
The traditional (monetary) approach to central banks is to consider them
as monopoly institutions independent of the elected government and
passive agents of money holders. Any competition among central banks in
a monetary union is thought to result in an over issue problem, which has
its roots in the view that moneys produced by competitive central banks
are perfect substitutes for each other. In the conventional set-up over issue
can be overcome by granting a central bank exclusive rights to conduct
monetary policy.

In this book Mark Toma explores the workings of the early Federal
Reserve System as a basis for challenging the conventional wisdom. His
approach is framed in the spirit of the public choice tradition, but is novel
insofar as its focus is the microeconomics of the central banking industry.
He develops a series of micro-based models of the banking sector which
are used to explain historical developments in central banking and in the
behavior of the monetary policy makers.

Professor Toma is able to show that competition among reserve banks
in the 1920s did not result in an over issue of Fed money. Rather the main
effect of the competitive structure was to cause reserve banks to make sub-
stantial interest payments to the private banking system in place of trans-
fers to the US government. He argues that the Congress imposed a more
monopolistic structure on the Fed in the mid 1930s in order to accommo-
date the increased revenue demands of the Treasury at the time. The book
is unique in emphasizing the evolution of the Federal Reserve from a com-
petitive to a monopolistic structure.





Competition and monopoly in the Federal Reserve System,
1914-1951



Studies in Monetary and Financial History

Editors: Michael Bordo and Forrest Capie

Michael Bordo and Forrest Capie, Monetary regimes in transition
S.N. Broadberry and N.F.R. Crafts, Britain in the international economy,

1870-1939
Trevor J.O. Dick and J.E. Floyd, Canada and the gold standard: Canada

1871-1913
Barry Eichengreen, Elusive stability: essays in the history of international

finance, 1919-1939
Kenneth Moure, Managing the franc Poincare, 1928-1936: economic

understanding and political constraint in French monetary policy
Larry Neal, The rise of financial capitalism: international capital markets

in the Age of Reason
Aurel Schubert, The credit-anstalt crisis of 1931
David C. Wheelock, The strategy and consistency of federal reserve

monetary policy, 1924-1933
Barry Eichengreen (ed.), Europe's post-war recovery
Norio Tamaki, Japanese banking, a history 1859-1959
Lawrence Officer, Between the dollar-sterling gold points, exchange rates,

parity and market behavior
Elmus Wicker, The banking panics of the Great Depression
Michele Fratianni and Franco Spinelli, A monetary history of Italy



Competition and
monopoly in the
Federal Reserve
System, 1914-1951
A microeconomics approach to
monetary history

MARK TOMA
University of Kentucky

CAMBRIDGE
UNIVERSITY PRESS



CAMBRIDGE UNIVERSITY PRESS
Cambridge, New York, Melbourne, Madrid, Cape Town, Singapore, Sao Paulo

Cambridge University Press

The Edinburgh Building, Cambridge CB2 2RU, UK

Published in the United States of America by Cambridge University Press, New York

www.cambridge.org
Information on this title: www.cambridge.org/9780521562584
©MarkToma 1997

This publication is in copyright. Subject to statutory exception
and to the provisions of relevant collective licensing agreements,
no reproduction of any part may take place without
the written permission of Cambridge University Press.

First published 1997

This digitally printed first paperback version 2005

A catalogue record for this publication is available from the British Library

Library of Congress Cataloguing in Publication data
Toma, Mark.

Competition and monopoly in the Federal Reserve System, 1914—1951:
a microeconomics approach to monetary history / Mark Toma.

p. cm.
Includes bibliographical references and index.
ISBN 0-521-56258-9 (hardcover)
1. Federal Reserve banks —  History. 2. Monetary policy —  United

States - History - 20th century. I. Title.
HG2563.T63 1997
332.1'l'0973-dc20 96-36771

CIP

ISBN-13 978-0-521-56258-4 hardback
ISBN-10 0-521-56258-9 hardback

ISBN-13 978-0-521-02203-3 paperback
ISBN-10 0-521-02203-7 paperback



To Mattie Sue





Contents

List of figures page x
List of tables xi
Preface xiii

1 Introduction 1

2 Microeconomics of the reserve industry 10

3 Peculiar economics of the founding of the Fed 22

4 Interest on reserves and reserve smoothing in a correspondent
banking system 40

5 Competitive open market operations 61

6 High tide of the Federal Reserve System? 74

7 The Fed, executive branch, and public finance, 1934-1939 88

8 World War II financing 98

9 Historical lessons 113

Notes 123
References 127
Index 131

IX



Figures

2.1 The cartel solution page 15
2.2 Profits tax 16
2.3 Seigniorage versus financial stability 18
3.1 Seigniorage, liquidity, and the National Bank System 25
3.2 Fed equity 33
4.1 Call and discount rate spread 53
4.2 Seasonal interest rates, 1917-1928 57
5.1 Chiseling 69
5.2 Securities and discounts, 1917-1923 70
5.3 Chiseling spread, 1917-1923 71
5.4 Securities, discounts, and Fed credit, 1922-1923 72
6.1 Securities, discounts, and Fed credit, 1921-1928 78
6.2 Chiseling spread, 1921-1928 79
6.3 Chiseling spread, 1921-1933 83
6.4 Securities, discounts, and Fed credit, 1921-1933 86
7.1 Permanent government spending (logs), 1918-1980 89
7.2 Detrend GNP and change in reserve requirement (logs) 96
7.3 Reserve requirement and permanent government spending

(logs) 97
8.1 Long-term government rates, 1942-1951 106
8.2 Long-term spread, 1942-1951 107
8.3 Bills held by Fed, 1942-1951 109



Tables

4.1 Fed-Treasury transfers page 55
4.2 Annual interest rates on reserves, 1922-1928 56
4.3 Tests for seasonality in the call rate, the discount rate, the rate

spread, and bankers' balances 57
4.4 Tests of hypotheses of no change in seasonal movements of the

call rate and reserve aggregates in 1922 59
6.1 Scissors effect tests 80
6.2 Tests for seasonal movement in monthly growth rate of Fed

credit and monthly change in the call rate 81
8.1 US government securities outside the Treasury and the

monetary base, 1942-1950 105
8.2 Ownership of US government securities with maturity greater

than ten years, 1942-1950 108

XI





Preface

This book is a study of the Federal Reserve System that is motivated by
what I perceive to be an important omission in most theoretical and applied
approaches to monetary economics. Modern monetary economics has been
first and foremost a demand-side theory. Whether the model of the mone-
tary economy has been based on a static, single period assumption, an over-
lapping generations assumption, or an infinitely lived representative agent
assumption, the emphasis has generally been on refining the theory of
money demand. Many of the insights of the modern approach have been
grounded in the marginal utility analysis of microeconomics.

The theme of this book is that a microfoundation of money supply is the
missing element in modern monetary economics. I ask the monetary theo-
rist to reflect on the truly bizarre nature of the modern approach to the
supply side. Typical supply-side assumptions are of the genre of Friedman's
famous helicopter money. Sometimes the money supplier is figuratively a
helicopter, sometimes an unconstrained monetary dictator, and sometimes
a central banker with a particular money supply preference (for example, a
conservative central banker). The common thread to all of these assump-
tions is that supply tends to be exogenous. To be sure modest attempts have
been made to introduce supply-side microfoundations into these models.
But nowhere do we have an approach grounded in the microeconomics of
supply that compares with the sophisticated treatment of demand. Such an
approach would be very much in the spirit of industrial organization theory
where concepts like competition among suppliers, cost of production, and
industry structure play fundamental roles.

Because my background is as an applied macro economist, this book
illustrates the supply-side approach by way of a particular historical
example - the evolution of the Federal Reserve System up to 1951. I shall
admit my bias up front and without apology. I tend to see competitive pres-
sures everywhere and the search for these pressures represents the over-
riding motif of my interpretation of the Federal Reserve period. If nothing
else, this search has much to offer as a counterweight to the prevailing
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orthodoxy which tends to cast every Fed policy as a byproduct of a discre-
tionary Fed decision maker or else as a byproduct of a Fed reaction func-
tion which relies on numerous ad hoc explanatory variables. Ultimately, my
approach will have to be judged by the standards applied to any economic
analysis: Is it consistent with the evidence and does it further our under-
standing of human actions, in this case, within the realm of monetary
institutions?

I would like to thank Michael Bordo for encouraging me to undertake
this project. Michael's credentials as an economist who uses the latest
advances in theoretical monetary economics to provide deep insights into
events in monetary history are well known. What is most impressive,
however, is the public goods nature of his professional activities. His feed-
back on my work (no matter how unorthodox my hypothesis) has often pro-
vided the basis for a fresh look at the issue at hand and always has improved
the final product.

While much of the work in this book represents my latest thinking and
therefore has not been previously published, some of the chapters do rely on
previously published work. I thank the Journal of Monetary Economics for
allowing me to draw from Toma (1985; 1991a), the Journal of Money,
Credit, and Banking for allowing me to draw from Holland and Toma
(1991), Explorations in Economic History for allowing me to draw from
Toma (1989), and The Journal of Economic History for allowing me to draw
from Toma (1992). I also thank the Earhart foundation for financial
support.



1 Introduction

1.1 A microeconomics parable

Imagine that you have just received the latest textbook in advanced micro-
economics theory. Flipping through you come to chapter 3, "The Theory of
Markets." The first section is "Demand theory." Treating pancakes as
output, the section derives a market demand function for pancakes.

In this model pancakes are special. First, they are indestructible. Second,
they serve as tickets that will determine the holders' station in an afterlife. If
there is only one pancake outstanding, then the holder of that pancake will
assume the highest possible station. All others in the individual's age cohort
will disappear into nothingness upon death. If there are two pancakes avail-
able to the cohort, then the holders of each will assume the second highest
possible station in afterlife (and so on). If the amount of pancakes equals
the cohort population, then everyone in the cohort has a pancake and they
confer no special status. Individuals assign pancake values according to
their assessment of the station pancakes will enable them to attain.

Although this theory of demand seems somewhat peculiar, you continue
to the next section expecting to find a theory of supply. Instead, the title is
"The problem of a determinate price level." Here you discover that pancake
consumers have a problem. How can they establish their current demand
without knowing the current supply and whether this supply will be aug-
mented in the future? The upshot is that today's equilibrium price of pan-
cakes depends on current and all future supplies. So the problem of a
determinate price level is fundamentally an issue of whether consumers are
able to look into the future and ascertain pancake supplies. If not, the price
of pancakes is indeterminate.

The solution turns out to be surprisingly simple: spaceship pancakes. A
spaceship appears from some unknown part of the universe and drops pan-
cakes. The drop is accompanied by a (credible) voice indicating that the ship
will return periodically and drop pancakes so as to keep constant the propor-
tion of pancakes per cohort size. Because it enables consumers to ascertain
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pancake supplies in every period, this announcement is sufficient to estab-
lish equilibrium.

The next section is "Extensions of the theory." The spaceship tires of
returning and designates an earthling as the pancake authority. The space-
ship leaves the recipe for creating pancakes - simply fry them up (at zero
resource cost) - and instructs the authority to continue with the original
supply plan.

Left to herself, the pancake authority disobeys orders and announces a
policy change. Instead of giving them away, she will charge for the pancakes.
Also, there will be a new supply plan. A pancake economist in the commu-
nity notes that the new plan is cleverly designed to maximize the present
value of revenue from pancake sales.

The final section of the chapter is "The profit incentive problem." The
problem is that pancakes are easy to produce (simply fry them up). The
pancake authority soon finds that others are invading her turf and pro-
ducing pancakes that are replicas of her own. Counterfeiters have an incen-
tive to enter the market until everyone has a pancake. At this point,
pancakes are worthless. Competition has driven the value of the total
pancake supply to zero.

The section concludes by pointing out that the solution to the profit
incentive problem is straightforward. The spaceship will return and reassert
control. By restricting supply, perhaps by re-imposing the original distribu-
tion plan, the spaceship makes the pancakes valuable.

1.2 Modern monetary theory

Substitute "money" for "pancakes" and the microeconomics parable aptly
characterizes modern monetary theory. The money market of modern
theory is plagued by problems of a determinate equilibrium. The solutions
offered by monetary theorists are analogous to the solutions offered in the
parable. The easiest solution is to assume Milton Friedman's famous heli-
copter money. A more sophisticated solution is to assume a monetary
authority, such as a conservative central banker (see Rogoff, 1985), with
well-defined plans for the money supply. These solutions are no more satis-
factory than the ones offered in the parable. They all anchor the public's
expectations by introducing a supply factor from outside the model.

At a very general level, the intent of this book is to offer a solution to the
problem of a determinate money market equilibrium that relies on the stan-
dard microeconomics theory of supply rather than the story line of the
parable. My quarrel is not just that the spaceship assumption involves too
much "hand-waving." More fundamentally, I shall argue that the analysis
in the parable is not good economics. It is based on a faulty concept of
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competition. In the parable, as well as in modern monetary theory, competi-
tion among producers takes one form only - an increase in production.
There is no recognition of the possibility that a producer may be able to pre-
serve the value of own output by producing a differentiable product and
limiting its nominal supply.

One way of introducing product differentiation into the parable is to
allow a producer's output to confer a station in afterlife that is independent
of the other producers' supply decisions. For instance, assume that the
spaceship designated numerous monetary authorities and gave each a secret
recipe for producing pancakes of a particular color. Competition in this
setting would result in a commitment by each producer to make one
pancake; each member of the community would hold a unique-colored
pancake and each of the pancakes would confer entry into the highest
station in afterlife. If a producer attempted to expand production, then its
client would switch to another supplier in waiting.

What would be the market price of a pancake? Because pancakes cost
nothing to produce, competition would reduce the price to approximately
zero. Alternatively, producers could charge a price equal to the value of a
pancake and then rebate this value to the consumer in the form of a mone-
tary or an in-kind payment. The important point is that competition has
standard optimality properties. In equilibrium, marginal cost equals mar-
ginal value and total net value is maximized.

1.3 Evolution of the economic approach to the Federal Reserve

This book focuses on the operation of a particular money supply institution
- the Federal Reserve System - to illustrate the microeconomics approach
to monetary theory. In the early days of the Federal Reserve, economists fre-
quently viewed it as a public-interested organization whose primary
purpose was to achieve some macroeconomic objective such as price stabil-
ity. The post World War II record of persistent inflation tended to reject
price stability as a predictive hypothesis. Mainstream economists then
turned to income stabilization as the Fed policy objective. The System was
viewed as a body of information-gathering technocrats who provided a
monetary boost to the economy during recessions and exercised restraint
during expansions.

Because inappropriate techniques may interfere with the Fed's ability to
stabilize the economy, even a technocratic public-interested Fed was subject
to advice and criticism from the academic community. Much of macro-
economics policy analysis has been directed toward providing the Fed deci-
sion maker with more refined tools for conducting stabilization policy. The
most thought-provoking counsel, however, emanated from the monetarist
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camp. Given informational limitations, the Fed's attempt to stabilize the
economy may actually be destabilizing. Since the problem was not one of
motivation or improper incentives, the monetarist critique did not funda-
mentally change the way the macro economist viewed Federal Reserve
policy making. After all, the economist could still hope to develop new and
improved monetary policy techniques that might overcome the information
problems.

Two independent lines of economic research in the early 1960s provided a
more fundamental challenge to the public interest view. On the one hand,
James Buchanan and Gordon Tullock (1962) pioneered work in public
choice theory. Political decision makers were not viewed as split personal-
ities who pursued private concerns in the market place and so-called public
concerns in the political arena. Instead, the public choice approach hypoth-
esized that political decision makers act like their private counterparts in
maximizing utility subject to constraints. An important research agenda for
the public choice theorist was to identify the constraints confronting policy
makers. This identification process must play a fundamental role in any
theory of the Fed, such as the one developed in this book, which claims a
microeconomics foundation.

At about the same time as the emergence of public choice theory, the
theory of rational expectations revolutionized macroeconomics. The Lucas
policy-ineffectiveness critique posed a challenge to the monetarist view that
Fed officials were motivated to stabilize income. If stabilization policy was
not effective, then why would rational Fed decision makers attempt to stabi-
lize? The time and effort used in a futile effort to achieve the impossible
could be used to increase consumption or leisure.

Although seemingly unrelated, the public choice and rational expecta-
tions theories point to a new way of viewing Fed decision making. While
rational expectations theory emphasizes the inability of policy makers to
fine tune the economy, the public choice approach emphasizes that policy
makers do not necessarily have an incentive to pursue a fine-tuning strategy.
Work by public choice theorists on the political process in general suggests
that, instead of being motivated by welfare considerations, many govern-
ment programs simply redistribute wealth from one interest group to
another. Furthermore, government programs generally require a revenue
source. This suggests that money creation may be viewed as a means of
raising revenue for funding general government expenditures.

Interestingly, the new classical, rational expectations theory reached
much the same conclusion but from a different direction. Given that money
creation does not have systematic real effects, the new classical approach
raises the question of what drives the money-supply process. One answer is
that even a welfare-maximizing government might use money as a revenue
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device. In a world where other revenue instruments impose deadweight
losses on the general taxpayer, optimal fiscal policy considerations suggest
that the government would want to raise some revenue through the inflation
tax.1

Neither the new classical nor the public choice approaches provide a
completely satisfactory basis for explaining the actions of central bankers.
The problem with the new classical approach is that it tends to view the
government as a black box where optimal policies automatically emerge. A
typical assumption is that the government is a monolithic policy maker who
passively maximizes the utility of a population of identical taxpayers. This
approach ignores critical microeconomics issues such as possible principal-
agent problems between the taxpayer and the appointed political repre-
sentative or the politician and the bureaucrat who ultimately implements
policy.

By taking institutions seriously, public choice theory brings to the fore-
front the issue of how taxpayers (or at least coalitions of taxpayers) design
the rules of the monetary game to obtain what is in their long-run interest.
But often the public choice theorist ignores the insights offered by the new
classical approach about the impact of various policy rules on individual
decision making. Because the way rules influence incentives depends on the
connection between policy actions and the economy, and even more impor-
tantly on how policy makers and the public perceive these connections, the
new classical approach to macroeconomics becomes a necessary comple-
ment to public choice theory. Specifically, the new classical approach asks
the public choice theorist to consider the possibility that the policy makers'
inability to manipulate real variables, like real output or real interest rates,
severely restricts the set of feasible policy options.

