:

» Crap> 11,), subject to Eq. (14.8). The first-

ey Mo _ P (14.9)

, >
u, V P

n=c +%cj‘+l. (14.10)

t

The REE in this model is defined as the pair of Egs. (14.5), (14.9), (14.10), and the
market-clearing condition:

« o« M
n, —c, =—=. (14.11)
Py

Here, there are five independent equations, and the endogenous variables are
(¢;5¢4151 5 Py » Piyr)- Thus, the model is completely closed. Then, from Egs. (14.10)
and (14.11):

* . d *
M, =P L A (14.12)
Cit1 X

Equation (14.12) implies that future consumption increases along with the accelera-
tion of monetary growth.

For the preparation of comparative statics, differentiate the left-hand equation in
Eq. (14.9). Then:

2 * *

- . dp, +p,d

_ UeUyy [ucn] V/dnt _ucV”ch.l — [V/]Z lw} . (1413)
Uy, + U, Pr+1

By the concavity of the utility function and assumptions in Eq. (14.7), the sign of the
first term of the left-hand side of Eq. (14.13) is positive. In addition to Eq. (14.13),
when Eq. (14.10) is differentiated:

Uy ~[ue, ]2 yio x[V‘]2 an” . o
gy 1 pra o _ uCV"%+—[V ]* Pl 1414)
- dc,i Pt*+1 dL@* B ) 0 Pr
dn, x[p,* ]2 dx

Using the assumption in Eq. (14.7) and the results of Eq. (14.12), elementary cal-
culus leads to:

dn dp,
TS0, —1< 258

< 0. (14.15)
dx p,dx
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Since rational belief in the value of money obeys Eq. (14.5), the real cash balance,

M XPryj

%j, and the rate of return for money, , are constant over time; the equilib-

*
Pry J Py J+l
rium of this model is the stationary REE.

To summarize, if the rational belief in Eq. (14.1) (the quantity theoretic belief)
is interchanged by another rational belief in Eq. (14.5) (the confidence in money),
money becomes non-neutral in the Lucas model even though the money-supply rule
remains Eq. (14.2). This is because as long as money is confident, any acceleration
in the growth rate of money supply heightens the rate of return on money, and, as
a result, future consumption is stimulated instead of current consumption by the
mechanism of intertemporal substitution. Moreover, since leisure time and current
consumption are mutually superior goods, hours worked and output levels increase
simultaneously.

14.3 Lucas’ Theory in the Stochastic Case

14.3.1 What Are the Problems?

The previous section analyzed the basic structure of the Lucas (1972) model using
a deterministic approach. In this section, a difficulty in Lucas’ paper (pointed out
by Grammond) is considered concerning whether there is legitimacy in transform-
ing the joint CDF that includes market equilibrium information into a CDF that
includes only the state of nature in the model. From this, it appears that the Lucas
(1983) formulation is hardly tenable in the light of Grammond’s critique. That is,
any transformed joint CDF of environment/equilibrium price cannot be free from
the form of the equilibrium-price function, which can be given arbitrarily.

The essence of the Lucas (1972) model is a signal extraction problem, which
is compatible with the market equilibrium condition. The model, however, con-
tains a very difficult problem. That is, the functional form of the equilibrium price
inseparably connects with the results of the signal extraction. In other words, when-
ever individuals try to extract the relevant information on their environment via the
market mechanism, they must have exact knowledge on the objective equilibrium-
price function.

Structurally, Lucas’ model relies on two-stage statistical inference as illustrated
in Fig. 14.1. The first stage is to extract information concerning the realized eco-
nomic environment (i.e. the increased rate of money supply and the population of
young individuals) via an arbitrarily fixed equilibrium-price function, even though
it is affected by noise. In the second stage, individuals infer the true state of nature
using the extracted noisy information. The most difficult problem lies in the feed-
back of individual economic behavior to the equilibrium-price function. Individuals
maximize their utility using the extracted information under some fixed subjective
equilibrium-price function, and thus the extracted information determines the real-
ized equilibrium-price. Succinctly, the form of an initial subjective equilibrium-
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p ~ 7

Fig. 14.1 The two stage inference and feedback to the price

price function affects that of the resultant objective equilibrium-price function. Ac-
cordingly, the objective equilibrium-price function should be a fixed point of such
mapping that weaves the change in the CDF in accordance with the change in the
equilibrium-price function, as long as an economy achieves REE.

The main purpose of this section is to consider whether Lucas (1972) succeeds in
finding the REE that preserves such a property. It will be shown that the subjective
joint CDF, which is made up of only exogenously given environmental variables,
varies along with a change in the form of the equilibrium-price function as in Gram-
mond’s assertion, and so is the conditional CDF of these variables. In this sense, the
form of the functional equation, which is proposed as the REE by Lucas (1972), is
imprecise.