Recent research in new classical economics (see Plosser, 1990) suggests
one narrow avenue through which Fed policy can affect the real economy.
Certain Fed regulations may interfere with the smooth functioning of the
banking system. An important example would be the imposition of reserve
requirements behind bank deposits. Reserve requirements increase the cost
of banking and thereby decrease the ability of banks to transform deposits
into loans. To the extent the private sector relies on loans to finance invest-
ment, reserve requirements tend to depress real output in the economy.
Thus, Fed regulations such as reserve requirements represent "real" factors
which can have both financial stability and economy-wide output effects.

1.4 Towards a microeconomics theory of the Federal Reserve

The public choice insight that the Fed's money creation is valued as a source
of general government funding along with the new classical insight that
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only certain narrowly defined Fed policies affect the real economy, represent
the starting point for a microeconomics theory of the Federal Reserve.
Consider a monetary sector consisting of a network of competitive private
clearinghouses (reserve banks) that provide liquidity for retail banks. The
government can raise revenue for itself by imposing monopolistic restric-
tions on the reserve industry. For example, the government could grant
monopoly status to a clearinghouse and then tax its profits. One conse-
quence is that the amount of liquidity offered to the banking system would
be reduced. The greater the government's financing needs the less liquidity
supplied by the reserve industry and the greater the fragility of the banking
system. This tradeoff between revenue needs and financial stability was at
the heart of the congressional debate preceding the founding of the Fed.

Chapter 2, "The microeconomics of the reserve industry," provides the
conceptual framework underlying the revenue-stability tradeoff. The
chapter begins by developing a general theory of equilibrium in the private
clearinghouse industry. The primary function of a clearinghouse is to
provide liquidity to the banking system by guaranteeing that bank deposits
at clearinghouses can be instantly converted into specie. This requires that
the clearinghouses hold specie which raises the cost of providing liquidity.

The -next step is to introduce a tax on clearinghouses and show how it
affects equilibrium. The higher the tax, the more funds for the government
but less liquidity for the banking system. The general conclusion is that
there is an inverse relationship between funding needs and financial stabil-
ity.

Chapter 3 considers the "Peculiar economics of the founding of the Fed."
In the nineteenth century, central banks were created in response to
increases in the financing requirements of national governments (see
Giannini, 1995). The Act establishing the Federal Reserve System was pecu-
liar in that it contained provisions which imposed tight constraints on the
ability of the new Federal Reserve banks to generate profits. Tight con-
straints made sense only if current and prospective government seigniorage
requirements were low. The chapter argues that such was the case when the
Federal Reserve Act was debated and enacted. Introduction of the federal
income tax in 1913 boosted the potential revenue from traditional sources
thereby creating the expectation that seigniorage would become a less
important factor in government financing. Of course, the United States
participation in World War I soon after the Federal Reserve banks opened
for business led to a change in expectations. A series of amendments to the
Federal Reserve Act in 1917 provided reserve banks with the ability to earn
profits and sizable transfers were made to the general government during
the war.

Chapters 4 and 5 discuss Fed policy in the immediate aftermath of the
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war. The setting was unprecedented in that reserve banks were no longer
shackled by the constraints of a high gold reserve nor was their policy dic-
tated by wartime financing considerations. How would the reserve banks
use their new-found freedom?

Chapter 4, "Interest on reserves and reserve smoothing in a correspon-
dent banking system," focuses on the use of discount policy in providing an
elastic money for the banking system during the 1920s. The chapter dis-
tinguishes between two types of banks - city and country banks. City banks
acquire banking services from the Fed and country banks acquire banking
services from the city banks. The chapter outlines the circumstances under
which reserve banks would pass along some of their profits to city banks by
way of implicit interest payments on reserves. City banks would also pay
interest on the reserves of their country bank clientele. The result is that the
overall cost to the banking system of holding reserves is lower. Perhaps of
even more importance for the stability of the banking system, the seasonal
fluctuation of reserve-holding costs turns out to be less pronounced with
these interest payments.

Chapter 5, "Competitive open market operations," directs attention
toward open market operations during the early 1920s. This was a period
when profit-seeking reserve banks actively competed with each other by
conducting open market operations (see Friedman and Schwartz, 1963).
The consensus is that competition would cause the System to "create easy
money" (D'Arista, 1994). The microeconomics view comes to the opposite
conclusion. Competitive open market operations would be associated with
monetary restraint and the absence of a seigniorage incentive problem. A
corollary is that open market operations would lead to a scissors effect: non-
borrowed reserves would displace borrowed reserves on an approximately
one-for-one basis.

Chapter 6, "High tide of the Federal Reserve System?" tests the main
hypotheses presented in chapters 4 and 5. Tests for the scissors effect over
the decade of the 1920s show that open market operations had little effect
on Federal Reserve credit. Contrary to the view offered by Friedman and
Schwartz (1963), this evidence, along with evidence on seasonal movements
in interest rates and Fed credit, indicates that the relative stability of the
economy during the decade could not be attributed to the Fed's open
market operations. The chapter concludes, however, by indicating that Fed
policy may have contributed to the onset and severity of the Great
Depression. By shutting down the discount window and centralizing open
market operations, the Fed ended its 1920s policy of providing seasonal and
emergency aid to the banking system.

Chapter 7, "The Fed, executive branch, and public finance, 1934-1939,"
begins with the observation that the Great Depression upset the stability of
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the 1920s. One effect was a surge in the government's financing require-
ments. To accommodate the surge, Congress passed legislation which repre-
sented the most fundamental change in the monetary sector since the
founding of the Fed. Among other things, legislation established the
Treasury as coproducer of money. Because Treasury money was a perfect
substitute for Fed money, the government now had to be concerned about
the over issue problem. The chapter argues that the solution was to make
the Treasury the sole issuer of new money. This helps explain why Federal
Reserve credit was constant from 1934 to 1939. The chapter also ties the
doubling of reserve requirements in 1936-37 to the increase in the govern-
ment's financing requirements.

Chapter 8, "World War II financing", continues the theme that structural
changes in the relationship between the public and the monetary authority
are brought about by shocks to the government's financing requirements. In
the 1940s the government's financing requirements increased and the rate of
gold inflow, which had been the basis of the Treasury's money production,
decreased. The task the government faced was how to supplement the
Treasury's money production without reintroducing the seigniorage incen-
tive problem. The solution was an interest rate control program. In April
1942 the Fed agreed to support 25-year government bond prices at a level
consistent with a 2.5 percent interest rate ceiling. Using a rational expecta-
tions assumption, the chapter argues that such a program required that the
Fed commit to a policy consistent with low long-run expected money
growth rates. To the extent that the Fed followed through on the commit-
ment, the interest rate control program overcame the over issue problem.

The concluding chapter, "Historical lessons", briefly reviews Fed policy
since World War II and suggests that the historical approach of this book
offers insights into the future course of monetary policy throughout the
world. Two issues seem likely to dominate the policy debate in the twenty-
first century. One is the optimal constitution for a monetary union of previ-
ously independent monetary authorities and the other is the importance of
central bank independence. The chapter suggests that competition may be a
desirable attribute of a monetary union making the presence or absence of
central bank independence largely a moot issue.

At the center of this book's account of Federal Reserve history is the gov-
ernment's financing requirements. Indeed, the reason that twentieth century
monetary policy is interesting is due to the revenue demands the federal
government has placed on the Fed. In a setting where revenue demands are
insignificant the Fed can be structured to run more or less on automatic
pilot. This was the situation that existed around the time of the Fed's found-
ing. Over time there were discrete jumps in financing requirements, the most
notable of which were the two wars and the Great Depression. At each of
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these stages, Congress passed legislation which reduced the competitiveness
of the reserve industry and thereby enhanced its long-run revenue potential.
Before considering the details of each stage, the next chapter will develop
the basic microeconomics foundation of the reserve industry.



2 Microeconomics of the reserve
industry

2.1 Overview

The traditional monetary theory of central banking has been one with little
institutional detail. Operating in a closed economy, a monopoly central
bank prints an initial allocation of infinitely lived, non-interest-bearing cur-
rency at a cost of zero. The central bank uses the currency to buy assets from
private individuals. In subsequent periods the central bank has the option
of printing new money and acquiring new assets or perhaps selling some of
its previously acquired assets for old money. One of the side effects of
money creation is that it provides a source of revenue equal to the nominal
interest rate times the real quantity of central bank assets. This revenue is
often referred to as seigniorage.1

Modern central banks bear little resemblance to this theoretical con-
struct. In addition to printing money, central banks typically provide pay-
ments services (for example, check-clearing services) and lender of last
resort services. They also tend to regulate the banking system, most notably,
by imposing reserve requirements.

Why do modern central banks engage in such a wide range of activities?
One possible explanation is that the central bank is little more than a volun-
tary association among private banks; that is, a banking club. According to
this view, the activities of a central bank correspond to what private banks
would ask from a banking club. To understand the operation of a banking
club, therefore, is to understand the operation of a central bank (see Gorton
and Mullineaux, 1987).

Another explanation is based on the notion that central banks do more
than banking clubs. Left to themselves, banking clubs would fail to under-
take certain activities that are crucial to the safety of the banking system.
Backed by the enforcement powers of the state, central banks impose legal
restrictions such as reserve requirements which are designed to internalize
spill over effects associated with purely club activities (see Goodhart, 1987,
1988).

Kevin Dowd (1994) has argued persuasively against both of these views.

10
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First, unlike central banks, banking clubs historically have confined them-
selves to strictly clearinghouse functions. So central banks are more than a
replication of banking clubs. But Dowd goes on to argue against the view
that central banks evolved to correct market failures. He concludes that
"Recent claims to the contrary notwithstanding, banking regulation and
central banking apparently did not evolve to counter inherent deficiencies
in (free) financial markets. Real-world banking regulations must therefore
have developed for other reasons than market failures, and the most
obvious reasons are political ones. The other, complementary, conclusion is
that the development of official regulations and central banking were not
Pareto improvements over the free market, and cannot therefore be justified
on efficiency grounds" (1994, p. 306).

This chapter provides a conceptual framework for understanding the
political motivations behind banking regulation and central banking. The
first step (section 2.2) is to develop a model of private reserve banks as clear-
inghouses. A key result is that competitive forces lead to the payment of
interest on reserves which induces banks to hold more reserves than other-
wise. This means that there is more liquidity in the banking system that can
be drawn upon in the case of a financial emergency. After defining the com-
petitive characteristics of the reserve market, section 2.3 introduces the
possibility that the government wants to use this market to help finance a
general revenue requirement. One way to do this would be to grant a reserve
bank monopoly status and then tax the profits of the privileged bank. For
my purposes, a state-sanctioned monopoly transforms a reserve bank into a
central bank.

There is a tension between the government's revenue needs and the stabil-
ity of the financial system. A larger government revenue requirement
decreases the interest rate paid on reserves, decreases the amount of reserve
holdings, and increases the fragility of the banking system. It was an
attempt to reduce this tension that led to the founding of the Federal
Reserve.

2.2 Model of reserve bank competition

The basic model of reserve bank competition starts with the assumption
that there are three agents in the reserve market. In addition to reserve
banks, there are retail banks (or simply banks) and the general public.
Reserve banks receive deposit funds from retail banks and retail banks
receive deposit funds from the general public. The only earning asset of
reserve banks is loans to retail banks. The possibility that reserve banks
supplement these loans with open market operations is introduced in a later
chapter. With respect to the monetary liabilities of reserve banks, neither
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private banks nor the general public hold currency. The only liability is
retail bank deposits which may pay interest.

The model also assumes that market pressures will force the reserve
banks to commit to a real asset backing for their monetary liabilities at a
preset conversion rate. The relative price of the real asset is determined in a
worldwide market. Movements in the money price of output will be tied to
movements in this relative price by the equation

(CR)(l/Po)=PG (2.1)

where CR is the conversion rate between units of money ($) and units of the
real asset, Po is the money price of output, and PG is the relative price of the
real asset (say gold). Setting the conversion rate at 1 gives the simple rela-
tionship PG=(\/PO). In the absence of shocks to the real asset market,
convertibility pegs the money price level.

A final set of assumptions concerns the uniqueness of reserve bank
money. The reserve industry provides liquidity to the banking system by
guaranteeing that the deposits retail banks hold at reserve banks can be
instantly converted into the dominant money of the economy, either specie
or possibly currency. Reserve banks can provide this guarantee at a cost that
is lower than the cost of other guarantors in the economy. This insures a
determinate demand for aggregate reserve bank money.

Given these assumptions, the first task is to derive the demand function
for aggregate reserve bank money. In this set up, only banks demand reserve
bank money in the form of reserves. The banks' choice problem is to choose
the level of reserves that maximizes profits. Consider a version of the bank
profit function used by Miron (1986) in his oft-cited work on financial
panics

TTB=iSB+rR-(w2/2)[(R/D)-l]2-dLc, (2.2)

where TTB is expected real profit, / is the nominal interest rate, SB is the
planned quantity of financial assets acquired by the bank, r is the interest
rate on reserves at a reserve bank, R is planned real reserves, w2 is the vari-
ance of withdrawals, D is expected real deposits, <iis the interest rate that the
reserve bank sets on loans to banks, and Lc is real reserve bank loans.2

The primary component of bank costs is (w2l2)[(R/D)-1]2, which reflects
the liquidity costs associated with unexpected withdrawals. While the
reserve bank guarantees conversion of bank deposits into the dominant
money of the economy, it is not a sure source of emergency funds in the case
of a shortfall of bank reserves. If a bank's reserves are inadequate because of
unanticipated withdrawals, it may have to liquidate loans which imposes
costs in the form of capital losses and excess brokerage fees. Expected costs
rise as the variance of withdrawals rises and decline as the ratio of planned
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reserves to expected deposits rises. The other component of costs is the
interest on discount loans from the reserve bank.

Each bank is subject to the constraint R+SB=D+LC, where, as discussed
in the next section, the amount of loans extended by the reserve bank is
determined by the proportion, p, of specie it holds to back bank deposits. A
profit-maximizing bank chooses

R*=D[\-(cD/w2)l (2.3)

where c is the bank's opportunity cost of holding a dollar at the reserve bank
and is equal to [/p+d{ 1 - p) - r].

In this model two factors increase and one factor decreases the holding
costs of reserves. Given the reserve bank constraint, LC=R(\ -p ) , a one unit
increase in R increases Lc by (1 — p)  units. Therefore, one cost of holding a
unit of reserves is the borrowing cost, d{\ —  p). The second cost stems from
the bank balance sheet which requires that if Lc rises by (1 —p)  when
reserves rise by 1 unit, then the bank's financial assets, SB, must fall by p
which entails a loss of /p. Finally, these two factors are offset by the interest
payment r on reserves.

Equation (2.3) serves as the foundation of the decision problem facing
reserve banks. The reserves of banks represent the monetary liabilities of the
reserve bank system and hence the source of reserve bank earning assets
which in this setting consists exclusively of loans to banks. The only func-
tions of reserve banks are to clear checks and guarantee that the deposits of
member banks (reserves) will be redeemed instantly into the dominant
money of the economy. If specie is the only dominant money component,
and if there are no substitutes for specie, then the only way a reserve bank
could provide an absolute guarantee would be to back up its liabilities one-
for-one with specie. More generally, reserve bank currency will be an imper-
fect substitute for specie. Technical substitution possibilities between specie
and currency will determine a specie-liability ratio between zero and one.

The costs of reserve banks stem from the check-clearing services they
provide and from explicit interest payments on bank reserves. The revenues
stem from discount loans and check-clearing fees. Industry profits can be
given by

U=dLc-rR, (2.4)

where the interest rate on reserves, r, is a comprehensive measure that repre-
sents both explicit and implicit components. In addition to an explicit rate
of re, the reserve bank may make an implicit payment by charging a check-
clearing fee that does not cover cost. Letting/and k represent the fee and
cost per unit of reserves, the interest rate on reserves is r=re+(/:—/).

Provisionally assume that reserve banks are able to form an effective
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cartel. The cartel's objective is to maximize equation (2.4) subject to the
balance sheet constraint, LC+PQG=R and to the minimum specie-liability
ratio, p=PGG/R, where G is specie. The constraint is based on the simplify-
ing assumption that reserve banks normally do not exercise their power to
issue currency so that neither banks nor the public hold currency. The
amount of R is the decision variable of retail banks and is given by equation
(2.3). Making the appropriate substitutions into (2.4) gives the cartel's
maximization problem as

Max n=D[l-(cDlw2)][d(l-p)-r], (2.5)

where the cartel uses d and r to control the term, [d(l - p ) - r ] .
Define z=[d(\ — p) — r]  as the profit rate per unit of reserves. An increase in

z has counter effects on profits. First, an increase in z increases profits per
unit of reserves. Second, an increase in z increases c and therefore decreases
the demand for reserves. Equating the marginal gain with the marginal loss,
the cartel chooses

[z]M = [(w2/£>)-/p]/2, (2.6)

where the M superscript indicates the monopoly (cartel) solution. Equation
(2.6) shows that a decrease in the specie ratio increases the monopoly profit
rate, [z]M.

Figure 2.1 illustrates the cartel solution. The cartel faces the aggregate
demand curve, R, and imposes a reserve holding cost on the private banking
system of c=ip+z. For a given p, the cartel selects a Jand r combination that
results in maximum profits, zR. The cartel solution at M corresponds to the
point where the elasticity of demand, for the portion of the curve above the
horizontal line at /p, equals minus one. The shaded area gives cartel profits.

The cartel has two techniques for implementing the cartel solution. First,
it may fix a common price (that is, the Jand r combination) that each reserve
bank may charge. In this case private banks would be indifferent to which
reserve bank supplied them with reserves. Alternatively, the cartel may
forgo a pricing policy and allocate each reserve bank a market share. In this
case, each reserve bank would choose its pricing policy.

Assuming homogenous reserve banks, the two techniques are equivalent.
When the cartel fixes the price to generate the holding cost [c]M in figure 2.1,
each private bank chooses its supplier through a flip of the coin and each of
n reserve banks ends up with [R]M/n of the market. When the cartel divides
the market proportionally among reserve banks, each independently
chooses the common pricing policy that gives the cartel profit rate.

The reserve bank cartel, like cartels in other industries, is unstable. Each
reserve bank has an incentive to expand market share by lowering the
holding cost to its clientele - either by lowering the discount rate or raising
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[R]M R

Figure 2.1 The cartel solution

the interest rate on reserves. Acting alone, a reserve bank could increase its
profits by an amount equal to just less than the shaded area in figure 2.1.
Since each reserve bank has an incentive to chisel, the independent adjust-
ment solution is at I with profit rates reduced to zero. In the absence of some
mechanism for detecting and punishing reserve banks which attempt to
independently adjust, the competitive solution represents an equilibrium.