14.3.2 The Unsolvable Fixed-Point Problem

The original formulation by Lucas (1972) of the maximization problem compatible
with REE is formatted as:

h(ﬂ)l=jyf(mx’f Jx_ dF (x',p’ | m, p), (14.16)
bp)p op" )p

Where: the left-hand side of Eq. (14.17) denotes the marginal utility derived from
current consumption, and the right-hand side is that from future consumption; x is
the increased rate of money; 6 denotes the population of the young individuals; and
m denotes money carried over from the previous period.
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The variables attached by the symbol’ represent the future random variable. That
is, Eq. (14.17) is a compounded Euler equation that includes the market-clearing
condition in Lucas’ (1972) model. Each individual maximizes their lifetime utility
using the currently available information (m, p). Lucas specifies the equilibrium-
price function as:

p=mp(z), z= (14.17)

| =

Substituting Eq. (14.18) into (14.17), Lucas insists that the following functional
equation is obtained:

’ ’

h——|-——= V’(f.e_,. z )fe_, = __dGE.X0'|z2), (14.18
(¢(Z))¢(Z) J E O ¢(z))E 0 ¢(2) &,x",0"|2), ( )

Where: £ is the current additional money supply, and is unknowable to individuals
(Lucas 1972).

Here, &, should be strictly distinguished from x, which means the realized value
of &. The imperfect informational structure of the model, which is the backbone of
Lucas (1972), urgently requires such awareness.

The main issue is whether the transformation from Eq. (14.16) to (14.18) is feasi-
ble independently of the functional form of Eq. (14.17). Since x” and 6 are assumed
to follow i.i.d. processes, the problem reduces to whether the conditional CDF, G,
can be defined independently of the form of the tentatively fixed equilibrium-price
function in Eq. (14.17), as expressed by Eq. (14.18). In considering this problem,
it should be noted that an individual can infer the realized value z only through the
realized equilibrium price, p, and hence Eq. (12.18) should be rewritten as:

GE.x".0"[¢(2)).

This provides a negative answer to Lucas’ (1972) model and formally validates
Grammond’s critique. That is:

Theorem 14.1
The conditional cumulative density function G(&,x’,0”|¢(z)) can never be invari-
ant with the form of the arbitrarily fixed equilibrium-price function ¢(-).

Proof

Since (x”,0’) are i.i.d. processes independent of & focus should be directed to-
wards the relationship between the joint density function, j(&, z, -), of the CDF,
J(&, z, ), which represents the true state of the economic environment, and the joint
density function g (&, p, -) of the CDF, G(¢, p, -), which is endogenously determined
by the equilibrium-price function. These two density functions should become coin-
cident by the transformation below:

p=9¢(2),85=E
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By definition and the formula for the transformation of the probability density
function, g(&, p, -) is transformed into:

g&.p.)=0'(z)g(5.9(2).),
¢'(2)g(&.9(2).)=j(E 2) (14.19)

Thus:

;P(2), z, 14.20
g&.9(2),) = (P()J(E )- ( )

It must be accepted that the term g (&, ¢(z), -) in Eq. (14.20) is a probability density
function before proceeding to the next step. Integrating both sides of Eq. (14.20)
gives:
[2(6.0(2).x.6)de dp(z)dx'do’
j(§3 Z’ x'ﬂe ')
¢'(2)

=J‘j(§szsx‘,0 ')d& dde'd@':l

dE dp(z)dx'do"

The range of the integration is all domains of (§,z,x",0"). Thus, g(&,¢(z),’) in
Eq. (14.20) is a probability density function. Hence, Eq. (14.20) implies that the
conditional density function of & on the equilibrium price, ¢(z), is:

g Er|p(2) = ’f (')Z) (1421)

Equation (14.21) completes the proof.

This proof shows that the transformation between joint distribution functions
depends on the shape of ¢ as Grammond suggests. That is, besides the exogenously
given distribution, J, a tentatively fixed shape of the equilibrium function, ¢(-),
intrinsically affects the resultant equilibrium-price function. Lucas substantively al-
leges that the following functional equation corresponds to the market equilibrium
condition:

X x 60" z \x0 Z’
—_— = -7 |\ =z dJ 9 B
(9¢(Z))0¢(Z) '[ ( 0 ¢z ))g 0 ¢( B) &.x',0"|2). (14.22)

However, if the initial-condition effect for searching a fixed point is accepted as
discussed, from the condition in Eq. (14.21), the correct form of the functional
equation is:
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h( X ) X
0p(z) )0p(z2)
1 x 0 zZ Y\x6 <z
- 4 I R dJ(E,x",0" | 2). (14.23)
7o) (& 0 ¢<z'))£ 0 g GNP

This equation differs from Eq. (14.22) at the point where the inverse of the equilibri-
um-price function is multiplied in the right-hand side of the equation, and is unable
to apply the simple contraction mapping method that Lucas uses for showing the
unique existence of the market equilibrium. Thus, Grammond’s critique is valid,
and Lucas’ (1972) transformation must be modified. In other words, Lucas abbrevi-
ates the procedure for searching for the fixed point of the objective CDF, G. This
implies that that the initially given function, G, cannot possibly correspond to the
subjective CDF, J, as in Lucas’ original formulation.

14.3.3 The Problem of Second-Stage Inference

As mentioned above, Lucas’ theory includes two-stage statistical inference: infer z
from the equilibrium price, p; then infer the current interest of money, x, from the
inferred z. In the previous section, it was shown that the procedure in the first-stage
inference is invalid. As a result, Lucas’ theory must be re-interpreted as follows. In-
dividuals directly receive a noisy signal, z, by some means (not via the equilibrium
price), and infer the true state of the economy. Then, the difficulty of the first-stage
inference as shown in the previous subsection is avoidable.

If such an interpretation is admissible, the functional equation that represents the
market equilibrium is not Eq. (14.23) but (14.22). However, as Otaki (2013) points
out, there is still a difficulty in proving the existence of the market equilibrium: this
relates to the distinction of the random variable, &, and its realized value, x. It must
be noted that the current increased rate of money is unknown and should be treated
as a random variable, &, when the maximization problem of an individual is dealt
with. Nevertheless, since in the economy as a whole this value is already realized,
x must be used in such a case. Although Lucas initially covers this distinction, he
makes & = x when he induces the functional equation. In this case, Eq. (14.23) be-
comes:

z z 0’ Z, 0, Z,
h —_— | = V’ Z . _ . dJ , ,’0, 2). 1424
(‘p(z))@"’(z) J (9 ¢(z’))0 b (=) €.x.0"[2).  (14.24)

Using the method of contraction mapping in Banach space under certain as-

sumptions, Lucas proves the unique existence of the equilibrium function, @(z).
However, this procedure is also imprecise. This can be shown as follows: by rear-
ranging terms in Eq. (14.22):
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h( x )L=IV(£.Z_'J£. 2 dIE X0 |2). (1425)

0p(2))0p(z) § ¢(z)) & ¢(2)
Define W as:
Y(z)=h z 14.26
®= ((/)( >J¢(z) (1420
Furthermore, denote:
Gi(x) =[h(0)x]™, G, (x) = V" (x)x. (14.27)

Then, substituting Eqs. (14.26) and (14.27) into Eq. (14.25), the following func-
tional equation on ‘¥(z) is obtained:

‘I’(Z)ZJGz(Zg G (¥( )))dJ(E x,0"|2). (14.28)

In this formulation the family of solutions is confined to bounded and continuous
functions. It is easy to show that if the supreme norm to such a family is adopted,
the generated space B becomes a Banach space. Define the operator 7, : B — B as:

T, = lnIGz [—Gl( us ))dJ(g,x',e'z) (14.29)

Where: In¥(z) is the fixed point of the operator.

By using the contraction mapping method in this way, Lucas intended to prove
the unique existence of In‘P(z) .

For the convenience of proof, define w(:) as:

G, (Zg ' G (eg(zv) ))
JG (Z?Gl( o= ))dJ(Zj,x',G‘z)

Since fw(-)dJ(&,x’,O' |z)=1, and:

w(z,z‘,@ ',E)

G, (zg ' G (ef(zy) )]

G, (zg ’ Gy (eg(zy) )]

< Sup.sup. .z lnGz(%Gl( Iz ))] 11162(%61 (ef( >))| (14.30)

I T, -T, |l= sup, |1n'[w(z,z',0',§) dJ(&,x"0"| 2)|
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’
and (z',—] becomes the function of z. These relationships can be denoted as:

, 0’
z :w(Z), _:X(Z)
§
Substituting these functions into Eq. (14.30) gives:
1Ty =T, i< sup. | In G, (ZX (2)G (ef(w < ))
_lnGz(ZX (2)G (eg(w (z))))| .
Define:

z =argsup, |InG, (zx (2)G, (e /o) )) -InG, (ZX (2)G, (eg(w ) )) |

X = f(a) (z* )), X, = g(w (Z* )) , and assume that:

xG, xG,
0<—L<,0<—2<l-a<l. 14.32
G G, ( )

The following inequality is obtained by applying the mean value theorem to
Eq. (14.31):

1T, -7, < [1-a]|x —x, |<[1=a] || /(@ (2)) - g (e (2)) ]

In general, @(z) # z, the above inequality never means that 7' fis a contraction map-
ping; thus, Lucas’ proof is incomplete, and some additional assumptions besides
Eq. (14.31) are necessary to complete the job.

The origin of the problem is the fact that z” depends on z. Accordingly, when
considering Eq. (14.32), assume that G () is multiplicatively separable. That is, as-
sume that G(°) satisfies:

Gy (xy) = Gy (x)- Gy (). (14.33)
Equation (14.31) becomes:
| Ty -T, [<sup, |InG, (Gl (ef(z)))_ln G, (Gl (eg(z))) |< [l—a] | f(Z)_g(Z) |
Then, under the assumptions in Eq. (14.33), Tfis a contraction mapping. This is
a sufficient condition for completing Lucas’ proof. It appears that it is quite dif-

ficult to find an alternative sufficient condition, although such a condition possibly
exists.
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However, as shown in the Mathematical Appendix, based on Small (2007) the
function that satisfies Eq. (14.33) is limited to power functions. That is:

Gx)=+" & V(x)= %

Furthermore, the assumption in Eq. (14.32) requires 0 < <1 . Thus, although Lu-
cas’ assertion seems to be upheld by broad classes of the utility function, when the
calculation is performed it is seen that his assertion is only valid within a rather
restrictive class, even though the difficulty in the inference problem is skipped.
This situation genetically stems from the relationship between the equilibrium-price
function and CDFs, and assumes that a noisy signal concerning the state of the
economy, z, can be directly observed.