2.3 Legal restrictions, government financing, and banking panics

Historically, the government has served as a cartelizing agent in selected
markets by passing laws which grant monopoly rights to a privileged firm.
The value of these rights depends on the scope of the monopoly grant. The
rights will be most valuable when a pure monopoly is offered; that is, when
competition is simply banned from the market and no conditions placed on
the activities of the monopoly firm. Rights become less valuable when entry
barriers are relaxed or if restrictions are imposed on the monopolist.

As a starting point, consider a generic contract between the government
and the privileged reserve bank that entails an unconditional lease of pure
monopoly rights with the lease payment equal to a percentage of reserve
bank profits. The percentage will be determined by the government's
revenue needs. During periods (war) when the government's revenue
requirements are high, the lease rate will be set high and during periods
(peace) when the government's revenue requirements are low, the lease rate
will be set low.

To formalize the contractual relationship between the government and
the reserve bank, let T stand for the government revenue requirement such
that
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Figure 2.2 Profits tax

T=t(U)=P, (2.7)

where t is the lease rate, II is the before tax profits of the reserve bank and P is
the lease payment. The objective of the privileged reserve bank under these
circumstances will be to maximize profits net of the lease payment; that is,

Maxir=Il(l-t)=D[\-(cDlw2)][d(l-p)-r](l-t\ (2.8)

which results in c* = [c]Mwith the reserve bank's share of total profits, IT,
equal to [z]M[R]M(\ -1) and the government's share equal to [z]M[7qMr. The
task of government is a straightforward one of taking the decision problem
of the monopolist into account and choosing the t* that makes
[z]M[R]Mt=P=T.

Point A in figure 2.2 shows the breakdown of gross profits between
retained earnings, IT, and an exogenous government revenue requirement,
T. The figure illustrates a standard result in the public finance literature: a
profit tax serves as a lump sum tax which preserves marginal conditions. As
the lease rate increases or decreases with the government's revenue require-
ment, the distribution of profits will be affected but not the level of reserves
in the banking system.

While the government covers its revenue needs at A, it does so in a way
that results in a relatively low level of reserves. Reserves are low because the
privileged reserve bank acts as a simple monopolist and sets a high holding
cost on reserves. This has potential welfare implications because in this
setup low reserves imply a low reserve-to-deposit ratio which imposes high
liquidity costs, (w2l2)[(R/D)-1]2, on the banking system.

If the government is concerned about satisfying its revenue needs in a
manner consistent with imposing the least cost on the banking system, then
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it will attempt to restructure the monopoly leasing contract in a way that
forces the privileged reserve bank to lower its holding cost. For instance,
instead of banning outside competition, entry rights might be extended to
any reserve bank that agrees not to issue its own currency. The only way
outside reserve banks could provide an absolute liquidity guarantee would
be to back bank deposits one-for-one with specie; since they would not be
able to pay interest on reserves, the holding cost for their retail members
would be the market interest rate. The privileged reserve bank would have to
do at least as good in order to attract members.

More generally, meaningful contract restructuring will occur only if
outside reserve banks are able and willing to provide reserves at a cost, say
c\ less than [c]M. The privileged reserve bank would have to reduce its
holding cost accordingly and gross profits, II, would fall. The upshot is that
the government should relax legal restrictions on competing firms such that
the gross profit of the privileged firm equals the government's revenue
requirement. In terms of figure 2.2, the solution would be at B where by
construction 11= Tand holding costs are given by the vertical distance from
the horizontal axis to B. The government could capture all of these profits
for itself by setting t= 1 in the lease agreement. The privileged reserve bank
earns zero economic profits and liquidity costs in the retail bank system are
as low as feasible given the government's revenue requirement.

An important implication of this analysis is that there is a fundamental
tension between financing needs and stability of the financial system. At one
extreme, the government's requirement may be zero, making any lease agree-
ment unnecessary. The government's job would be one of insuring position I
in figure 2.2 by allowing free entry into the market. Aggregate reserves
would be as high as possible and the financial system would be as safe as pos-
sible. As revenue needs rise, the government would structure a leasing con-
tract that embodied at least some monopolistic elements. Reserves would
fall and the banking system would become more prone to crisis.

Formally, the ability of the government to restructure a lease agreement
implies that the choice of z is transferred from the reserve industry to the
government. After setting t=l, the government will "choose" a z such that
zR=T=P. Substituting z=R/P and P = r i n t o the retail banking system's
optimal reserve ratio, R*/D, and rearranging gives the implicit function

/w2(R/D)]+(ipDI w2)-\ =0. (2.9)

Next, implicitly differentiating (RID) with respect to T gives

d(R/D)/dT=- (R/D)/[w2(R/D)2-T\. (2.10)

As illustrated in figure 2.3(a), equations (2.9) and (2.10) imply a Laffer-
like relationship between (R/D) and T. When T=0, the government chooses
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(b) RID (a)

(c) T (d)

Figure 2.3 Seigniorage versus financial stability

a competitive leasing contract which from equation (2.9) results in the com-
petitive solution, R/D=\-(ipDI w2). At first, incremental increases in T
reduce liquidity; that is, d(R/D)ldT<0, when T< w\RID)2. Eventually, the
point is reached, T=w2(R/D)2, where incremental increases in z no longer
generate more profits and hence no longer generate more revenue for the
government's financing requirements. Since liquidity and government
revenue both fall, the government will never choose to increase z beyond
this point. In figure 2.3(a), the relevant portion of the Laffer curve is given
by the heavily shaded segment whose end points correspond to the compet-
itive and monopoly profit rates.

While figure 2.3(a) relates financing to the reserve ratio, figure 2.3(b)
relates the reserve ratio to the banking system's liquidity costs,
L=(w2/2)[(i?AD)-l]2. When the reserve ratio falls, liquidity is low and
liquidity costs are high. According to Miron, the banking system is prone to
panics during these periods of low liquidity and high costs.

Figure 2.3(c) completes the picture by indicating how a change in the gov-
ernment's financing requirements filters through the banking system to
affect liquidity costs. For T=0, retail banks choose I which results in liquid-
ity costs of [L]1. For T= w\RIDf=[T\M, retail banks choose M which results
in liquidity costs of [L]M. The general relationship between T and L is a
Laffer-like one with the heavily shaded segment in figure 2.3(c) correspond-
ing to the heavily shaded segment in figure 2.3(a). Over the relevant range,
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an increase in the government's financing requirements will increase the
probability of banking panics.

Figure 2.3 indicates that the government can raise, at most, [7]M in
revenue from the reserve banking system. What recourse does the govern-
ment have if its revenue requirement exceeds the monopoly payment? A
related issue is whether a government take over of the reserve industry
reduces the liquidity costs associated with a particular revenue requirement.
The next section addresses these issues by considering nationalization of the
reserve bank industry.

2.4 Nationalization

The tradeoff between L and T in figure 2.3 is based on a private reserve
bank system in which the owners have a residual claim to profits (net of the
lease payment). In a model where revenue and costs are uncertain, these
profits may be positive or negative. Negative profits might arise if a reserve
bank faced a shortfall of reserves that forced it to liquidate assets on short
notice.

The model of the reserve bank industry developed to this point, however,
assumes away the possibility of reserve shortfalls. In the case where there are
no substitutes for specie, a guarantee that members' deposits will be
redeemed with the dominant money (specie) requires holding a 100 percent
specie reserve behind deposits. In the case where "technological" conditions
determine that reserve bank currency is somewhat substitutable, then the
dominant money consists of both specie and currency and the guarantee
requires somewhat less than a 100 percent specie reserve. The important
point is that in either case a reserve bank always holds enough specie reserve
to insure that a shortfall is not possible. Put differently, in a purely laissez-
faire setting a reserve bank holds enough specie to insure against the
possibility that its profits will be negative.3

The economic rationale of a government guarantee of the payments
system must stem from some cost advantage vis-a-vis the reserve industry.
One potential advantage is that, on relatively short notice, the government
can call upon its tax and borrowing powers to acquire specie which may be
used to accommodate the demands of retail banks to cash in their deposits
at reserve banks. If these powers are sufficiently well developed, then the
government will be able to guarantee the payments system with less specie
reserve than if the reserve bank system were solely responsible for the guar-
antee. To take advantage of these powers, the government may either hold
the specie in its own vaults (thus relieving the reserve bank from having to
hold specie) and extract a high lease payment from the reserve bank or
require the reserve bank to hold the specie (in an amount that would be
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lower than if the reserve bank was making the guarantee) and extract a
lower lease payment.

Consider a government promise to insure the reserve bank industry
against any negative profits arising from adverse interbank clearings. If a
negative profit situation arises, the government will provide reserve banks
with (lump sum) subsidies that return profits to zero.4 To model the effect of
this limited guarantee, assume it implies a specie ratio of p , such that p < p,
and the government imposes this requirement on the reserve bank. In the
system of equations (2.1-2.10), p now replaces p and the monopoly and
competitive solutions shift to M' and I' in figure 2.2. This would generate a
new set of Laffer curves (not shown) in figures 2.3(a) and 2.3(c). Liquidity
costs now would be lower for any particular revenue requirement.

The central conclusion is that a government which has a cost advantage
in providing liquidity to the banking system will have an incentive to effec-
tively nationalize the interbank clearing function of reserve banks. This
allows the industry to operate with lower specie backing and loosens the
tension between financing requirements and liquidity costs. As a result the
banking system is less susceptible to financial crisis.

2.5 Conclusion

This chapter has provided the conceptual framework for addressing what
will become a key issue in the rest of the book - the evolution of the US
monetary system in the late nineteenth and early twentieth centuries. For
the US, identifying the driving force behind changes in monetary institu-
tions has usually been posed as an either/or question: "Has the monetary
system evolved in response to government financing requirements or to
financial stability considerations?" Posing the question in this way, however,
hides the interconnection between financing requirements and stability. An
increase in financing requirements causes the government to restrain
competition in the reserve industry in order to generate monopoly profits in
which it can share. The byproduct is a retail banking sector that is more
fragile and therefore more susceptible to a financial crisis. Thus, there is a
tradeoff between financing requirements and stability. To the extent that the
financing requirement is truly exogenous, .it represents a factor that is
fundamental in explaining changes in the competitive structure of the
reserve industry.

Another factor is the specie backing of money. Like financing require-
ments, this chapter has treated the gold reserve ratio as an element of public
finance that is outside the control of the government. In particular, the
specie ratio can be viewed as a "technology" variable that influences the cost
of collecting seigniorage. A technical innovation (a decrease in the ratio)
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reduces collection costs and lessens the tension between financing require-
ments and stability. For a given financing requirement, the innovation
allows the government to restructure the reserve industry in a way that
makes it more competitive. The overriding theme, therefore, is that public
finance considerations, whether in the form of changes in financing require-
ments or technical changes in the specie ratio, are the driving force behind
the evolution of the US monetary system.



3 Peculiar economics of the
founding of the Fed

It is almost literally true that the Federal Reserve System, as originally conceived,
was simply the nationalization of the private clearinghouse system.

(Gorton, 1985, p. 277)

3.1 Introduction

The quote by David Gorton provides a concise, although slightly mis-
leading, statement of the hypothesis that forms the basis of this chapter. The
quote suggests that the founders of the Fed intended to create a national
clearinghouse rather than a modern central bank. It is misleading, however,
in that the founders did not necessarily intend full nationalization. The
hypothesis to be presented in this chapter is that the Federal Reserve con-
sisted of national clearinghouse banks that were to compete along side the
private clearinghouse system.

One goal of this chapter is to provide a conceptual framework for evalu-
ating this narrow version of the nationalization hypothesis. In so doing, it
will be necessary to investigate the conditions leading to the passage of the
Federal Reserve Act. The US monetary system in the nineteenth century
was governed by the National Banking Act of 1864. This legislation created
a new type of currency, the national bank note, with collateral backing of
government bonds. The rationale was to provide a source of revenue for
financing the outlays associated with the Civil War. Subsequent changes in
financing conditions in the early twentieth century made the National Bank
System obsolete and led to the founding of the Fed.

A peculiar aspect of the founding of the Fed has gone largely unnoticed in
the modern literature. The founders created a system that in practice
resulted in a 100 percent gold reserve behind the monetary liabilities of the
twelve reserve banks. This led to an "earnings problem." The new system, as
originally conceived and constructed, did not provide reserve banks with
the opportunity to earn profits and hence did not generate seigniorage for
the general government. The conclusion of this chapter is that this attribute
of the new system can be explained on the basis of public finance consider-
ations. Simply put, financing conditions leading up to the Fed's birth no
longer warranted a monetary system which would provide revenue for the
general government.

22
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3.2 Nineteenth-century monetary policy

If one were to choose the event which most shaped the monetary system
prior to the birth of the Fed a likely candidate would be the Civil War. The
war was important for two reasons. First, it corresponded to a significant
increase in overall government financing requirements. Second, the war
limited the scope of international trade and therefore limited the amount of
funds that could be raised in the short run from the primary tax instrument,
tariffs. The upshot was a significant increase in the burden placed on bor-
rowing (future taxes) and on money as revenue-raising devices.

Monetary institutions as they existed in the 1860s precluded such a
straightforward response. Most important, the gold standard was a major
obstacle to relying more heavily on money as a financing device. If currency
had to be backed by gold, then there was little opportunity to increase
seigniorage. In terms of the theory presented in the previous chapter, the
war required greater financial resources than what could be produced by the
prevailing system.

The gold standard obstacle to the financing dilemma was at least tem-
porarily lifted in 1862 when the government and then the banks left the gold
standard by suspending specie payments. Bordo and Kydland (1992) have
provided a framework for understanding the general issue of suspended
convertibility. They interpret suspension within the context of an implicit
contract between the public and the government which states that the
government may suspend convertibility and reduce the specie ratio to zero
during an emergency, like war, as long as it promises to re-establish convert-
ibility after the emergency. To the extent that the war itself is outside of the
government's control, the wartime reduction in the specie ratio can be inter-
preted as an exogenous "technology" shock which temporarily reduces the
cost of collecting seigniorage. Taken together with the temporary decrease
in the non-seigniorage tax base (international trade) and the increase in
revenue requirements, the temporary decrease in seigniorage collection
costs called for increased seigniorage in current and future periods, but with
a greater effect during the emergency.

A stylized depiction of the optimal intertemporal policy is given in figure
3.1 (a). Laffer curve, Lo, represents the prewar situation when gold reserve
requirements restricted the maximum amount of seigniorage that could be
raised. For illustrative purposes, suppose that seigniorage requirements
were zero so that point A is the prewar solution. The wartime emergency
had the effect of reducing the gold reserve ratio which generated Laffer
curve Ly The government could now finance the emergency seigniorage
requirement, say Tx. The result would be position B. Then, after the emer-
gency, the gold standard would be re-imposed and the Laffer curve would
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return to its original position. With the restoration of international trade,
seigniorage requirements would be lower than Tv They would exceed 0,
however, since the war is assumed to have a permanent effect on govern-
ment expenditures. The result is a postwar solution at C, where seigniorage
raised, Tv is between 0 and Tv

The crucial issue is whether it would have been reasonable, from the
vantage point of the 1860s, to have expected that the monetary system intro-
duced by the National Banking Act of 1864 would produce the type of
intertemporal policy depicted in figure 3.1 (a). The first thing to note is that
the Act created a new currency, national bank notes, to supplement other
types of national currency in circulation such as United States notes. The
Treasury earned revenue on national bank notes because of a tax imposed on
each note in circulation. Seigniorage available to the government for general
funding purposes would equal the tax receipts less any revenue the Treasury
would have to set aside for backing the national bank notes with specie.

During the period of suspension (1862-78) the amount set aside would be
zero and all of the tax receipts from note issue would be available for general
funding. With resumption in 1879 the Treasury would need to hold sub-
stantial quantities of gold to insure convertibility.1 Given this gold backing,
national bank note seigniorage would tend to go down. Thus, the basic
setup of the National Banking Act would be expected to deliver the type of
intertemporal policy required by the fiscal conditions of the time: from a
prewar environment calling for zero seigniorage (position A in figure 3. l(a))
to a wartime emergency calling for significant seigniorage (position B), and
finally to a postwar peace calling for lower, but still positive, amounts of
seigniorage (position C).

3.3 The rationale for a new monetary system

While originally passed as a financing tool, the National Banking Act also
had financial stability implications. One implication stems directly from the
provisions in the Act making national bank note issue an important source
of government finance. An increase in the tax imposed on notes issued by
national banks would increase their operating costs and reduce the amount
of liquidity in the banking system. Figure 3.1 shows this liquidity effect with
positions A', B', and C in panel (c) corresponding to A, B, and C in panel
(a). Comparing prewar positions A and A' with postwar positions C and
C , liquidity is lower and the economy more susceptible to financial crisis
after the war.

This type of liquidity problem was related to another - the absence of
form-seasonal elasticity. Form-seasonal elasticity has been defined as "the
ability at critical times to convert one form of money into another without
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Figure 3.1 Seigniorage, liquidity, and the National Bank System

causing undue change in the total quantity of money" (Timberlake, 1993, p.
254). Because of the requirement that government bonds serve as collateral
backing, notes could not readily be expanded by the banking system in
response to the public's demand for currency. This posed a particular
problem during an "active" season when the public was withdrawing cur-
rency from the banking system. The expected cost to running the banking
system would be high and therefore the banking system would be most sus-
ceptible to a panic at this time (see Miron, 1986).

Given this seasonal liquidity problem, along with the longer-run liquidity
problem caused by the high overall seigniorage requirements, the theory
predicts that the period preceding creation of the Fed would be character-
ized by frequent financial panics. As has been well documented by a number
of sources, a series of banking crises did occur during the late 1880s and
early 1900s (see, for example, Sprague, 1913, chapter 3). While there is
general agreement among both contemporary and modern day economists
that these crises were a major motivation for the founding of the Fed, the
particular method by which the Fed originally was designed to solve the
financial crises problem is controversial.

One way of viewing the controversy is whether the Fed was to function as
a modern central bank or as little more than a national clearinghouse. The
policy debate leading up to the Fed's creation focused on the central
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banking responsibilities that had been undertaken by Treasury Secretary
Shaw in the early 1900s. A series of budget surpluses allowed the Treasury to
accumulate a substantial surplus fund. In an attempt to make currency
form seasonal, Shaw used the surplus to conduct open market operations
during the fall season of financial strain. The Democratic party tended to
endorse Shaw's operations and wanted to institutionalize them in the form
of a central bank with substantial monopoly powers. The Democrats
wanted to enlarge, or at least preserve, the scope of nationalization. Their
intent was that the taxing powers of the general government would under-
write any losses incurred by the central bank.