14.4 Concluding Remarks

This chapter examined whether Lucas’ (1972) signal extraction problem with gen-
eral equilibrium is properly formatted. The results obtained were as follows:

1. First, the neutrality of money under certainty is upheld by the following assump-
tions concerning the brief on the intrinsic value of money and the money-supply
rule. That is, when individuals express disbelief in the intrinsic value of money
and consider that its value decreases proportionately with its quantity, money
becomes neutral under the money-supply rule that Lucas assumes. Otherwise,
if individuals are confident of the value of money, as defined in Chap. 2, an
increase in the growth rate of money heightens the rate of return for money,
thereby increasing hours worked and future consumption. Thus, money is non-
neutral whenever individuals are confident of the value of money in the deter-
ministic version of Lucas’ model where information is complete;

2. Second, this analysis clarifies that fact that Lucas’ original paper contains two
basic weaknesses. One is that he substantively skips solving the fixed problem
of the subjective CDF, which is inseparable from the specification of an initially
endowed subjective equilibrium-price function. The objective CDF is obtained
as a fixed point of the subjective CDF in the REE. In this sense, unlike his asser-
tion, what he attempts to do is to search for a unique equilibrium-price function
under the assumption that individuals can directly obtain the realized noisy sig-
nal, ., without the help of the information that an equilibrium price conveys;

3. The third point is that even though the abovementioned limitation is admitted,
his proof of existence is still incomplete. This stems from the confusion that the
realized value of the growth rate of money is unknowable to individuals and
should be treated as a random variable when the maximization problem is con-
sidered, while it becomes a real number when the macroeconomic environment
is depicted;
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4. As this distinction should be made, an additional condition is required for com-
pleting the existence proof. This chapter succeeded in providing a sufficient con-
dition. Nevertheless, such a condition is quite restrictive with respect to the class

of the utility function.

14.5 Mathematical Appendix

This appendix aims to sketch the proof that the solution of the functional equation

G(xy)=G(x)-G(p) is limited to power function G(x)=x" .

14.5.1 The First Step

Fact
The solution of the functional equation:

Sx+y)=f0)+ ()
is limited to:
S(x)=yx,

Where: vis an arbitrary constant.

14.5.2 The Second Step

Theorem 14.2
The solution of the functional equation

Sx+y)=fx)f(»),
is limited to:
f)=y",

where: yis an arbitrary positive constant.

Proof
Define: A(x) =log f(x). Then, by Eq. (14.36):

h(x)+h(y) =log f(x)- f(y) =log f(x+ y) = h(x+ y).

(14.34)

(14.35)

(14.36)

(14.37)

(14.38)
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Thus, 4 satisfies the functional Eq. (14.34). Hence, using Fact:

h(x)=log f(x)=ax= f(x)=7".

14.5.3 The Final Step

Theorem 14.3
The solution of the functional equation:

S&x-y)=f(x)- (), (14.39)
is limited to:

fx)=o", (14.40)

where: yis an arbitrary constant.

Proof
Define:
u=logx,v=logy, f(x) = h(logx). Then from Eq. (14.39):

h(log x)- h(log v) = h(log x- v) = h(log x +log y) & h(u+v) = h(u)- h(v).

This is the same functional equation as Eq. (14.36). Applying Theorem 14.3 thus
gives:

f(x)=hw)=a" =a'*®=x".
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Chapter 15
Does the Search Model Succeed
in Describing a Monetary Economy?

15.1 Introduction

This chapter explores the function of money in the search model. There exist two
main functions of money: the transaction demand for clearing, and the demand for
a store of value. Kiyotaki and Wright (1989) succeed in describing these functions
using a search model. This model critically depends on the difficulty of the double
coincidence of wants, which stems from differences in individual preferences.

However, this difficulty also exists in the overlapping generations (OLG) models
developed by Samuelson (1958) and Lucas (1972) before research on the search
model progressed. In the first half of this chapter, the gist of the Kiyotaki and Wright
(1989) model is presented, and the advantages of search theory-based monetary
theory for an OLG model are considered. The second half is devoted to analyzing
the properties of Kiyotaki and Wright (1991), which is also regarded as a seminal
work on the search money model. These writers insist that money can circulate,
without possessing the property of store of value, simply by adding a new position
of a so-called “money trader” into Diamond’s (1981) search model.

However, if money is perishable while differentiated goods are durable, some
advantage exists on the side of the goods market. Namely, the visiting opportuni-
ties of exchange in a barter economy are more frequent than those in a monetary
economy. This leads to the following conjecture: unless money possesses both of
the above properties (a store of value and a medium of exchange), it is unable
to circulate. Based on Kiyotaki and Wright (1991), the validity of this conjecture
may be ascertained. In addition, we show that unlike Kiyotaki and Wright (1989),
money never circulates genetically in Kiyotaki and Wright (1991) because they fail
to introduce the advantage of money hoarding (i.e. as a measure to overcome the
difficulty of the double coincidence of wants).