In contrast, the Republican party wanted to replace Shaw's discretionary
approach with a reserve bank structure that would automatically produce
form-seasonal movements in currency. According to this approach, the
general government would not enlarge upon the guarantee that had been
provided by the general government before 1914. Indeed, the National
Bank System was to be replaced by a monetary system that was more akin
to the one preceding the Civil War rather than to a modern central bank.
The key innovative feature was a collection of competing government clear-
inghouses which would face a bottom-line and function along side the
already existing private clearinghouse system.

The modern central bank and the more narrowly focused clearinghouse
approaches can be evaluated on the basis of public finance considerations
which predict that fundamental changes in monetary institutions are
caused by shocks to the government's taxing powers and to the govern-
ment's revenue requirements. The modern view of a fully nationalized
central banking system would seem to be appropriate if the government's
requirement for seigniorage increased. The view that the founders created a
competitive reserve banking system of limited national scope would seem to
be appropriate if the government's requirement for seigniorage decreased.

When the Federal Reserve Act was passed in December 1913, there were
no notable changes in either government expenditures or tax revenues. The
real issue, however, is whether any shocks occurred in the process of drafting
the Act that would have given the founders reason to expect that expendi-
tures and/or tax revenues would change significantly in the future. On the
expenditure side, one obvious candidate is the military buildup that would
accompany the US entry into World War I. But to assume that this buildup
would have been foreseen by the founders of the Fed seems unlikely: the war
did not breakout until June 1914 and US participation occurred much later
in 1917. There is no shock that the monetary historian might point to which
would lead to the conclusion that the founders could have reasonably fore-
cast the run-up of expenditures that eventually did occur.

The situation is different with respect to the revenue side of the ledger.
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The 16th amendment to the US Constitution, authorizing a federal income
tax, was ratified in February 1913. At this time the income tax applied only
to the richest 2 percent of the population. It was not unreasonable to fore-
cast, however, that the tax base at some future date would be broadened. Put
differently, it was not unreasonable for the founders to have expected that
the taxing powers of the US would increase significantly. With the time path
of expenditures expected to be unchanged and with tax revenues expected
to increase, the government's seigniorage requirements would fall. This pro-
vided a rare opportunity. The founders could satisfy the (reduced) seignior-
age requirements and address the form-seasonal elasticity problem by
constructing a system of competitive reserve banks whose issue of currency
would not be restricted by the collateral requirement of government bonds.

The case for interpreting the creation of the Federal Reserve along simple
clearinghouse lines has recently been taken up by Richard Timberlake. His
clearly stated position on this issue is worth quoting at length:

Creation of the Federal Reserve banks was in part a reaction to the Treasury poli-
cies that Shaw had developed. Equally important was the anticipation that the new
system would promote form-seasonal elasticity in the money supply - the mone-
tary problem publicized by many economists and politicians, and by Boutwell and
Shaw at the policy level - not through the discretion of a government official, but
on the initiative of commercial bankers themselves through a supercommercial
(Federal Reserve) bank. The emphasis shifted from discretionary policy by a
government agency to automatic and self-regulatory policy in the market. Indeed,
the early Federal Reserve System, operating on a real-bills principle and on the
doctrine of maintaining the discount rate above market rates of interest, was to be a
self-regulating appendage to a more fundamental self-regulating system - the
operational gold standard.

One can argue that Congress in fashioning the Federal Reserve System was far
from single-valued about either the means or the ends of policy. However, congress-
men offered no arguments that would have had the new institutions usurp the func-
tions of the gold standard. In giving the Federal Reserve only limited powers,
Congress did not feel the need to constrain the Fed's policies with explicit rules and
goals. (Timberlake, 1993, pp. 249-50)

In this view, the Federal Reserve System was intended to be a self-regulating,
clearinghouse system operating on a real-bills basis. Because it represents a
challenge to the modern-day consensus, this interpretation will be labeled
the revisionist view.

3.4 The Federal Reserve Act: reserve banks as monopolists or competitors?

The revisionist hypothesis that a major purpose of the founders of the
Federal Reserve was to replace a monopolistic currency-issuing institution,
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the Treasury, with a more competitive currency-issuing institution depends
critically on the meaningfulness of viewing the Federal Reserve banks as
clearinghouses operating in a market-like setting. At a minimum, this
characterization would seem to require that reserve banks produce a well-
defined output and that the decision makers at reserve banks have a claim to
earnings. Then, the competitiveness of the system could be determined by
identifying factors which tend to interfere with ease of entry into the reserve
market as well as restricting competition among the reserve banks already
in the market.

The Federal Reserve Act was the dominant factor shaping the structure
of the new system. First, consider the type of output produced. Each
reserve bank was to offer two types of monetary liabilities - deposits of
member banks and Federal Reserve notes. Section 17 of the Act made
reserve banks responsible for "servicing" these liabilities by authorizing
them to act as clearinghouses in providing payments services associated
with check-clearing and the handling of currency.

With respect to the earnings issue, the Federal Reserve Act nominally des-
ignated member banks as shareholders. They were required to subscribe to
the capital stock of their reserve bank in an amount equal to "six per centum
of the paid-up capital stock and surplus of such bank." Stock ownership,
however, did not convey voting powers. Moreover, the Act gave reserve
bank management first call on earnings to finance "all necessary expenses."
Next, member banks were to receive a dividend payment on the paid-in
capital stock. Finally, "after the aforesaid dividend claims have been fully
met, all the net earnings shall be paid to the United States as a franchise tax,
except that one-half of such net earnings shall be paid into a surplus fund
until it shall amount to forty per centum of the paid-in capital stock of such
bank." One thing the Act did not do was authorize transfer payments from
the general government to the individual reserve banks in case of a shortfall
in earnings. In this sense, the reserve banks faced a bottom line somewhat
akin to that faced by for-profit firms in a market setting.2

The Act also contained provisions which affected the monopoly power of
the individual reserve banks. For one thing, the Act created 12 reserve banks
each operating inside a distinct geographic boundary. National banks
located in a particular district were required to become members of the
reserve bank in that district. Additionally, the Act granted individual
reserve banks the authority

(1) "To buy and sell . . . bonds and notes of the United States, and bills,
notes, revenue bonds . . . issued... by any State, county....

(2) "To purchase from member banks and to sell . . . bills of exchange
arising out of commercial transactions
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(3) "To establish from time to time, subject to review and determination of
the Federal Reserve Board, rates of discount "

Nominally, each reserve bank was a regional monopolist that had the power
to control its money issue, either through open market operations in
government securities and bills of exchange (bankers' acceptances) or
through discount loans to member banks.

The aptness of the regional monopoly label depends on the ability of indi-
vidual reserve banks to coordinate their price and output decisions either
through a formal cartel agency or through informal cartel-like agreements.
The Act did create a central administrative unit, the Federal Reserve Board,
and granted it significant price-setting powers. First, the Board could set
"the charge which may be imposed for the service of clearing or collection
rendered by the Federal reserve bank" (section 16). Second, the Act author-
ized the Board to set the buy and sell rate on open market transactions in
bills of exchange (open market operations in government securities was to
be at the market rate). Third, the Federal Reserve Act qualified the power of
each reserve bank to establish discount rates by including the phrase
"subject to review and determination of the Federal Reserve Board." At
least on paper, these delegated powers established the Board as a legisla-
tively-sanctioned body which could attempt to implement a cooperative
(monopolistic) outcome on behalf of the entire system.

In practice, however, the characterization of the reserve banks as
regional monopolists is misleading. A true regional monopoly would
require that each reserve bank be protected from competition by firms
outside the system and by other firms within the system. There must be
restrictions which make entry into the market served by reserve banks pro-
hibitively expensive. There also must be restrictions which make it unfeasi-
ble (or non-profitable) for individual reserve banks to make price and/or
output decisions which would increase own demand at the expense of other
reserve banks in the system. In other words, any one reserve bank must not
be able to undercut the cartel by pricing its reserves at a level below the
cartel-sanctioned level.

Consider first the issue of entry by outside competitors. Prior to the Fed,
several types of private institutions offered payments services to the
banking system. For one thing, large national banks in urban centers fre-
quently organized private clearinghouses which would hold deposits for the
national banks and supply them with check-clearing services. The large
national banks in turn might form correspondent relationships with the
smaller and more rural banks in their region. This would entail holding the
deposits of these rural banks and supplying them with check-clearing
services. Thus, private clearinghouses and large national banks, acting as
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correspondent banks, provided many of the same services that Federal
Reserve banks were to provide.

In drafting the Federal Reserve Act, the founders made an explicit deci-
sion to retain the essential features of the correspondent banking system. In
particular, the Federal Reserve Act maintained the distinction between
national and state banks. While those banks choosing national charters did
have to become members of the Federal Reserve System, there was no
requirement that they obtain their payment services from the reserve banks.
Conceivably, a reserve bank could charge such a high service fee for check-
clearing, or perhaps offer check-clearing services of such poor quality, that
a national bank would reject the reserve bank service and turn to the local
private clearinghouse. Note, also that a bank which already had a national
charter could switch to a state bank charter and these state banks had the
option of signing up with the Fed or else remaining outside the Fed System.
If a state bank rejected Fed membership, then it tended to rely on the
national banks to supply them with payment services. The intent of the
founders was unmistaken: the Federal Reserve Act confronted the reserve
banks with competition from two important private sources - private clear-
inghouses and large national banks.

In addition to competition between the Fed and the private sector, a loop-
hole in the Federal Reserve Act allowed for the possibility of competition
among the reserve banks themselves. According to the Act, the one margin
of adjustment over which individual reserve banks unambiguously could
exercise discretion was the amount of government securities to buy and sell.
These open market operations were to be at the initiative of the individual
reserve banks and each bank was to have first claim to the earnings gener-
ated by the government securities in its portfolio.

The role of open market operations as a cartel-busting device was immedi-
ately recognized by the reserve banks. Consider a passage introducing a
study prepared in 1971 by Jane D'Arista (Staff Member, House Committee
on Banking and Currency) on early Federal Reserve monetary policy.

a power struggle began almost immediately after the Reserve banks opened for busi-
ness in November, 1914 when the Federal Reserve Board pressured the Reserve
banks for lower and more uniform discount rates and the Reserve bank Governors
resisted. The Board won this round but lost the struggle. The Reserve banks won the
struggle for power by dominating the System's open market operations.

(D'Arista, 1994, p. 2)

Based on this account, open market policy can be viewed as the competitive
mechanism through which individual reserve banks could chisel on an
attempt by the Board to use the discount rate as an instrument of coordina-
tion.
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3.5 Modeling Fed policy at birth

The discussion to this point has suggested an analogy between the reserve
market and the markets of microeconomics textbooks: the Federal Reserve
Act created a system of 12 reserve banks each of which not only had to do
battle with the competitive pressures emanating from the "external" private
correspondent banking system but also with the competitive pressures
"internal" to the reserve banking industry. Internally, there was an inherent
tension between the collective interests and the individual interests of
reserve banks. Collectively, their interests were to charge a monopoly price
to demanders of reserves. Individually, each had an incentive to conduct
independent open market operations at a price (reserve holding cost) that
would be attractive enough to take business away from the other reserve
banks in the System.

The Board was the collective agent charged with the mission of suppress-
ing these external and internal competitive pressures. Conceivably, Board
powers could be of such strength that it would be in a position to impose
monopoly "prices" and "output." If, on the other hand, Board powers
proved weak, then competitive "prices" and "output" would result.

When the reserve banks opened for business in 1914, however, they oper-
ated in a truly peculiar setting that dictated a policy outcome regardless of
the market structure of the System; that is, regardless of the cartel power of
the Board. As described by Fishe (1991), the reserve banks followed a strat-
egy of investing all of their monetary liabilities in gold. Given this 100
percent gold reserve ratio, reserve banks would have little scope to pursue a
monopolistic policy. They would have to adopt what figuratively might be
referred to as a straitjacket policy, or else face the prospects of bankruptcy.

The discount model presented in chapter 2 will serve as the basis for mod-
eling the Fed's straitjacket policy at birth. Following Fishe's lead, the key
assumption is that the newly created reserve banks faced a gold reserve ratio
of 100 percent. The remaining assumptions are motivated by the Federal
Reserve Act which, as discussed in section 3.4, defined the Fed's market
structure in rather precise terms. First, instead of a single privileged bank,
the Fed consisted of a system of 12 reserve banks. Second, the reserve banks
were instructed to accommodate demand in making discount loans. Third,
a central administrative unit, the Federal Reserve Board, was to be in charge
of setting the discount rate. Fourth, the individual reserve banks could
supplement demand-determined discount loans with open market opera-
tions. Fifth, retail banks had an option of joining the Fed or joining a
private clearinghouse. Sixth, member banks were required by the Federal
Reserve Act to purchase stock in the System.

Incorporating these features into the basic model requires that the
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balance sheet of the reserve industry be reformulated. Defining Sc as the
real amount of government securities held by reserve banks and E as
member banks' equity holdings gives the new balance sheet constraint,
Sc+Lc=R(\-p)+E. Moreover, with p=l the constraint simplifies to
SC+LC=E. The System could acquire earning assets, but in an amount
limited by the member banks' equity. In effect, reserve banks made loans to
member banks, or supplied funds through open market security purchases,
and member banks returned these funds in the form of paid-in capital.

The 100 percent gold reserve ratio implied that System profits could be
divided into independent components: profits from paid-in capital, IP, and
profits from supplying reserves, IIR. Symbolically

n=[IF]+[nK]=[(iSc+dLc)-eE\+[- rR], (3.1)

where e is the dividend rate on member bank equity. From the Federal
Reserve balance sheet, SC=E-LC. Making this substitution and rearrang-
ing gives

U=[E(i-e)-Lc(i-d)]+[- rX\. (3.2)
The variables E, R, and Lc were not under the direct control of the Fed.

The Federal Reserve Act established the equity contribution as a fixed per-
centage of member banks' capital and surplus. Both reserves and Fed loans
were determined by member banks.

For Fed loans, the member banks' demand would depend on the relation-
ship between the market interest rate and the discount rate. Figure 3.2
depicts this relationship in the Fed "equity market." The discount rate is
plotted on the vertical axis and equity on the horizontal axis. Let i0 be the
market interest rate. If d > /0, then retail banks would rely on Fed open
market operations to acquire non-borrowed funds which would be used for
paid-in capital. In this case, EB=0 and ENB=E, where the B and NB super-
scripts designate borrowed and non-borrowed. If d < iQ9 then EB=E and
ENB=0. Retail banks would acquire funds for paid-in capital by visiting the
discount window.

Because the Federal Reserve Act created the Fed as a complement to the
private clearinghouse system, profits in (3.2) would be constrained by the
ability of retail banks to choose membership in a private clearinghouse
instead of the Fed. The private system differed from the Fed in that the
clearinghouses did not have the legal power to issue currency. The only
service provided was check-clearing for members. They tended to back
clearing balances one-for-one with specie and charge a service fee that just
covered cost.

The existence of a private clearing system as a viable option for retail
banks meant that Federal Reserve banks would have to provide net benefits
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for members at least equal to what thev would receive privately. Since
reserve banks did not enjoy a cost advantage (Fed and private clearing-
houses both had a 100 percent gold reserve ratio), the Fed would be subject
to the same profit constraint facing private clearinghouses. Assuming a
competitive private system, the Fed would be constrained by the zero profit
condition [IIE]+[IIR]=0. Also, member banks initially had the option of
joining the Fed and obtaining their clearing services privately.3 This option
meant that the Fed could not charge a service fee in excess of costs; that is, r
> 0 which implies [IIR]=[- rR] < 0. The upshot is that in order for reserve
banks to survive on their own, [I1E] > 0. Profits in the equity market would
have to be at least zero.

Given E and the functions R and Lc, Fed profits in (3.2) would be contin-
gent on the policy variables d, r, and e. One option was for the founders to
have established precise levels for the three variables within the Federal
Reserve Act. The other option was to have delegated control to the newly
created Fed. The actual strategy chosen was to mandate only one of the
policy variables - the dividend rate. It turns out, however, that the particular
value of 6 percent chosen for e all but eliminated any effective control the
Board and reserve banks might have exercised over the other variables, d
and r, in the immediate aftermath of the Act.

What was special about 6 percent? This was approximately the rate on
short-term assets during the period preceding the passage of the Federal
Reserve Act in December of 1913. Note, for instance, that the rate on com-
mercial paper of 4 to 6 months averaged 6.2 percent for 1913. Thus, the
founders established an equity rate that was comparable with the rate on
short-term assets retail banks could have acquired in the absence of an
equity payment.
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Returning to profit condition (3.2), if e=i, then [I1]E=[- Lc(i—d)]. Since
[I1]E was constrained to be greater than or equal to zero, an equity rate set
equal to the market rate would require that the Board satisfy d > /. By estab-
lishing e=i0 (where the 0 subscript now signifies the Fed's birth) in the
Federal Reserve Act, the founders could anticipate that this would force the
Board to reject a subsidy rate for the discount rate.

The general conclusion is that, as the Fed opened for business, the Board
was in the position of a "price-taker." It had little choice but to set the inter-
est rate on reserves equal to zero (ro=0) and the discount rate equal to the
market rate (rfo=/o). This policy would insure that the newly created reserve
banks would start off in a break-even position and at the same time close off
any incentive they might have to conduct open market operations.4

Do the predictions of the micro model match the policy actually chosen
by the Board at the birth of the Fed? With respect to discount policy, the
model predicts a discount rate that equals 6 percent - the prevailing market
rate of interest and the rate of return on Fed equity. With respect to interest
payments on reserves, the model predicts that reserve banks would impose
service charges to cover costs - significant explicit nor implicit interest pay-
ments would not be made. On both counts, the model performs reasonably
well. Although there was some sentiment for a below market discount rate
(see D'Arista, 1994), the Board eventually agreed to an opening rate of 6
percent.5 The service charge policy was eclectic. At first there was no
uniform, systemwide check-clearing policy as reserve banks crafted their
own plans and implemented them at various times throughout 1914 and
early 1915. The general tendency, however, was for reserve banks to charge
service fees in an attempt to recoup costs (see Spahr, 1926, chapter VI).

A final set of predictions pertains to the magnitude and composition of
reserve bank earning assets. Because member banks' reserves were backed
one-for-one with gold, earning assets could only come from the equity
contributions of member banks. Also, with d= i member banks would tend
to finance their equity contribution by borrowing from the discount
window.

An examination of Federal reserve bank balance sheets in the early
months of the System support these predictions. In December 1914, total
gold (and lawful money) equalled $268 million which represented 100.3
percent of deposit and Federal Reserve note liabilities. The System's
earning assets totalled only $11 million with discounts equal to $10 million
and security holdings equal to $1 million. The $11 million in combination
with $7 million of miscellaneous assets matched the Fed's equity of $18
million.

In summary, the "straitjacket" predictions of the micro model do reason-
ably well in explaining the set-up of the Federal Reserve System at birth.
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Discount rates were tied to market and equity rates, service fees were
charged, and earning assets consisted primarily of discount loans to
member banks the proceeds of which were "returned" to the Fed in the form
of Fed equity. As long as the specie ratio stayed around 100 percent, these
straitjacket results would continue to apply. Moreover, as long as market
conditions did not change appreciably, these results would represent a
sustainable long-run equilibrium. For one thing, systemwide profits would
be non-negative. Second, reserve banks would have no incentive to conduct
open market operations; an open market operation would simply displace a
discount loan without affecting profits. Finally, retail banks would find that
they do no better or worse as members of the Fed compared with member-
ship in the private clearinghouse system.

3.6 The problem of earnings

Early on, however, reserve banks found themselves confronting what was
commonly referred to in the contemporary literature as an earnings
problem. Henry Parker Willis, Secretary of the Federal Reserve Board from
1914 to 1918 and professor of banking at Columbia University, discussed
this problem at length:

During the first year or two of the reserve banking system, it had seemed likely that
the institutions would not be able to do more than pay expenses. One or two of them
had paid dividends to stockholders, but had succeeded in doing so only by counting
every possible source of enhancement in value of assets, by spreading out their
organisation expense over a considerable period, and by otherwise giving them-
selves the advantage of all doubts. As has been seen at an earlier point, it had been
seriously argued by members of the Federal Reserve Board that the reserve banks if
"properly run" could never pay their capital stock to the member banks. This effort
had been frustrated, and it had been determined to go on as originally intended
under the act with a moderate paid-up capital. (Willis, 1923, p. 1420)

It is interesting that the earnings problem was considered endemic to the
System as it emerged from birth: The Board "seriously argued" that even
"properly run" reserve banks "could never pay their capital stock."

According to the micro model, a long-run earnings problem indeed
would arise if market conditions changed in a particular way after the Fed's
birth. Suppose at t-1, there was a permanent fall in the interest rate such
that ix < d0. The demand for borrowed equity now would switch from E to
zero in figure 3.2. The discount rate for t= 1 would depend on whether the
Board was able to adjust continuously or discontinuously.

With continuous adjustment, the Board sets dx = ix. Reserve banks finance
all of their paid-in capital from discount loans, (EB)X=E, and earn negative
economic profits in the equity market. The Board would like to either
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decrease e or set r < 0, but the Federal Reserve Act precludes these policies.
The System is not in a sustainable position.

With discontinuous adjustment, dx = i0 Reserve banks would now finance
all of their paid-in capital from open market purchases, (E^^E, and, as in
the continuous case, would earn negative economic profits in t=\.
Assuming adjustment takes place after one period, the Board would lower
the discount rate in t=2 to d2

=ix = ir Discount loans displace open market
operations, but the negative economic profits persist. Therefore, whether
adjustment is continuous or discontinuous, a change in conditions that
permanently lowers the interest rate below the dividend rate results in a
policy solution that is not sustainable.6

In contrast, a rise in the interest rate whether permanent or temporary
need not result in a policy adjustment. If ix > do=e, then EB=E. Reserve
banks still would be breaking even since their return from supplying funds
for equity, d0, equals the dividend rate, e. Also, retail banks would be
indifferent to membership in the System. A positive shock, unlike a negative
shock, to the interest rate does not pose an earnings problem.

The observation that an earnings problem emerged at the Fed's birth
leads to a simple test of the micro model. A declining interest rate after 1914
provides supporting evidence while an increasing rate works against the
model. The evidence is striking. Interest rates (commercial paper rates)
averaged 6.2 percent and 5.4 percent in 1913 and 1914. In November 1914
the rate stood at 6.44 percent. Then it dropped to 4.88 percent in December
and stayed below this level for all of 1915 and 1916, varying between 3.45
percent and 4.38 percent. This record provides clear support for the micro
model's prediction that a persistent earnings problem requires as a pre-
condition that market interest rates be persistently lower than the Fed's
equity rate of 6 percent.

3.7 Financial stability

From a financial stability perspective, the main innovations of the Federal
Reserve System were twofold. First, the Federal Reserve Act eliminated
the government bond backing of currency. Second, the Act shifted
seigniorage collection from the Treasury to the Fed and gave the Fed
clearinghouse responsibilities not possessed by the Treasury under the pre-
vious system.

The importance of the first innovation is that it held the promise of a sea-
sonal currency supply. This would tend to reduce the probability of finan-
cial crisis in the retail banking system during periods of seasonal strain. The
second innovation was important because it offered an avenue through
which interest could be paid on reserves. Such payments would reduce the
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overall cost of running the retail banking system and thereby lower the
probability of financial crisis across all seasons.

As emphasized above, the peculiar economics of the Fed was that at its
founding the reserve banks' monetary liabilities were backed essentially
one-for-one with specie. This effectively imposed a straitjacket on the Fed,
making a policy of seasonal currency supply and interest payments on
reserves a moot point. The straitjacket, however, tended to be perceived as a
temporary feature of the System. Once reserve banks had established a rep-
utation of trustworthiness they might then be in a position to fulfil their
commitment to convertibility with less than a 100 percent specie reserve. At
this time, the Act could be amended in a way that would relax the one-for-
one backing. Reserve banks would no longer have an "earnings problem"
and given sufficient competitive pressures they would have an incentive to
pay interest on reserves with the magnitude of these payments rising during
periods of seasonal strain.

3.8 Conclusion

The public finance motivation highlighted in this chapter played a relatively
minor role in the political and economic debate leading up to the founding
of the Fed. Instead, the debate in 1913 centered on the financial crisis
problem that had characterized the late nineteenth and early twentieth
centuries. The public finance issue was a peripheral one in public discourse.

Modern economists have tended to view the rationale behind the Fed's
creation in either-or terms. Either the Fed was created for seigniorage pur-
poses or else it was created for financial crisis purposes. The modern consen-
sus, like the contemporary view, is that the fundamental purpose was to
alleviate financial crises.

This chapter has rejected the either-or dichotomy. Simply put, a change
in public financing requirements allowed the monetary environment to be
restructured in a way that addressed the financial crisis problem. The found-
ers created a competitive reserve bank system and replaced the government
bond collateral requirement behind notes with a commercial paper collat-
eral requirement. Interestingly, the impetus was a reduction in seigniorage
requirements. The traditional seigniorage rationale has been turned on its
head. The congressional intent in 1913 was to create a Federal Reserve
System as an engine of monetary restraint, not as an engine of inflation.

External conditions changed rapidly in the last half of 1914 and the first
half of 1915. By the middle of 1915, it was clear that the United States would
participate in the war effort although the extent of its participation was
uncertain. Given what amounted to a permanent increase in government
spending, tax rates and seigniorage rates should increase. The difficulty the
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Fed faced at this time was that the straitjacket imposed at its birth precluded
the production of significant amounts of seigniorage.

The wartime emergency, however, made it possible to escape the strait-
jacket. The policy adjustment was twofold. One margin of adjustment was
the gold reserve ratio. On an informal basis, Federal Reserve banks pursued
less vigorously a policy which had resulted in a one-for-one backing of their
monetary liabilities with gold.7 By the end of 1916 the gold reserve ratio had
fallen from opening day levels of 100 percent to around 70 percent. Then, in
June 1917 the United States officially entered the war. With the degree of
participation no longer a matter of conjecture, the Federal Reserve Act was
amended in a way that would officially sanction a less than 100 percent gold
reserve ratio. As described by Fishe, "the note issue power of the Federal
Reserve in July 1917 was estimated to have increased by $1,875 million
because of these amendments" (Fishe, 1991, p. 313).8

The new gold policy gave rise to a second margin of adjustment: a prefer-
ential discount rate policy. Under legislation also passed in 1917, the Board
was to offer a preferential rate on loans backed by government bonds. The
preferential rate was substantially below market rates and led to a run up in
discount loans. Loans by reserve banks rose from $20 million in early 1917
to about $2 billion at the end of the policy in September 1921. My inter-
pretation of the preferential policy is that it represented the means by which
Fed management made payments (the "T" in chapter 2) to the Treasury for
the right to run the Fed. The policy allowed the Treasury to capture the
excess Fed revenue made possible by the reduction in the gold reserve.

The period following World War I was a special one in Federal Reserve
history. Reserve banks found themselves in a position where their policies
were not shackled by pre-existing constraints. In particular, they faced
neither the prewar constraint of a 100 percent specie ratio, nor the wartime
constraint of a preferential rate policy. The interesting issue was how the
reserve banks would operate in the new monetary environment. The
conventional view is that for most of the 1920s reserve bank decision makers
exercised their new found freedom in a way that tended to stabilize the
economy. The emphasis is on the fortuitous circumstances that placed indi-
viduals with strong leadership skills in positions of authority.

The theme developed in the next three chapters challenges the conven-
tional view. The personality of Fed decision makers does not play an impor-
tant role in this account; that is, Fed policy is not governed by happenstance.
Instead, the story is one of how market forces come into play. According to
the microeconomics approach Fed policy in the 1920s is as predictable as
Fed policy during the straitjacket era. The tight constraints imposed by a
100 percent gold reserve and a wartime financing policy are replaced by the
tight constraints imposed by competition.
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Chapters 4 and 5 apply the market approach to the 1920s to shed light on
two controversial Fed policy issues: (1) the role of seasonal movements in
reserves in alleviating financial panics and (2) the implications of competi-
tive open market operations for the over issue of money. In chapter 4, it
becomes useful to introduce the details of the correspondent banking
system as a way of illustrating how reserve bank interest payments were
passed down through the different levels of the private banking system in
the 1920s. In chapter 5, the emphasis is on how independently conducted
open market operations in the early 1920s served to reduce the cost to
private banks of holding reserves. While some preliminary tests are con-
ducted in these chapters, more comprehensive tests are postponed to
chapter 6 where the implications of the micro model are tested against the
conclusions of more conventional accounts.



Interest on reserves and reserve
smoothing in a correspondent
banking system

4.1. Introduction

Economists have recently renewed their interest in the effects of the found-
ing of the Federal Reserve on the frequency of financial panics. Much of this
interest stems from work by Miron (1986) which attributes financial panics
before 1914 to strains on the banking system caused by seasonal spikes in
market interest rates. Miron argues that the founders created a system that
directed Federal Reserve officials to use their discretion to supply reserves
to the banking system during periods of seasonal strain. A properly timed
discretionary policy reduces seasonal movements in interest rates and
reduces the probability of bank failures. Miron's work has given rise to what
I refer to as the new consensus, or new traditional, view of the founding of
the Fed.1

This chapter emphasizes that the new consensus view differs funda-
mentally from the original conception of the Fed. For one thing, the found-
ers tended to take seriously the gold standard constraints within which the
newly created Fed would operate (Timberlake, 1978, pp. 221-2). These con-
straints would limit the ability of the Fed to control the interest rate. The
founders' challenge, therefore, was to formulate a solution to the financial
crisis problem that did not rely on interest rate control.

The key to their solution, I argue, was section 16 of the Federal Reserve
Act which created the Fed as a national clearinghouse and granted it a right
not possessed by private clearinghouses - the right to create reserves in the
form of currency. As pointed out in the previous chapter, however, currency
issue was restricted in the early years of the System. It was not until after
World War I, when the straitjacket on reserve banks was relaxed, that
reserve banks were able to take advantage of section 16 and provide an
elastic currency.

The critical preconditions for an elastic currency supply are that reserve
banks be subject to a less than 100 percent specie requirement and that
the government's financing requirements not be too large. Under these cir-
cumstances the exemption from the restriction on currency issue would

40
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offer the Fed the opportunity to earn revenue which could be directly passed
along to the large member banks and indirectly to the non-member banks
via the correspondent system. One way to rebate the earnings to members
would be through an in-kind payment of check-clearing services. Another
way would be through below market discount loans. For instance, a dis-
count subsidy could be provided to member banks simply by keeping the
discount rate constant during autumn when market interest rates typically
rose. The discount subsidy would reduce the strain on the banking system
so that the probability of a financial panic would not rise significantly.
Accordingly, the financial crisis problem would be resolved in an automatic,
non-discretionary way.

The next section provides a historical overview of the currency elasticity
issue in a gold standard setting with a correspondent banking system and
relates it to the financial crisis problem. Section 4.3 extends the basic model
of chapter 2 to the correspondent banking system and section 4.4 contrasts
the role of private and public clearinghouses. Section 4.5 traces the evolu-
tion of the Federal Reserve System over its early years and shows that by the
end of World War I the necessary preconditions for an elastic currency
supply were in place. Section 4.6 offers concluding comments. The objective
throughout this chapter is to model the financial crisis problem and its solu-
tion in a way that is faithful to the founders' view that the correspondent
banking system, gold standard constraints, and the currency issue rights of
the reserve banks were to be important elements in the Federal Reserve
System.

4.2 Historical overview of an elastic money

Before the founding of the Federal Reserve, the correspondent banking
system was generally perceived as playing an important role in the propaga-
tion of a financial crisis. The National Banking Act of 1864 classified
national banks into three categories: redemption city banks in New York
City, redemption city banks outside New York City, and non-redemption
banks (country banks). The Act required New York City banks to hold a 25
percent reserve in lawful money (specie or greenbacks) against their note
and deposit liabilities. The redemption city banks outside New York City
also faced a 25 percent requirement, but they could hold half of the required
amount as balances at New York City banks. Country banks were required
to hold a 15 percent reserve, three-fifths of which could be held as balances
at redemption banks. In terms of a vault cash requirement, therefore, New
York City banks faced the full 25 percent requirement, redemption city
banks outside New York City faced a 12.5 percent requirement, and
country banks faced a requirement of only 6 percent. Finally, state agencies
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set reserve requirements for banks choosing state over national charters.
These requirements were generally less stringent than the national ones
with many states imposing no requirements or allowing state banks to
count bankers' balances as reserves.2

City banks in the large financial centers tended to form private clearing-
houses. As defined by WE. Spahr, "a clearing house is an association of
banks, ordinarily voluntary, to simplify and facilitate settlements of bal-
ances among the banks, and to serve as a medium for united action upon all
questions affecting their common welfare" (1926, p. 70). The most well-
known association was the New York Clearing House. For the settlement of
transactions, the New York City banks held deposits at the Clearing House
and/or scrip issued by the Clearing House. A bank that had a net "due to"
position with respect to other members at settlement time could exchange
its balances or scrip at the Clearing House for specie or currency (or more
directly use its own holdings of specie and currency) and then send the
specie or currency to the Clearing House for distribution among members.
A major purpose of the New York Clearing House, and other regional
clearinghouses, was to provide a liquidity guarantee. The Clearing House
guaranteed that its deposit and scrip liabilities would be redeemable into the
dominant money of the economy, either specie or a suitable currency sub-
stitute, and that members with claims on net "due to" banks at settlement
time would immediately receive that amount in the form of the dominant
money. If a member bank's net "due to" position exceeded its reserves
(deposits at the Clearing House, scrip, currency, and specie), then the
Clearing House would guarantee delivery of funds by discounting the "due
to" bank's high quality paper.3

The reserves of the New York City banks consisted primarily of vault
cash which did not pay interest. In contrast, other banks held a large
portion of their reserves in forms that did pay interest. For instance, banks
holding deposits (bankers' balances) at New York City banks typically
received a fixed rate of 2 percent. While the New York City banks could
supplement this explicit rate by providing correspondent services like
check-clearing at below cost or loans at below market rates, the general view
was that the overall return to banks outside New York City from holding
bankers' balances did not vary substantially in the short run.

The correspondent system resulted in a concentration of reserves in the
financial centers and seasonal movements of reserves into and out of the
centers.4 As explained by O.M.W Sprague, market rates on loans in the local
markets of country banks would be relatively low during periods of inactive
business (winter and summer) and "temporarily idle funds would be
attracted to the money centers by the interest to be secured for bankers'
deposits" (1913, p. 128). The New York banks tended to invest these funds
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in the relatively illiquid call loan market as a way of earning a relatively high
rate of return. During periods of active trade (spring and autumn) market
rates tended to rise and country banks would withdraw funds from bankers'
deposits held in New York banks. While the seasonal movement in bankers'
balances would pose no special problems during "normal" years, it did
place country banks and the entire banking system in a more fragile posi-
tion during the autumn active-trading season (Sprague, 1910, p. 127). At
this time bankers' balances, which were the primary source of funds for city
banks and the primary reserves of country banks, would be relatively low. If
some economy-wide shock resulted in unanticipated withdrawals from
country banks, then country banks would experience a shortage of reserves.
Moreover, as country banks cashed-in their bankers' balances, the city
banks, whose assets were tied up in the call loan market, would find it costly
to cover the unexpected withdrawals on such short notice. Because both
country and city banks would be in highly illiquid positions, the probability
of financial panic was relatively high during the active season.

A number of commentators pointed to the interest payment on bankers'
balances as the source of the problem. They reasoned that, if city banks did
not pay interest, then reserves would not be attracted to the center in the
first place. Instead of holding bankers' balances, country banks would be
more inclined to hold vault cash as reserves. A prohibition of interest
payment on bankers' balances, therefore, would serve to shift the composi-
tion of reserves toward the highly liquid vault cash component.
Furthermore, once relieved from the interest cost on bankers' balances, city
banks would not be as anxious to seek out investments in the risky call loan
market (Sprague, 1910, pp. 91-7; West, 1977, chapter 2).