This chapter is organized as follows. In Sect. 15.2, a simple model based on Ki-
yotaki and Wright (1989) is constructed, and its properties analyzed in comparison
with the OLG model. Section 15.3 is devoted to considering whether money can
circulate only as a transaction medium, based on Kiyotaki and Wright (1991). The
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discussion shows that money does not circulate at least until being attached by its
function as a store of value. Furthermore, even if the aforementioned necessary
conditions are satisfied, money cannot circulate in the Kiyotaki and Wright (1991)
model, because there is no prerogative for hoarding money in their model. Sec-
tion 15.4 contains brief concluding remarks.

15.2 The Simplified Kiyotaki—-Wright (1989) Model

15.2.1 The Structure of the Model

In this section, the Kiyotaki—Wright (1989) model is simplified to clarify its proper-
ties. These properties succeed in representing the difficulty of the double coinci-
dence of wants in the search model as follows. It is presumed that there are three
types of individuals: type 1; type 2; and type 3. Type 1 feels utility only from the
consumption of a good that type 3 produces, and in turn produces a good that only
type 2 wants to consume. Let this preference-production relationship be denoted as
(3, 2)". Then, the other relationships, which Kiyotaki and Wright (1989) presume,
can be written (1, 3)? (type 2) and (2, 1)? (type 3).
In this vein, the double coincidence of wants can be defined as:

Definition 15.1
The double coincidence of wants is attained only when there exists a pair that satis-
fies (x,y) and (y, x)' for some i, j.

Such a match is defined by the following symbol:

{0}

It is clear from the abovementioned assumptions that Kiyotaki and Wright (1989)
succeed in representing the difficulty of the double coincidence of wants.

The equilibrium concept of their model is to allot a consistent ratio of holding
good x of type i individuals, p , (x, i=1, 2, 3). The original model deals with a rather
complex case. However, if it is assumed that:

Pn=Pn=rPs3=1 (15.1)

It is possible to see that exchange never occurs, and that an individual is unable
to enjoy consumption. Since there is no opportunity for exchange, the ratios in
Eq. (15.1) are self-enforcing.

Next, a monetary economy model, in which all individuals are confident in the
intrinsic value of money, and believe that it can be converted to any kind of good
whenever they wish, is outlined. Such a situation can be described as:

{(m,x)i,(x,m)j}, Vx,i,j, [#].
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If money circulates, and a monetary economy is sustainable, there is a chain of
matches such as:

{Gmy,mxy L om)  om, )} 2o (m,2) | (15.2)
It is clear then that:
{am? '} {Gm' 37} {@m’.m.2)} (15.3)

satisfies this condition. Thus, the acute existence of money dissolves the difficulty
of the double coincidence of wants, and enables every individual to enjoy their
consumption.

Whenever Eq. (15.3) constitutes the equilibrium of the Kiyotaki and Wright
(1989) model, there should be a consistent (time-invariant) and incentive compat-
ible ratio of individuals who have each type of commodity and money. The incen-
tive compatibility of their model means that the lifetime utility of type i obtained
from the money-holding position, V., exceeds that obtained from the commodity-
holding position, Vo in which no consumption opportunity exists. Their model thus
assumes that each type of individual exists in equal amounts, and hence they en-

counter each type of individual with the same probability 1 . They also assume that
3

it takes one period to change their position and the utility discount rate is S.
Based on these assumptions, it is possible to show that the pair of probabilities:

1
P12 = P23 = P31 = Pim =59 (15.4)
is one of the equilibrium points in the sense of Kiyotaki and Wright (1989), where
P, is the ratio of type i money holders to the same type of individuals.
First, the allotted probabilities in Eq. (15.4) are proven to be consistent (time-
invariant). Consider the inflow into the money holders (the outflow from the com-

. . 1. 1.1 1 o .
modity holders) of type i. This becomes EXEXE = The probability (equiva-

lent to the frequency under the law of large numbers) of the outflow from the money

holders (the inflow into the commodity holders) of the same type of individuals is

1 1
also EX—X— = TR
Thus, the inflow and outflow are equilibrated. Hence, the probabilities in (15.4)

are time-invariant. Second, the incentive-compatibility condition:

Vi >V, Vi, (15.5)

is upheld, and v, thus satisfies the following equation:

w |

1
Vpi = b[Vpi + Vpi +E[Vmi + Vpi]:l’ b (156)
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The first and second terms in Eq. (15.6) are the obtained utility when a type i
producer encounters those who do not genetically match them. For example, this
corresponds to the case that a commodity holder of type 1 encounters type 1 and 3
individuals. The third term represents the expected lifetime utility when a producer
encounters the type that they can potentially match. For example, a commodity
holder of type 1 encounters a type 2 individual.

Rearranging Eq. (15.6) gives:

1-2.5b
Vi = WVpi- (15.7)

Since 0< b < %, it is clear from Eq. (15.7) that:

Vi >V i, Vi (15.8)
This inequality proves that the probabilities in Eq. (15.4) satisfy the incentive-com-
patibility condition for sustaining a monetary economy. Consequently, it is proven
that the pairs of matches in Eq. (15.3) and their probabilities assigned in Eq. (15.4)
constitute one of the equilibrium points. This is so because in the moneyless econo-
my where probabilities are assigned by Eq. (15.1), and in the preference/production
structure (3, 2)!, (1, 3)%, (2, 1), no individual enjoys consumption and the introduc-
tion of money to the economy apparently improves economic welfare.
In addition to this point, in the monetary economy:

mi mi

1
V., =b|:V +V +E[u+Vpi+Vm,.]], (15.9)

holds and u denotes the utility derived from consumption. Substituting Eq. (15.7)
into Eq. (15.8) and rearranging the terms gives:

2j-1

) I T
yo- - (15.10)
mi ;[1—2.517] !

Here, it should be noted that the lifetime utility term ¥ . entirely comprises the in-
stantaneous utility during odd-number periods. This is because any type of money
holder moves towards the producer side (commodity holder) during at least one
period.

15.2.2 What Is the Substantial Contribution of the Search Model
to Monetary Theory?

Kiyotaki and Wright (1989) assert that they succeeded in describing the role of
money as a medium of transaction to overcome the difficulty of the double co-
incidence of wants. Indeed, they have achieved this. However, there is another
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important point that should be considered in evaluating their substantial contribu-
tion. Although they seem to emphasize money as the transaction medium entity, it
should be noted that such a function is inseparable from the other function of money
as a store of value. As analyzed in the next section, if money ceases to be a store of
value, it never circulates. The intuitive reason for this situation is as follows. When
money is nearly perishable, there is not enough time to wait for the arrival of the
chance for exchange, and at its limit money becomes worthless, and therefore, by
definition, never circulates. Thus, these two functions of money (transaction me-
dium and store of value) are genetically inseparable.

When this inseparability in the functions of money is admitted, it is possible to
see that an OLG model with money possesses the same properties. For the purpose
of economizing notations, it is assumed that individuals enjoy consumption only
when they grow old and retire. Denote the n-th generation’s preference/production
structure without money as (1 ,,, 1,)". This symbol means that a new generation
wants one unit of a future good. Nevertheless, the production opportunity is con-
centrated in the first half of their life and bears one unit of the current good. How-
ever, the older generation, born in the previous period, coexists with the younger.
Their preference/production structure is (1, 1__)*". According to Definition 15.1,
it is clear that there exists a difficulty of double coincidence of wants between the
coexisting n—1th and n th generations. No one enjoys consumption forever. This is
the same structure as the former part of Kiyotaki and Wright (1989) analyzed above.

Consider that money is injected into the economy, and all individuals believe
in the intrinsic value of money. Then, the preference/production structures change
into:

Ly L)" = (m, 1) (1,.1,)" " = 1, m)"", Vazl.  (15.11)

Equation (15.11) implies that the introduction of money creates a sequence of the
match. That is:

{om1,).,.my'}, V=1, (15.12)

Equation (15.12) implies that the very existence of money dissolves the difficulty.
Money serves not merely as a store of value (younger individuals save their money
preparing for consumption) but also as a medium of transaction (older individuals
buy goods from the young in exchange for their hoarding money).

Consequently, search theory does not exceed the OLG model in the sense that
both acknowledge money to be both a transaction medium and a store of value
for overcoming the difficulty of the double coincidence of wants. If both theories
describe the same distinct features of a monetary economy, superiority should be
judged from tractability in analyzing phenomena peculiar to a monetary economy.
As the contents of this book suggest, the OLG model can provide definitive answers
to various problems in a monetary economy. However, there is still difficulty in
analyzing how a change in the nominal money supply affects the economy when
the search model is deployed.



196 15 Does the Search Model Succeed in Describing a Monetary Economy?

15.3 The Kiyotaki—-Wright (1991) Model
and Its Properties

15.3.1 Structure of the Model

In this section, we consider the other contribution of the Kiyotaki—Wright theory
to monetary economics. The model developed in this book entirely depends on
Kiyotaki and Wright (1991). The individual actors are classified into three: produc-
ers; commodity traders; and money traders. A producer possesses nothing and is
searching for an opportunity for production. A commodity trader has already fin-
ished production and is searching for a counterpart of exchange. This counterpart is
a commodity trader or a money trader. To become a money trader, it is necessary to
become a commodity trader in advance. A money trader seeks a commodity trader
for consumption. Money is assumed to be accepted with probability one by any
trader, whereas a similar situation never exists as a guarantee in barter trade.