At a more fundamental level, the financial crisis problem was attributed
to an inelastic currency - in particular, the absence of any mechanism within
the correspondent system which would serve to augment the nominal
supply of currency during periods of seasonal stringency (see Sprague,
1913, chapter 3; for other pre-Fed sources see Friedman and Schwartz,
1963, pp. 168-72, 189-96). Currency tended to be inelastic across seasons
because of several legal restrictions on currency issue by the banking
system. For one thing, federal legislation passed in 1865 required that
national bank notes be backed by US government securities and imposed a
10 percent tax on notes issued by banks other than national banks (for
example, state banks). Perhaps more important, the National Banking Act
of 1864 did not sanction clearinghouse currency and any attempt by clear-
inghouses to issue circulating currency legally should have been covered by
the 10 percent tax imposed in 1865. Except for emergencies, when author-
ities tended to ignore the law, clearinghouses did not issue such currency
(Spahr, 1926, p. 161; White, 1983, p. 77).
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The early commentators who attributed the financial crisis problem to
the restrictions on currency issue offered several remedies. The most radical
approach called for placing a central clearinghouse at the top of the
banking system with an exemption from the legal restrictions. According to
one variant of this approach, the central clearinghouse's main task would be
to formalize the 1902-6 policy of Treasury Secretary Leslie Shaw, who
attempted to use excess reserves of the Treasury to smooth interest rates
(Timberlake, 1978, pp. 175-9). According to another view, however, the
gold standard would impose tight constraints on the ability of a central
authority to control market interest rates.5 Still, an ordinary clearinghouse
might be able to reduce the probability of financial crisis if given the oppor-
tunity to undertake its clearinghouse functions to the fullest extent possible.
A clearinghouse, whose currency issue was not legally restricted, may have
both the capability and the incentive to use its tools - most notably discount
loans to city banks - to reduce the seasonal strain on the banking system.

The historical overview has discussed the source of the financial crisis
problem from the perspective of those who were instrumental in the found-
ing of the Fed. One version of this "old" tradition focused on the legal
restrictions placed on financial institutions in the correspondent system as
the primary source of the financial crisis problem. Under this interpreta-
tion, the payment of interest on bankers' balances was not the culprit, but
instead it was federal law which restricted the issue of currency by private
banks and most important by private clearinghouses. Within this legal
restriction camp, however, there was no widely agreed-upon policy pre-
scription. In particular, there was no definitive analysis about how a public
clearinghouse might be able to smooth the reserves of the banking system in
a gold standard setting where the clearinghouse was unable to influence the
market rate on loans.

Recent models of the financial crisis problem have downplayed the gold
standard setting as well as a second factor that was central to the earlier
analysis - the role of the correspondent system. Miron's oft-cited model is a
prototype for this modern view. He models the interest rate as determined in
the domestic loan market and treats a bank as an entity whose decisions are
independent of decisions of the other financial institutions higher up in the
hierarchy. According to this "new" tradition, the central bank wards off
financial crises by smoothing market interest rates.

4.3 Modeling reserve smoothing in a correspondent banking system

My objective in this section is to model reserve smoothing in a way that brings
to center stage the founders' emphasis on the correspondent system, gold
standard constraints, and the role of legal restrictions on clearinghouses. The
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major insight, which was implicit in the founders' view but not rigorously for-
mulated, is that the elimination of legal restrictions on the Fed would reduce
Fed costs and induce the Fed to pass these savings along to the large city
banks, who were its primary members, in such a way as to smooth their
reserve holding costs. Also, in a correspondent setting, market pressures
would cause the city banks to pass the savings further down the banking hier-
archy to the country banks. The end result is that a non-legally restricted Fed
would directly smooth city bank holding cost and indirectly smooth country
bank holding cost without affecting market interest rates.

The basic set-up is a refinement of the model presented in chapter 2. In
that model there were two types of financial institutions: banks and clear-
inghouses. Here we add a third type by separating private banks into
country and city banks. The model simplifies the reserve holding decisions
of the three institutions. The country banks hold reserves at the city banks
in the form of bankers' balances. The city banks hold reserves in the form of
deposits at the clearinghouse or possibly specie in their vaults. The clearing-
house holds specie as reserves.

For the country bank, I use a variation of the profit function from chapter
2 (see equation 2.2). In particular

nB=iSB+bBB-(wB
2l2)[(BB/D)-1]2, (4.1)

where IIB is expected profit, / is the interest rate on bank assets, SB is the
planned quantity of bank assets, b is the interest rate on bankers' balances at
a city bank, BB is planned bankers' balances, wB

2 is the variance of with-
drawals from the country bank, and D is expected deposits. Country bank
costs are given by (wB

2/2)[(BB/D)-\f, with bankers' balances serving as
reserves. A major difference between (4.1) and (2.2) is that the country bank
does not obtain loans from a reserve bank.

The country bank maximizes expected profit subject to the constraint,
BB+SB=D. The bank's optimal amount of reserves is

BB*=D[l-(cBD/wB% (4.2)
where cB is the country bank's opportunity cost of holding a dollar at the
city bank. Because country banks do not borrow from a reserve bank, cB
equals i—b. 6

A Miron-like interpretation of the pre-1914 financial crisis problem can
be illustrated with equation (4.2). First note that Miron did not consider the
possibility of an interest payment on reserves; that is, b=0. Also, Miron
assumed that the interest rate on bank assets ("loans") was determined in
the banking system by the aggregate supply and demand for bank assets
such that / tended to rise in the autumn. Given that b=0, then cB=i and the
direct effect of the increase in the interest rate on loans was to raise the cost
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of holding reserves. Because the country bank would respond by reducing
its reserve-deposit ratio, it would be more exposed to unexpected deposit
withdrawals and so the frequency of panics would be relatively high during
the autumn.

In contrast to Miron, I adhere to the view, prominent among many at the
time of the Fed's creation, that the gold standard would remain intact and
that the interest rate on loans would be determined in a world market. I also
contend that ignoring the interconnections between country banks and
other financial institutions in the correspondent system is an important
omission. Extending the model to city banks and ultimately to clearing-
houses shows that country banks generally receive interest on balances at
city banks and that the seasonal behavior of b depends on whether clearing-
houses are legally restricted from issuing their own currency.

The prototype city bank is one located in a financial center, like New York
City. Using the equation (4.1) formulation for the country bank as a general
guide, the expected profit function of the New York City bank (N) can be
given by

nN=iS^rNRN-(wNy2)[(RJBB)-lf-bBB-dLc, (4.3)

where LN is loans of the city bank, RN is city bank reserves, rN is the interest
rate received on reserves, wN

2 is the variance of withdrawals by country
banks of their bankers' balances, Lc is loans from the clearinghouse to the
city bank, and dis the interest rate on these loans.7 A distinctive feature of
(4.3) is that there are two sources of funds for the city bank - deposits of
country banks and loans from the clearinghouse. Even if the clearinghouse
paid no interest on reserves (rN=0), it could subsidize city banks by pro-
viding them with below market discount loans (d < /).

The city bank is subject to the constraint that LN+RN=BB+LC, where, as
was discussed in chapter 2, the amount of loans extended by the clearing-
house is determined by the amount of specie it must hold to provide the
liquidity guarantee. Again, letting p represent the proportion of specie to
clearinghouse liabilities, clearinghouse loans can be given by Lc=RN(l-p)
and the city bank constraint simplifies to L N = B B - pRw

s Making these sub-
stitutions into (4.3) and rearranging gives the city bank profit maximization
problem

Max nN=(i-b)BB-[ip-r+d(\-p)]R-(wN
2l2)[(R/BB)-\]\ (4.4)

where the subscripts have been omitted when the intention is clear.
The city bank has two choice variables, the interest rate on bankers' bal-

ances, b, and the amount of reserves, R, to hold at the clearinghouse. In
choosing the interest rate on bankers' balances, the city bank must consider
the country bank's response. Equation (4.2) shows that the country bank
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increases bankers' balances at the city bank with increases in the interest rate
on these balances. Substituting BB* from equation (4.2) for BB in equation
(4.4), the city bank's optimization problem results in the general solutions

)l (4.5)

where cN=[/p—r+rf(l—p)]. Equation (4.5) is analogous to the country
bank's reserve equation with cN representing the city bank's opportunity
cost of holding reserves at the clearinghouse.

Equation (4.6) challenges Miron's assumption that the interest rate on a
country bank's reserves is zero, and provides the first fundamental insight of
the correspondent model.

Proposition 1: The interest rate a city bank pays on bankers' balances gener-
ally will be some non-zero amount that depends on the exogenous parameters,
i, wB

2, wN
2, p, andD, as well as on the rates, r andd, set by the clearinghouse.

Because seasonal movements in b are influenced by the possible seasonality
of r and d, the behavior of clearinghouses becomes a key element in under-
standing the financial crisis problem.

4.4 The role of a clearinghouse

Consider a generic clearinghouse that, while not necessarily having any
real-wo rid counterpart, serves as a reference for assessing two special cases:
a legally restricted private clearinghouse and a non-legally restricted
national clearinghouse. The generic clearinghouse is of the type considered
in chapter 2. It clears checks for its members, offers discount loans to
members, and provides a liquidity guarantee that each member's deposits at
the clearinghouse will be redeemed instantly in the dominant money.

The costs of a clearinghouse stem from the check-clearing services it pro-
vides and from any explicit interest payments it makes on city bank reserves
and the revenues stem from its discount loans and any check-clearing fees it
charges. Clearinghouse profits can be given by U=dLc-rR, and the balance
sheet constraint by LC+PQG=R where PG is the cost of specie in terms of
units of output and G is units of specie. For convenience, set PG= 1, so that
G=pR. Making the appropriate substitutions gives the clearinghouse's
maximization problem as

Max U=BB*[l-(cNBB*/w^2)][d(\-P)-r]. (4.7)

To further simplify the problem, assume that the clearinghouse is subject to
a zero profit constraint. This constraint would arise if the clearinghouse
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operated in a contestable market. Alternatively, the zero profit constraint
may be justified by the cooperative nature of the enterprise; the organizers
of the clearinghouse, city banks, may desire that any excess revenue be
transferred to them in the form of relatively high interest payments on
reserves or relatively low discount rates on loans.

Under these circumstances, the clearinghouse must set r and J in (4.7) to
satisfy the condition, d{\ —  p)—r=0.  Making this substitution in equation
(4.6) gives

i-(b%c=i{(wB
2liD)+9[l-(p//)/wN

2)]}/{2-[(p/i))2/wB
2wN

2]}, (4.8)

where the GC subscript indicates the solution with a generic clearinghouse.
Stipulating that bank reserve ratios be between 0 and 1 insures that the {}
terms in equation (4.8) are positive and therefore that the rate on bankers'
balances is less than the loan rate. An important factor that determines the
particular bankers' balance rate set by the city bank is the ability of its clear-
inghouse to substitute between currency and specie, as reflected in the
reserve ratio, p.

In keeping with the correspondent banking system as it existed before
1914, assume that a private clearinghouse faces a legal restriction in pro-
viding the liquidity guarantee. At one extreme, the legal code may preclude
the clearinghouse from issuing its own currency under any conceivable set
of events. More generally, the legal code may simply impose conditions on
the issue of currency. For instance, the legal code may place a ceiling on the
amount of clearinghouse currency or it may authorize currency issues only
during emergencies.

At this point, assume that the law prohibits the private clearinghouse
from issuing currency under any circumstances. Given the liquidity guaran-
tee, the private clearinghouse would have no choice but to back city bank
deposits one-for-one with specie implying a balance sheet constraint of
G=R and L c =0. This leads to

Proposition 2: For a legally restricted competitive clearinghouse (LC), p—1,
which according to the zero profit condition, d(l —p)  —r=0,  requires that
(f)LC=0; that is, (r6) LC=0 and (f)LC

=k. As a result, there is no interest rate
advantage to the city bank from holding reserves as deposits at the clearing-
house versus specie. The city bank's reserve cost, (cN)LC=i—(r) LC=i, moves
one-for-one with seasonal movements in i.

Because of the legal restriction, city bank deposits generate no earnings for
the clearinghouse. The clearinghouse is unable to pay interest on these
deposits, either explicitly through re or implicitly through a subsidized
check-clearing fee. With no interest rate advantage to holding deposits at
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the clearinghouse, city banks typically will hold specie and the city bank's
opportunity cost of holding reserves will move seasonally.

The clearinghouse's rate-setting strategy will feed through the correspon-
dent system and affect the interest rate that a city bank pays on bankers' bal-
ances. Substituting p= 1 in equation (4.8) results in

i-(b\c=i[(wByiD)+1 - ( ^ J [ 2 - ( / W V w N
2 ) ] . (4.9)

The country bank's opportunity cost of holding reserves can be given by the
general function (cB)LC=i-(b*)LC=f(i, wB

2, vvN
2, D). Generally, an increase in

i produces a less than one-for-one increase in (b*)LC, implying that (cB)LC
rises with i.9

Equation (4.9), in conjunction with equations (4.2) and (4.5), provides
the basis for a third insight of the correspondent model.

Proposition 3: With a legally restricted competitive clearinghouse, the country
bank's reserve cost, (cB)LC, and the reserve aggregates, (R*)LC and (BB*)LC,
respond to seasonal movements in i.

Compare propositions 2 and 3 with Miron's pre-1914 setup. Miron did not
distinguish between different types of banks and simply assumed an inflex-
ible (zero) interest rate on reserves. In contrast, I have derived a zero interest
rate on the reserves of city banks and a somewhat inflexible interest rate on
the reserves of country banks as implications of maximizing behavior in a
correspondent setting which explicitly models the connections between the
country banks, city banks, and legally restricted clearinghouses.

The limitations of Miron's model come to the forefront once the corre-
spondent model is modified to allow for the possibility that the clearing-
house at the top does not face legal restrictions. Consider a national
clearinghouse, call it the Fed, which is identical to the private clearinghouse
except that it has the legal right to create reserves by creating currency. The
right to issue currency allows the Fed to guarantee redemption of member
bank (city bank) deposits into currency and to cover member bank short-
falls of reserves even though it invests deposit funds in income-earning
assets. These earnings provide a source for subsidizing member banks either
through below market discount loans or more directly through an interest
payment on bank deposits at the clearinghouse. Potentially, these subsidies
could feed through the correspondent system and produce stronger sea-
sonal movements in the interest rate on country bank reserves.

To explore this issue in the simplest way, and to make the contrast
between a legally restricted private clearinghouse and the Fed as sharp as
possible, assume that the Fed has an unattenuated right to create currency,
that currency is a perfect substitute for specie as the dominant money, and
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that the cost of printing new currency is zero. Under these circumstances,
the clearinghouse's liquidity guarantee to member banks requires no specie
reserve; that is, p=0 and the balance sheet constraint (maintaining the
assumption of no outstanding currency) simplifies to LC=R.

We shall also continue to assume that the Fed, as a clearinghouse, is
subject to a zero profit condition. This assumption may seem inappropriate
with respect to a national clearinghouse since contestability is problematic
in a nationalized setting. Nevertheless, the zero profit condition can be
defended on a number of grounds. Most important, the founders of the Fed
included provisions in the Federal Reserve Act which subjected the market
for Fed money to considerable competitive pressures. Foremost among
these were the provisions, outlined in chapter 3, granting each of the twelve
reserve banks their own money production powers. If the Fed (the Fed
Board) set a discount rate that provided reserve banks with supernormal
profits, then each of the reserve banks would attempt to capture a larger
market share by taking actions (for instance, by conducting open market
operations) which would have the effect of lowering profit margins. The
mere threat of independent adjustment would serve as an important con-
straint on systemwide profits.

The zero profit condition can also be defended as a simplifying assump-
tion that does not affect the main results of the analysis. As long as reserve
banks face some competitive pressures, even though they may not be oper-
ating in a perfectly contestable market, then the qualitative nature of the
results derived in this section will continue to hold; that is, reserve banks will
tend to pay interest on reserves and the cost to banks of holding reserves will
tend to be smoother than otherwise. The critical point in this model is that
reserve banks are not pure regional monopolists who refuse to make inter-
est payments on reserves.

The simple zero profit assumption turns the Fed into a price-taker. The
Fed must use the discount window to supply city banks with the amount of
reserves they want at a discount rate and a rate of interest on reserves that
leaves it with zero profits. To formally illustrate the price-taker results, set
p=0 in the zero profit condition, rf(l —p)—r=0. This results in d=r. The
revenue generated by a discount loan is returned to the member banks in the
form of an interest payment on reserves.10 The only discretion the Fed has is
at what level to set the discount rate and, given this rate, whether to pay
interest on reserves explicitly at the rate re, implicitly at the rate k—f, or
through a combination of explicit and implicit payments, such that
d=r=re+(k—fy i n the simplified setting considered here, the full rate of
return on reserves equals /, the sum of the discount rate subsidy, i-d, and
the interest rate on reserves, r.n

Fed policy can be summarized by two propositions.
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Proposition 4a: Unlike a legally restricted clearinghouse, the Fed (F) will tend
to make below market rate discount loans, 0 < (d) F < i, and positive interest
payments on reserves, (re)F > 0 and/or (f)F < k. The city bank's reserve cost,
(cN)F= (d) F—  (r)F=0, does not move with seasonal movements in i.

Proposition 4b: If (f)F=(re)F=0, then (cN)F=(d)F—k and the zero profit
condition requires (d)F=k.

Proposition 4a is a statement about general rate-setting strategy which says
that the national clearinghouse must choose a d, re, and/combination that
makes the city bank's reserve holding cost, (d)F—(r) F, zero. The general
model determines only the difference (d)F—(r) F and does not lead to deter-
minate solutions for (d)F, (re)F, and (f)F separately. Proposition 4b is a
special case that leads to a determinate discount rate. If the national clear-
inghouse charges no fee and pays no explicit interest on reserves, then, in
order to make the reserve cost zero, the clearinghouse must set the discount
rate equal to k9 the per unit cost of member bank reserves. Treating k as a
constant, the model implies that the discount rate does not move seasonally.

In order to determine how the Fed's exemption from the legal restriction
feeds through the rest of the banking system, set p=0 in equation (4.8) to get

i-(b%=wB
2/2D. (4.10)

The opportunity cost to country banks of holding reserves is independent
of the loan rate. A comparison of equation (4.8) with (4.10) is the basis of

Proposition 5: Exempting a clearinghouse from the restriction on currency
issue increases b; that is, (b*)F ^ (b*)LC The exemption also causes (b*)F to
move one-for-one with i. Country bank reserve costs, (cB) p and city and country
bank reserves, (R*)Fand (BB*) p do not respond to seasonal movements in i.

The result that (b*)F ^ (b*)LC follows from the observation that when wN
2=0,

a city bank in a legally restricted setting is in the same position as the city
bank in the Fed setting in that neither bank faces any costs associated with
unexpected withdrawals. In this special case, (b*)F=(b*)LC. As wN

2 rises, the
legally restricted city bank's costs rise and it passes these costs along in the
form of a lower interest payment.