15.3.2 Assumptions

The assumptions of the model can now be stated:

1. Aunit good produced by each producer is differentiated in the interval z € [0, 1].
The good z is more preferable when z approaches 0. Namely, the utility derived
from the consumption of a unit good z, u(z), is a decreasing function of z;

2. There are three positions that an individual may occupy: a “producer”, a
“commodity trader”, and/or a “money trader”. Producers are in the process of
searching for an opportunity for production. If they encounter a beneficial pro-
duction opportunity, they produce a unit of good and wait to exchange this for
other types of good, because the model excludes the possibility of self-consump-
tion. An individual in such a position is called a commodity trader. Commodity
traders face two opportunities. When they encounter other types of commodity
trader who have a good that meets their preference, they exchange goods and go
back to being a producer. Otherwise, when they encounter a money trader, who
has a unit of fiat money, they sell goods in exchange for money and become a
money trader. Money traders are only searching for the opportunity to purchase
their favorite goods. When they succeed in this transaction, they consume it and
return to being a producer. However, money is nearly perishable, and they can
stay in this position within the utmost time length €;

3. The opportunity of production follows a Poisson process with mean o. Further,
the opportunity of exchange also follows the Poisson process with mean f; and

4. F(C)is the cumulative distribution function of the production cost C. If C is
located above x, the producer waits for the next chance.
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15.3.3 Analysis of the Model

In this section the Kiyotaki—Wright (1991) model is explained, and it is proven that
money never circulates without the role of a store of value, contrary to their asser-
tion. Let the expected lifetime utility of a producer, commodity trader, and money
trader be denoted as Vp, V,and V ,respectively. In this case, it is easy to show that:

v, zaJ;[VC —~V, —u(C)|dF(C). (15.13)
and that:
V =pll=ml[ {u -[V.-v, [ dz+pmyly, -v.].  (15.14)

Where: m is the ratio of money traders to total traders and is given exogenously;
x denotes the upper bound of the good at which a commodity trader accepts an
exchange; and y is the upper bound of the good that a money trader accepts in
exchange for money.

Here Egs. (15.13) and (15.14) have the following economic meaning. The left-
hand side of each equation represents the returns from maintaining a position. The
right-hand side is the gains obtained by changing position, which includes realized
utility from consumption and/or the implicit capital gain from upgrading a position.
To equalize both sides of the equation, the values of the lifetime utility vV, V,are
determined. The problem for the Kiyotaki—Wright (1991) model lies in the deriva-
tion of V. The transition from a money trader to a producer is classified into four
cases if money is not storable:

i. To match with a commodity trader and exchange money for a good;
ii. To match with a non-preferable commodity trader and get nothing;
iii. To match with a money trader and get nothing; or

iv. To match with no one.

Summing these four cases gives:
¥
v, =e {ﬁg [[1—m]J0 u(z)dz+ Vp]+[l—ﬁs]Vp}+0(e). (15.15)

Where: € is the short interval within which money can serve as a medium of
exchange.

The first term of the right-hand side of Eq. (15.15) corresponds to Case i, ii,
and iii, and the second term corresponds to Case iv. Subtracting e”"“V,, from both
sides and rearranging the terms:

1 _ e—rs

&

, v, -V
v, o=e’t {ﬂ[l—m”o)u(z)dz+|: ”8 ”’Hm(e). (15.16)
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Letting ¢ —0:

v,V
rv, =ﬂ[1—m]f(;vu(z)dz+lims_)0 Lt
€

(15.17)

In addition to Egs. (15.13), (15.14), and (15.16), the value-matching conditions
require that:

V.=V, +u(x). (15.18)

V=V, (15.19)

Equation (15.19) is necessary for Eq. (15.16) or (15.17) to retain economic mean-
ing. The reason V,, =V, is required is to prevent the return from being a money
trader from diverging to negative infinity. That is, if Eq. (15.19) is not satisfied, a
discontinuous jump in the value function occurs with probability one within any
small interval. Economically, this implies that the loss caused by perishing money
(the second term of Eq. (15.17)) is kept invariant while the gain from the trade be-
comes infinitesimally small (the first term of Eq. (15.17)) when the relevant interval
approaches zero.

This model possesses five equations and five endogenous variables
(VP,VC,Vm,x, ). As such, it is closed. Nevertheless, it contains a contradiction for
circulating money, as expressed in the following theorem:

Theorem 15.1
In the model, V, >V,,, holds, and money never circulates under Assumption 2.

Proof
From Egs. (15.18) and (15.19):

V.= Vp+u(x)> Vp =V,.

Inequality ¥, >V, implies that no commodity trader wishes to become a money
trader. Accordingly, money never circulates without possessing the role of a store
of value.

15.3.4 Money as a Store of Value

In this section, Assumption 2 is replaced and it is assumed that money is perpetually
storable. Then, the transition from a money trader to a producer may be classified
into four cases:

i. To match with a preferred commodity trader, exchange money for a good, and
then become a producer;
ii. To match with a non-preferable commodity trader, and stay a money holder;
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iii. To match with a money trader, get nothing, and stay a money trader; or
iv. To match with no one, and stay a money trader.

Consequently:

i {/3 e[1- m”oyu(z)dz+ pr}

+Be{m+[1-m|[1- ]}V, +[1-Be]V,,

V,=e +o(¢).

The first term on the right-hand side corresponds to the expected utility gained in
Case (i), the second term corresponds to the gain in Cases (ii) and (iii), and the third
term is the gain in Case (iv). Rearranging terms and letting ¢ — 0 gives:

", =/3[1—m]{j0y[u(z)—[Vm—Vp]]dz}. (15.20)

Equation (15.20) is the equation that Kiyotaki and Wright (1991) actually use for
the proof of the existence of a monetary economy. Interchanging the value-match-
ing conditions V,, =V, with V=V +u(y) gives:

Vi =V, +u(y), V. =V, +u(x). (15.21)

Equation (15.21) leads to the following lemma:

Lemma 15.1

y<x (15.22)

Proof
Whenever a monetary economy is sustainable, the position of money trader should
be strictly preferred to that of commodity trader. Hence:

V>V, (15.23)

holds.
From Eq. (15.21):

u(y)>u(x). (15.24)

Equation (15.24) is equivalent to Eq. (15.22).

To prove that even though money is storable, it never circulates within Kiyotaki
and Wright (1991), Eq. (15.20) must be a monotonously increasing function of y.
That is, by substituting Eq. (15.21) into (15.20):

"V, (y):ﬁ[1—m]|:joy[u(z)—u(y)]dz:|. (15.25)
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Differentiating Eq. (15.25) with respect to y shows that:

, dVZ y(y) = B1-m]u'(y) y[ Joy[u(z)_]dz} -0, (15.26)

holds. Meanwhile, it should be noted that:

0<y<x (15.27)

Accordingly, if once an individual becomes a money trader, the critical value y is
such that:

y=1x, (15.28)
Equation (15.28) contradicts Lemma 15.1. Thus, there is no individual who wants
money.
Consequently:

Theorem 15.2
Money never circulates in the Kiyotaki—Wright (1991) model even though it is stor-
able.

The critical reason that money never circulates is that there is no advantage
stemming from money hoarding. In other words, unlike in their previous article,
Kiyotaki and Wright (1991) did not succeed in entering the difficulty of the double
coincidence of wants into the model.

15.4 Concluding Remarks

This chapter has shown that money never circulates as a purely transactional me-
dium in the search model, as suggested by Kiyotaki and Wright (1991). To sustain
the monetary economy, money should also be a store of value that presumes the
existence of the difficulty of the double coincidence of wants. In this sense, both
functions are inseparable and are innate natures attached to money. Finally, if both
functions are required in the search model, the OLG model seems far more trac-
table than the search model developed by Kiyotaki and Wright (1989), because
money plays the same roles within the search model: the younger generation re-
ceives money as a store of value, and the older generation uses it as a transaction
medium.
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Appendix: Exchanges of Views Between
Referees and the Author

Several referees provided helpful comments on the author’s initial draft, in the form
of referee reports. The referee comments have been summarized below. The author
attempts to reply to the comments in the following way.

Reviewer 1

Comment 1

I am afraid that the fundamental equation fails to induce the correct equilibrium
price sequence. For example, the author fixes the equilibrium price P:+1 to solve
the current equilibrium price 2:. If so, he needs to fix Pr+2 to solve P+ and so on.
It seems to me that this procedure contradicts the infinite time horizon OLG model.

Reply to Comment 1

The fundamental equation is a non-linear first-order difference equation. Hence, if
we begin by providing an initial condition that has a plausible economic meaning
(we call such a condition confidence of money), we can obtain an exact equilibrium
price sequence of REE.

Reviewer 2

Comment 1

I agree with the author that the fundamental equation determines the equilibrium
inflation rate. However, even though the assumption of the confidence of money is
upheld and future equilibrium prices are governed by that equation, it seems to me
that how the initial (or current) price, P, is determined is quite ambiguous.
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Reply to Comment 1
If the assumption of the confidence of money is permissible (I believe so), backward
induction based on the fundamental equation solves the initial equilibrium price 2.

Comment 2

There is an alternative procedure to overcome the indeterminacy of the absolute
price level within the infinite time horizon OLG model (i.e., fiscal theory of price
level determination). This procedure is characterized as follows.

First, the policy variable is assumed to be the rate of interest, and thus real money
supply becomes an endogenous variable. Second, the integrated and intertemporal
budget constraint of the government and the central bank is never violated. Accord-
ingly, the absolute price level is determined such that the endogenous real money
supply keeps the intertemporal balanced-budget condition for a given path of nomi-
nal money supply. Compared with this hypothesis, what is the advantage of the
author’s concept (i.e., the confidence of money)?

Reply to Comment 2

This problem belongs not to the consistency of logic but to the relevance of the
assumptions. In general, an OLG model assumes the decentralization of decision
making across generations. An individual’s concern is limited to his/her lifetime.
From this point of view, the concept of the credibility of money, which asserts that
individuals believe in the stable value of money in their lifetime, is a natural pre-
sumption compared with the fiscal theory of price level determination, which re-
quires information concerning an infinitely far future.

In addition, we should remember the current difficult economic conditions in
Japan. Despite the exorbitant accumulation of public debt and undisciplined fiscal
deficits, the price level (CPI) is quite stable. How does the fiscal theory of price
determination explain such a reality?

Comment 3
What happens if the growth rate of nominal money supply differs from the inflation
rate, which is determined by the fundamental equation?

Reply to Comment 3
Our main concern is to exhibit a stationary equilibrium that follows Keynesian
theory. For this purpose, the nominal money supply growth rate is fixed to the equi-
librium inflation rate determined by the fundamental equation. Otherwise, if that
growth rate is above (below) the equilibrium inflation rate, full (zero) employment
is ultimately achieved.
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