Propositions 4a, 4b, and 5 summarize the key smoothing implications
of the legal restriction model. Creation of a national clearinghouse in the
form of the Fed smooths city and country bank reserve costs and smooths
city and country bank reserves. As highlighted by 4b, a critical variable in
this process may be the discount rate. Under certain circumstances, the
Fed implements the smoothing policy simply by keeping the discount rate
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constant during seasons of increasing market loan rates. This helps alleviate
the financial crisis problem even though the Fed may be unable to influence
the market interest rate on loans in this model.12

4.5 Fed policy and the elasticity issue

The Fed's role in smoothing reserves, as summarized in propositions 1-5,
centers on its currency issue rights relative to those of its private counter-
part. Section 16 of the Federal Reserve Act is the key. It granted reserve
banks the statutory authority to create their own monetary liabilities in the
form of Federal Reserve notes and member bank deposits. This authority
was not unrestricted, however. Section 11 of the Act stipulated a 40 percent
gold reserve requirement against the Fed's monetary liabilities and when the
reserve banks opened for business they operated on the basis of a 100
percent gold reserve (see chapter 3). Still, the Federal Reserve Act held out
the promise of a reduction in the gold reserve at some future date which
should work in the direction suggested by propositions 1-5. Most impor-
tant, the overall level of subsidies to the banking system should increase
even when there is no mechanism through which Fed policy affects the
market interest rate on loans.13

This section provides a hierarchy of tests of the results contained in
propositions 1-5. Start with propositions 2 and 4a which compare the
general rate-setting policy of private clearinghouses before 1914 with the
Fed's policy. Although private clearinghouses before 1914 differed in their
rate-setting policies, general tendencies can be identified. Consistent with
proposition 2, most of a member's reserves were held as vault cash (for
example, specie) rather than deposits at the clearinghouse (Spahr, 1926, p.
135) and there is little indication that clearinghouses routinely extended
below market discount loans to their members.14 Most important, there is
little indication that they offered a price break on check-clearing services;
Gorton and Mullineaux (1987) note that clearinghouses typically required
their members to share the full costs of check-clearing.

In contrast, member bank subsidies were a built-in feature of the Federal
Reserve System. With respect to discount policy, sections 13 and 14d of the
Federal Reserve Act created a real bills mechanism that allowed reserve
banks to discount "notes, drafts, and bills of exchange arising out of actual
commercial transactions" (section 13) at discount rates to be established
"with a view of accommodating commerce and business" (section 14d). The
Act assigned the locus of decision-making power to the individual reserve
banks with general oversight by the Federal Reserve Board. After the strait-
jacket phase, the reserve banks liberally extended discount loans to member
banks, making discount loans a primary source of reserve bank earnings
(see Board of Governors, 1943, table 100, p. 368). While the discount rate
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Figure 4.1 Call and discount rate spread
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was initially above the call rate of interest, figure 4.1 shows that from 1917
until the Great Depression the discount rate was often somewhat below the
call rate; even in those years (1917,1921,1922,1924) when the discount rate
was above the call rate for a number of months, it was below the call rate by
the end of the year. Consistent with proposition 4a, discount loans were at
least a modest source of subsidies to the banking system.

Proposition 4a also predicts explicit or implicit interest payments on
reserves. The Federal Reserve Act did not authorize explicit payments but
did officially sanction an in-kind payment by allowing the Reserve Board to
set the fee that reserve banks could charge for services to member banks at a
level below costs. At first, the problem of earnings (see chapter 3) forced
reserve banks to set check-clearing fees to cover costs. Therefore, in-kind
interest payments were not important at the birth of the Fed. In 1918,
however, the Fed reduced check-clearing fees to zero (Spahr, 1926, pp. 192-3;
Duprey and Nelson, 1986, p. 27) so that starting in 1918 member banks
received interest payments in the form of "free" check-clearing services.

The crucial issue is not whether the reserve banks offered discount subsi-
dies and in-kind payments on reserves, but whether the magnitude of these
payments were economically meaningful. Were they of such magnitude to
have significantly enhanced the stability of the banking system?
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Consider first the in-kind component of the full rate of return. The size of
the in-kind component would be conditioned by the amount of Fed revenue
the reserve banks spent on member bank services versus the amount trans-
ferred to the government. Table 4.1 provides a complete account of Fed
transfers over the period from 1917 to 1979. The interwar period stands out
as one where little revenue was transferred. Most of the revenue was used to
cover Fed operating expenses.

Another factor influencing the size of the in-kind component is the extent
to which Fed operating expenses were targeted to member banks.
Throughout its existence, the major Fed expense categories have been
check-clearing and currency services provided to member banks. Still, the
question arises as to how much of these outlays represent value to member
banks and how much monopoly rents to the Fed banks.

Estimating the in-kind component proves less troublesome over the
period 1922-28 as compared with earlier or later periods. For one thing, the
end-points, 1922 and 1928, correspond to the termination of the preferen-
tial discount rate policy and to the beginning of the depression. Second,
figure 4.1 shows that, even though monthly discount rates were sometimes
above and sometimes below monthly commercial paper rates, on an average
annual basis the two roughly equaled each other. Third, the period is gener-
ally considered to be a relatively competitive one so that monopoly rents
would tend to be low.

Based on these observations, assume that the average annual discount
rate equaled the market rate and that reserve banks faced a zero profit con-
straint. Then the payment of interest by reserve banks from 1922-8 can be
characterized as follows. When a city bank deposited a dollar of reserves,
the Fed set aside p in gold and invested the remainder in earning assets. The
earning assets generated revenue, a part of which may have been transferred
to the Treasury. Competition would assure that the amount not transferred
would be paid out to the member banks in the form of in-kind payments.

Table 4.2 provides an estimate of this "competitive" in-kind rate of return
on an annual average basis. Column (1) gives the system wide reserve ratio,
column (2) gives the rate of return of Fed assets (current Fed income/ Fed
earning assets), column (3) reports transfers to the Treasury as a proportion
of Fed earning assets, column (4) gives the net rate of return of Fed assets
(columns (2)-(3)), column (5) gives the interest rate on reserves (column (4)
X (1-p), column (6) reports the commercial paper rate, and column (7)
reports the spread between commercial paper rate and the interest rate on
reserves (columns (6)-(5)).

Given that the discount rate approximated the market rate, the spread
between the market rate and the reserve rate in table 4.2 represents the cost
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Table 4.1 Fed Treasury Transfers

Year

1917
18
19

1920
21
22
23
24
25
26
27
28
29

1930
31
32
33
34
35
36
37
38
39

1940
41
42
43
44
45
46
47
48
49

Transfers
(Sbillions)

0.001
—
0.003
0.061
0.060
0.011
0.004
0.0001
0.00006
0.0008
0.0002
0.003
0.004
0.00002
—
0.002
—
—
0.0003
0.0002
0.0002
0.0001
0.00002
0.00008
0.0001
0.0002
0.0002
0.0003
0.0002
0.00007
0.075
0.167
0.193

Transfers
as percent of
government
receipts*

0.105
0.0007
—
0.117
—
—
0.008
0.004
0.003
0.002
0.0003
0.0009
0.0006
0.0009
0.0005
0.0007
0.0005
0.0002
0.174
0.386
0.499

Year

1950
51
52
53
54
55
56
57
58
59

1960
61
62
63
64
65
66
67
68
69

1970
71
72
73
74
75
76
77
78
79

Transfers
(Sbillions)

0.197
0.255
0.292
0.343
0.276
0.252
0.402
0.543
0.524
0.911
0.897
0.687
0.799
0.880
1.582
1.297
1.649
1.907
2.464
3.019
3.494
3.357
3.231
4.341
5.550
5.382
5.870
5.937
7.006
9.279

Transfers
as percent of
government
receipts

0.394
0.397
0.434
0.490
0.433
0.347
0.515
0.663
0.666
1.014
0.933
0.701
0.752
0.769
1.377
1.043
1.163
i.267
1.413
L.534
1.821
L.691
1.420
1.678
1.928
1.873
1.769
1.582
1.623
1.880

Note:
*Receipt data not available on a calendar year basis before 1929.
Source: Goodfriend and Hargraves (1983).
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Table 4.2 Annual interest rates on reserves, 1922-1928

Year

1922
1923
1924
1925
1926
1927
1928

P
(1)

0.725
0.753
0.730
0.690
0.714
0.664
0.663

Income/
Fed assets
(2)

0.038
0.042
0.031
0.030
0.036
0.027
0.036

Transfers/
Fed assets
(3)

0.008
0.003
0.000
0.000
0.000
0.000
0.001

Net asset
rate
(4)

0.030
0.039
0.031
0.030
0.036
0.027
0.035

Reserve
rate
(5)

0.008
0.010
0.008
0.009
0.010
0.009
0.013

Paper
rate
(6)

0.045
0.050
0.040
0.040
0.043
0.041
0.049

Spread
(7)

0.037
0.040
0.032
0.031
0.033
0.032
0.036

Source: Board of Governors (1943).

to banks of holding reserves. For the period as a whole, the average interest
rate on reserves was 1 percent (0.010) and the average commercial paper rate
was 4.4 percent (0.044). Therefore, the reserve rate reduced the cost to
member banks of holding reserves from 4.4 percent to 3.4 percent. Put
differently, it reduced the holding cost by more than 20 percent. These esti-
mates suggest that the in-kind payments that member banks received on
reserves in the aftermath of World War I were not trivial.

The next empirical issue concerns the seasonal behavior of the reserve
rate. Here, the reserve banks' discount policy is the focus of interest. Given
that the preconditions (f=re=0) for proposition 4b hold, the major insight
is that movements in the discount rate should be tied to movements in the
Fed's costs (services provided) per unit of member bank reserves; that is,
d=k}5 In the long run there may be substantial variation in k and therefore
substantial variation in d. As an empirical matter, however, I assume there is
little short-run fluctuation in k. Under this circumstance, the testable
implication of the correspondent model is that the Fed's discount rate is not
seasonal. During the autumn, when the call rate of interest tends to rise, the
discount rate stays constant and the rate of subsidy to the banking system
automatically increases.

Figure 4.2 plots the seasonal pattern for the call rate of interest, the dis-
count rate, and the spread between the call and discount rates from
1917-28.16The call rate exhibits a seasonal pattern, although the seasonally
is less pronounced than before 1914. Because the discount rate is relatively
constant throughout the year, the call/discount rate spread series roughly
corresponds to the call rate series. Most notably, reserve banks do not
increase the discount rate near the end-of-the-year when the call rate is
rising. Table 4.3 formally shows that the call rate and the call/discount rate
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Table 4.3 Tests for seasonality in the call rate, the discount rate, the rate
spread, and bankers' balances'1

Variable

Call rate
Discount rate

Rate spread

Bankers' balances

Period

1917-28
1917-28

1917-28

1922-8

F

2.25
0.86

(0.58)
2.21

(0.02)
0.72

(0.71)

Q

9.07*
1.76

2.83*

0.68

Notes:
a Significance level is in parentheses.
* Exceeds 0.05 critical value.
Source: Board of Governors (1943).
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Figure 4.2 Seasonal interest rates, 1917-1928



58 Compet i t ion and monopo ly in the Federal Reserve System

spread patterns are statistically significant. Movements in the discount rate
are not significant.

Statistical significance is one thing, but economic significance another.
Consider the last quarter of a "typical" year. Figure 4.2 shows that subsidies
tended to be 0.35 of a percentage point higher in October than in the rest of
the year, 0.55 higher in November, and 0.65 higher in December. To place
these monthly subsidies in context, note that the average annual holding
cost for the 1922-8 period was 3.4 percent (average annual market rate of
4.4 percent less the average annual reserve rate of 1 percent). The seasonal
subsidies, therefore, served to reduce the holding cost of reserves during
October by about 10 percent (0.35/3.4), during November by about 15
percent (0.55/3.4), and during December by about 20 percent (0.65/3.4). On
this basis, the subsidies appear to have been large enough to have reduced
the seasonal strain on the banking system by a meaningful amount.

Another set of predictions, as summarized in propositions 1, 3, and 5,
pertain to how the absence of private clearinghouse subsidies and the pres-
ence of Fed subsidies affect the rest of the banking system. The predictions
of the correspondent model are that New York banks would pay interest on
the reserves of country banks before and after 1914 (proposition 1); that the
interest rate on reserves of country banks would tend to be higher after the
Fed's creation (proposition 5); that the response of the interest rate on
country bank reserves to seasonal movements in the market interest rate on
loans would increase after the Fed's creation (propositions 3 and 5); and
that the response of city and country bank reserves to seasonal movements
in the market interest rate on loans would decrease after the Fed's creation
(propositions 3 and 5).

Proposition 1 can easily be verified by noting that New York City banks
typically paid an explicit interest rate of 2 percent on bankers' balances both
before and after 1914. This piece of evidence, however, is not decisive in
evaluating the prediction that on average b increased and became more sea-
sonal after 1914. The problem here is that in the real world an explicit inter-
est payment on reserves is one of many methods available to New York
banks in transmitting clearinghouse subsidies to country banks. Other
possibilities include below cost services and below cost loans provided by
the New York banks to the country banks. While summary statistics are not
readily available, informal evidence suggests that New York banks made
more extensive use of these methods after the Fed's creation. In a study
comparing the New York money market before and after 1914, James G.
Smith (1932) concluded that "through the use of the Federal Reserve clear-
ing system, the city banks have been able to improve and to diminish the
cost of the services they offer correspondent banks in the way of clearances
and the collection of items" (p. 281).
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Table 4.4 Tests of hypotheses of no change in seasonal movements of the
call rate and reserve aggregates in 1922 (sample period, 1919-1928)

Variable F Significance level

Call rate 3.67 0.0001
New York City reserves 0.81 0.64
New York City loan reserve 0.91 0.54

Source: Board of Governors, Banking and Monetary Statistics (1943).

Propositions 3 and 5 also imply that a seasonal change in the loan rate
will affect reserve aggregates of city and country banks before 1914 but not
after the Fed's creation. In contrast, Miron's model implies that a change in
the loan rate will affect reserve aggregates in both periods. The difference
stems from the definition of the opportunity cost of holding reserves: for
Miron the cost is the loan rate and for the legal restriction model it is the
loan rate less any subsidy rate.

Miron (1986) documented that in general loan rates were less seasonal
after the Fed's creation and that this corresponded to less seasonality in
loans, reserves, and the loan-reserve ratio. Likewise, Smith (1932) focused
on bankers' balances and documented that balances in New York City
banks were less seasonal after the Fed's creation. The important point is
that these findings are consistent not only with Miron's model but also with
the microeconomics model of correspondent banking since the cost of
holding reserves is smoother in each model. The empirical challenge is to
identify a period when the two cost measures behaved differently.

As will be discussed in chapter 6, Holland and Toma (1991) have identi-
fied such a period. They found that the call rate was not seasonal before
1922, but exhibited a significant seasonal pattern over the sub period
1922-8. With the call rate representing the cost to banks of holding reserves
in Miron's model, seasonal movements in reserve aggregates should be
more pronounced starting in 1922. In the micro model, seasonal move-
ments in reserve aggregates should not differ significantly before and after
1922 since Fed interest payments to banks would be expected to vary with
the call rate.

To provide some evidence on this issue, I tested whether the seasonality of
two reserve aggregates - New York City banks' reserve balances at the Fed
and New York City banks' loan-reserve ratio - changed in 1922 along with
the change in the seasonality of the call rate of interest. The results are
summarized in table 4.4. Seasonal fluctuations in these reserve aggregates
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did not increase in the sub-period 1922-8. Also, I tested the seasonality of
bankers' balances at New York City banks for the critical sub-period and
found that bankers' balances did not fluctuate seasonally. Overall, the
results are consistent with the micro proposition that routine Fed interest
payments during periods of seasonally high loan rates smoothed reserve-
holding costs and reserve aggregates in the banking system.

4.6 Concluding remarks

This chapter has revived a prominent early conception of the Fed's founding
by developing a model of the correspondent banking system which attrib-
utes the pre-1914 financial crisis problem to a legal restriction on the ability
of private clearinghouses to issue their own currency as backing for the
deposits of member banks. The Federal Reserve Act placed fewer restric-
tions on the currency issue rights of the reserve banks. The reserve banks,
however, were not in a position to take advantage of these rights until the
end of World War I. The correspondent model implies that at this time the
reserve banks would pass along their cost saving to the rest of the banking
system thereby smoothing reserve-holding costs and reducing the probabil-
ity of financial crisis in a way that did not require manipulation of market
interest rates. Evidence presented from the decade of the 1920s tends to
support the major predictions of the correspondent model.



5 Competitive open market
operations

5.1 Introduction

The elasticity of Fed money was not the only issue of interest in the decade
following World War I. An issue of equal importance was whether reserve
banks' use of their individual money production powers, now that they no
longer faced a 100 percent gold reserve nor were shackled by a wartime
financing policy, would result in an over issue of money. In addressing the
over issue problem, Federal Reserve historians, such as Chandler (1958),
Friedman and Schwartz (1963), and Wheelock (1991), have recognized the
special attributes of the early 1920s environment. They have tended to view
the period from 1921 to 1923 as one of profit-seeking reserve banks actively
competing with each other. In the words of Friedman and Schwartz, "open
market operations were not yet coordinated but were being carried out pri-
marily to increase earnings rather than as general credit policy" (1963, pp.
281-2).

Conventional wisdom holds that competitive reserve banks would be
prone to over issue money. Speaking with specific reference to the early
1920s, D'Arista pointed to the likelihood that reserve banks would tend to
"create easy money" (D'Arista, 1994, p. 74). In a more general context,
Rolnick, Smith, and Weber (1993, 1994) have given the tendency of over
issue by competitive money producers the generic label of a "seigniorage
incentive problem" (Rolnick, Smith, and Weber, 1993,1994).

The conventional wisdom can be contrasted with the microeconomics
perspective presented in chapter 2. That model emphasized the market con-
straints on over issue. Simply put, competition in the reserve bank industry
would be associated with monetary restraint and the absence of a seignior-
age incentive problem.

The major objective of this chapter is to use the 1921-3 competitive
episode to shed light on the over issue controversy. Sections 5.2 and 5.3
outline the implications of the conventional view in some detail and contrast
these implications with those that emerge from the micro model. Section 5.4

61
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extends the basic discount model of chapter 2 to competitive open market
operations and section 5.5 presents an empirical overview which suggests
that over issue was not a problem during the competitive period.

5.2 Conventional view

Conventional wisdom holds that competition among money producers in a
unified monetary system, such as the Federal Reserve System, results in a
seigniorage incentive problem characterized by overproduction of money.
Overproduction occurs because the public treats the moneys of producers
as perfect substitutes. According to this wisdom, coordination among the
individual producers is needed to overcome the problem. In other words, a
producer cartel is required.

On the other hand, the micro model reverses the implications of the stan-
dard approach. Independent adjustment by reserve banks generates lower
profit margins, lower costs to holders of reserve bank money, and a higher
level of aggregate real balances. According to the micro model, therefore,
the problem of high holding cost arises only under cartel conditions.

To more thoroughly investigate the differences between the conventional
and micro approaches, start by defining a unified monetary system as one
consisting of multiple moneys trading at fixed rates of exchange with all
other moneys in the system. Leaving the policy objective of money produc-
ers unspecified, conventional analysis (Kareken and Wallace, 1981; King,
Wallace, and Weber, 1992) concludes that the unified system is consistent
with deflation, inflation, or even hyperinflation. In other words, the money
and inflation time path is indeterminate.

One variant of the conventional analysis (Rolnick and Weber, 1989;
Rolnick, Smith, and Weber, 1993, 1994) attributes a particular objective
function - seigniorage maximization - to the money producers in the
system. A seigniorage maximizer does not take into account a spill over
effect that arises because independent production raises systemwide infla-
tion and reduces the aggregate demand for money and not just the demand
for that producer's output. This spill over effect leads to an inflationary bias.
The greater the competition, the greater the bias. With perfect competition
and zero production costs, money supplies will be increased without limit
and the general price level will be undefined (Friedman, 1959). The policy
implication is that spill over effects could be internalized by a monopoly
producer or a cartel of the multiple producers (Rolnick and Weber, 1989). A
more extreme solution would be to require producers to convert their
moneys into a real asset, like gold, upon demand.

Rolnick and Weber (1989) use the Federal Reserve System as an example
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of a unified monetary system that is prone to the seigniorage incentive
problem. First, they pose the question: "In what sense . . . does the United
States have something other than a single currency?" Their answer is that
each note issued clearly shows the Federal Reserve district of origin.
"Granted, these differences among Federal Reserve notes are much less dis-
tinct than those between, say, US and Italian currencies. Nevertheless, in a
physical sense, US currency is not strictly uniform" (1989, pp. 11-12).
Second, Rolnick and Weber observe that "the district Federal Reserve
banks have an agreement to swap their currencies for any other district's at
the fixed rate in any amount and at any time" (1989, p. 12).

Having concluded that the Federal Reserve System is a monetary union,
the next step is to indicate that holders of the various Fed notes will tend to
treat them as perfect substitutes. As Rolnick, Smith, and Weber note in a
more general setting: "The view that in a monetary union with fixed
exchange rates, different currencies would be perfect substitutes is moti-
vated by the observation that under such an arrangement all monies have,
by definition, the same real rates of return. Consequently, if people choose a
currency solely on the basis of its real rate of return, they will view all cur-
rencies as the same" (Rolnick, Smith, and Weber, 1993, p. 7).

The final step which triggers the seigniorage incentive problem is that
holders of a reserve bank's money are unable to convert it into the dominant
money (specie) of the economy. Convertibility is a problem either when
reserve banks fail to offer a redemption option or when they make a
nominal offer but render it ineffective by providing too few redemption
offices or offices in remote locations. Ineffective redemption implies discre-
tionary money issue; discretion which will be used to over issue money (see
Selgin and White, 1994).

For good reason, Rolnick and Weber view the modern Federal Reserve as
lacking an effective redemption option. After all, since 1971 the gold
backing of the Fed's monetary liabilities has been set to zero by law. The Fed
has been able to avoid the seigniorage incentive problem only because
reserve banks have coordinated their actions.

district Fed banks . . . have an agreement on how to set the rate of money growth
and how to distribute the resulting seigniorage. Each district bank participates in
the policy process (at Federal Open Market Committee meetings), and a unified
policy action is carried out for all twelve districts. No individual district bank can
pursue its own monetary policy. Furthermore, all seigniorage is pooled and dis-
bursed by the US Treasury. That is, by design, no district bank can gain by issuing
more of its notes than another. Even if all notes were issued by, say, the Ninth
District, the revenue would still be pooled and disbursed by the centralized author-
ity (the Treasury). (Rolnick and Weber, 1989, pp. 12-13)
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The bottom line is that over issue of Fed notes (or more generally, Fed
money) has been forestalled because monetary policy is centralized. It has
not been left to the discretion of individual reserve banks.

The alternative microeconomics interpretation challenges the conclusion
that a cartel among reserve banks is required to internalize spill over effects.
The legal structure supporting the reserve industry is assumed to be like that
characterizing the pre-modern Fed; that is, one that does not proscribe gold
backing of money. In this setting, the basic point of contention between the
conventional and micro views centers on the breadth of competition.
Following a tradition with classical roots (see Glasner, 1985), the micro
approach would argue that reserve banks in a decentralized monetary
union have opportunities to compete along a number of dimensions. These
opportunities include a commitment to redeem their monetary liabilities
into specie and to make pecuniary interest payments on their moneys.

But what if these avenues are cut-off as implicitly assumed by the conven-
tional view? Then, borrowing insights from the microeconomics literature,
one would expect that producers would compete along some other margin,
for instance by offering in-kind payments (free transaction services) to the
holders of their moneys. As pointed out in the next section, in-kind pay-
ments may be particularly important in the absence of a low cost redemp-
tion option. The micro model concludes that independent adjustment
results in a seigniorage incentive problem only if all competitive margins of
adjustment are closed off by legal restrictions.

5.3 Breadth of reserve bank competition after WWI

As far as the Federal Reserve System is concerned, the critical questions in
the debate between the conventional and micro views are "do holders of
reserve bank money have an effective redemption option?" and "do reserve
banks compete with each other by paying interest on their money?" The
Federal Reserve Act contained provisions pertaining to both issues. With
respect to redemption, section 16 of the Act required that the notes of each
reserve bank "shall be redeemed in gold on demand at the Treasury
Department of the United States, in the city of Washington, District of
Columbia, or in gold or lawful money at the Federal reserve bank."

Because of their focus on the modern Fed, Rolnick and Weber (1989) did
not directly address the issue of whether this Federal Reserve Act provision
was in fact effective. Rolnick, Smith, and Weber (1994), however, list a
number of factors including inconveniently located redemption offices
which they perceived as rendering the redemption option ineffective for
holders of bank notes before the Fed. Their analysis of pre-Fed banking
institutions suggests that they would be hesitant to embrace the notion that
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section 16 of the Federal Reserve Act provided an effective redemption
option.

Selgin and White (1994) directly attack the notion that the Federal
Reserve Act provided effective redemption. Indeed, they argue that "The
Federal Reserve System provided even less adequately than the National
Banking System had for active note redemption" (1994, p. 241). Most
important was "a rule preventing a bank from directly receiving reserve-
balance credit from its district reserve bank for a deposit of notes issued in
other districts. Member banks were thus encouraged to return their own
reserve bank's notes, but not to send in the notes issued by other district
reserve banks" (1994, p. 242). Selgin and White conclude that in both the
National Bank System and the Federal Reserve System "interventions of
the federal government prevented the stock of bank notes from adjusting in
an automatic and desirable way, in response to changes in the demand to
hold notes" (1994, p. 243).

Selgin and White's conclusions that redemption was not an effective
option under the Federal Reserve Act and that Fed money did not automat-
ically adjust are not completely convincing. Indeed, the previous chapter
documented the "automatic and desirable" adjustment in bank reserves on
a seasonal basis in the 1920s. Moreover, the source - a 1914 paper by econo-
mist F. M. Taylor - on which Selgin and White most heavily rely comes
down on the side of "automatic and desirable" adjustment in Fed notes. In
his paper titled "The elasticity of note issue under the new currency law,"
Taylor reviews both sides of the argument and concludes that "when we
take the new law as a whole, it seems not unreasonable to affirm that it
promises to accomplish, directly or indirectly, most of the ends which we
had hoped to attain through elasticity and hence promises to give us a
system which in essentials is truly and adequately elastic" (1914, p. 463).

The key here is to appreciate the "promise" referred to in the quotation
from Taylor. To be sure, reserve banks did not provide an elastic money
when they opened for business in November 1914. But inelasticity was not
due to the absence of redemption options. It was due to the straitjacket
imposed initially by the holding of a 100 percent specie reserve and later by
the wartime financing policy (see chapter 3). Once the straitjacket was
removed after World War I, an elastic money could become more than just a
"promise."

Even if the holders of reserve money are able to surmount the types of
redemption obstacles cited by Rolnick, Smith, and Weber (1994) and by
Selgin and White (1994), it is important to recognize that redemption does
not eliminate but merely reduces the seigniorage incentive problem. At most
section 16 of the Act guarantees the prospective holder of a reserve bank
dollar, who may have paid gold to obtain the dollar, a real holding return of
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zero. This is a sub-competitive real return which provides reserve banks
with a monopolistic profit margin and, according to conventional wisdom,
some incentive to expand money issue beyond the optimal level.
Elimination of the seigniorage incentive problem requires a market struc-
ture that induces reserve banks to pay competitive returns on reserve bank
money, perhaps in the form of explicit monetary interest payments or equiv-
alently a below-par acquisition price for a note.

Several attributes of the new Fed System made elimination of the
seigniorage incentive problem less than straightforward. First, the par
pricing provisions of the Act restricted reserve banks from offering their
notes at a price below face value in order to attract business. Second, while
the Act did not expressly prohibit the payment of monetary interest on
reserves, the example set by European central banks weighed against such
payments (Conway, 1914, p. 324). Third, the Act's redemption guarantee
was subject to a time consistency problem. Future legislators might pass
amendments to the original act nullifying redemption, or future Fed deci-
sion makers might shirk in enforcing the guarantee.

As was pointed out in chapter 4, however, there was one key feature of the
Federal Reserve Act which bolsters the micro view's position. Section 17
called upon reserve banks to provide check-clearing and currency services
for member banks with the service fees to be set by the Federal Reserve
Board. By 1918 the Board had established a zero pricing policy which
implied that the real value of services represented a real interest payment on
reserves. Importantly, a commitment by a reserve bank management team
to pay interest through in-kind payments could not easily be overturned by
another management team in the future. The reason is that the provision of
check-clearing and currency services generally entails an irreversible capital
expenditure. Once the investment is made, holders of reserve bank money
are guaranteed a minimum real rate of return. Moreover, this minimum real
rate of return could be supplemented by the already mentioned provision in
the Federal Reserve Act which authorized reserve banks to offer discount
loans at rates of discount subject to "review and determination" by the
Board. If the discount rate is set below market levels, then the real return on
reserves is higher than the minimum guaranteed return.

The upshot is that the Federal Reserve Act provided a solution to the
seigniorage incentive problem that, arguably, was superior to a simple
specie redemption guarantee. At best, an unqualified redemption option
promises a real return of zero while the in-kind payment, and the underlying
capital expenditure, guarantees a real rate of return greater than zero. The
magnitude of this real return would depend on the market structure of the
System. If reserve banks were able to form an effective cartel, then the real
rate of return would be relatively modest. The cartel solution depends, of
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course, on the existence of some mechanism for detecting and punishing
reserve banks which attempt to independently adjust. The next section con-
siders the circumstances under which reserve banks will have an incentive to
use open market operations to break the cartel and how independent
adjustment tends to bid up the real rate of return on Fed money.

5.4 Modeling competitive open market operations

With respect to the postwar period, there are several points of contention
between the conventional and micro views. First, what constitutes the
appropriate measure of the opportunity cost of holding reserve bank
money? Second, how does competition affect the holding cost? Third, and
most important, do competitive open market operations lead to an over
issue of Fed money?

The conventional analysis argues that reserve banks do not pay interest
on money, either explicitly or implicitly. Moreover, the conventional view in
its strongest form would question the effectiveness of the gold redemption
clause in the Federal Reserve Act. The upshot is that aggregate nominal
money production controls the nominal loan rate and this rate represents
the opportunity cost of holding money. Competitive pressures induce
reserve banks to conduct open market operations for earnings which leads
to an over issue of nominal money. Market loan rates increase, reserve
holding costs increase, and the real amount of money demanded falls.

The micro model challenges the conventional conclusions. Gold redemp-
tion is an effective option that pegs the general price level and inflation.
Under these circumstances, the loan rate is not endogenous to the reserve
industry. Nor is it the true holding cost measure since competitive pressures
would induce reserve banks to pay interest on reserves. The competitive
equilibrium is one where reserve holding costs are low, inducing banks to
hold relatively large amounts of nominal and real Fed money.

To formally indicate how competitive open market operations affect
holding costs in the micro model, start with the set-up from chapters 2 and
3. In that basic set-up, reserve banks offered only discount loans at a rate
established by the Board. They did not attempt to supplement loans with
open market operations. An important result of this section is that the
domination of discount loans in the portfolios of reserve banks cannot be
taken for granted; that is, it is not a necessary condition of equilibrium.
Whether or not discount loans dominate, turns out to be dependent on the
relationship between discount rates and market interest rates. If at any time
the discount rate is a penalty rate, then a profit opportunity arises for inde-
pendent open market operations.

Introducing open market operations into the model requires a separation
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of total reserves into borrowed and non-borrowed components. Recall from
chapters 2 and 3 that the holding cost associated with discount loans was
cB=[ip+d(\-p)-r], with the superscript, B, signifying borrowed reserves.
Open market operations will produce non-borrowed (NB) reserves with a
holding cost of simply cNB=(i-r). The non-borrowed holding cost is related
to the borrowed holding cost by the equation cNB=cB+(i-d)(l-p). The
spread between cNB and cB equals (/ — d){\  — p)  which depends on values for /,
d and p. Continue to assume that the discount rate is set by the central
administrative unit, the Board, that the market interest rate is determined in
a worldwide market, and that the gold reserve ratio is determined by
technological factors.

Under what circumstances will individual reserve banks have an incen-
tive to conduct open market operations? The prewar straitjacket outcome
of chapter 3 arises when p=l which gives (i-d)(l-p)=Q. Independent
adjustment does not occur in this special case since there is no competitive
advantage to be won by a single reserve bank engaging in open market
operations.

The wartime preferential discount rate policy implied that the discount
rate was a subsidy rate which, in combination with the wartime gold reserve
ratio of less than one, gives (i-d)(\-p) > 0. Because the holding cost of non-
borrowed reserves was greater than the cost of borrowed reserves, banks
would satisfy their entire demand for reserves by visiting the discount
window and paying the cost set by the Board. While a reserve bank would
like to produce more money by conducting open market operations, it is
unable to do so because member banks refuse to pay the relatively high
holding cost associated with the extra production. Once again, independent
adjustment does not occur.

The interesting case arose after the war on those occasions when the dis-
count rate was a penalty rate. Because the gold reserve ratio was below one
throughout the twenties, a penalty discount rate would imply that
(/— d){\  — p)  < 0 and banks would prefer non-borrowed reserves. Figure 5.1
depicts this case. Position B indicates the reference solution with the Board
implementing a discount policy which, in the absence of independent
adjustment, would generate monopolistic rents for reserve banks. But with
d > /, reserve banks have an opportunity to supply reserves at the per unit
holding cost cNB which is lower than cB by the amount (i-d)(l-p). For
reserve banks acting jointly this would not be a winning proposition since it
moves the System away from the cartel solution. For a reserve bank acting
independently, however, open market operations provide a contingent
profit opportunity.

Designate [- (i—d)(l  — p)]  as the chiseling spread. The greater the chiseling
spread, the greater the return to independent adjustment. If the discount
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Figure 5.1 Chiseling

committee is unable to control market shares, then a reserve bank acting
independently could use open market operations to capture the entire
market. The total potential gain to chiseling equals the difference between
area 2 in the figure and area 1. When all reserve banks independently adjust,
the solution will be at NB. In moving from B to NB, non-borrowed reserves
will have displaced borrowed reserves with total reserves now somewhat
higher.

A special case of interest is where the chiseling spread is only slightly
greater than zero. In figure 5.1, NB would be just to the right of B on the
demand curve and competition would not significantly affect the holding
cost. Open market operations have no monetary policy implications in that
the displacement of non-borrowed reserves for borrowed reserves is one-
for-one. Chapter 6 highlights this result and refers to it as the scissors effect.

To summarize, only when the discount rate is a penalty rate will the chis-
eling spread be positive providing reserve banks with a seigniorage incentive
to conduct open market operations. In contrast to the conventional view,
competitive open market operations do not result in a "tragedy of the
commons" type outcome with skyrocketing holding costs. Competition in
the reserve market operates as in ordinary markets: price (holding cost)
falls.

5.5 Empirical overview

In assessing whether the micro model provides insights into the operation of
the Fed, consider figures 5.2 and 5.3. Figure 5.2 shows the two major
earning assets of the reserve banks, discount loans and government securi-
ties, and figure 5.3 shows the chiseling spread from the middle of 1917 to
1924.l The preferential rate policy during the war resulted in a negative chis-
eling spread so that discount loans were the preferred earning asset of
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23

reserve banks. The huge wartime increase in Fed credit can be attributed to
member bank borrowing.

The shaded area in the two figures indicates the postwar competitive
period. In figure 5.2, government security holdings of reserve banks rose
from about $150 million to $600 million. According to the micro model, the
switch from discount loans to government securities would have occurred
only if the chiseling spread had increased. Two factors contributed to this
result. First, the preferential rate policy was phased out at the end of 1921.
Second, declining market interest rates in the aftermath of the war (with dis-
continuous adjustment in the discount rate) tended to produce a continuous
increase in the spread. Figure 5.3 shows that the chiseling spread rose
throughout the period, crossing from negative to positive at mid point. A
local maximum was achieved at the end of the competitive period.

The micro model implies that the competitive open market operations
accompanying the positive chiseling spread would be detrimental to
systemwide profits and would prompt a cartel-like response. This is pre-
cisely what occurred. In an effort to reassert central control over open
market operations, reserve banks formed a Committee of Governors on
Central Execution of Purchases and Sales of Government Securities by
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Federal Reserve banks in May 1922. The committee recommended gradual
liquidation of government security holdings and throughout the rest of
1922 the proportion of the System's earning assets held as government
securities declined (see figure 5.2). The liquidation policy continued into the
new year. At this time, however, several reserve banks again purchased
securities for their own account. A new committee, the Open Market
Investment Committee, with stronger enforcement powers replaced the old
one in April 1923 and liquidation resumed. At the end of the year a Special
System Investment Account was established at the New York Federal
Reserve which served as the joint account for dealing in government securi-
ties on behalf of all the reserve banks.

What is really at issue in the debate between the conventional and micro
views is the behaviour of aggregate Fed credit. The proponents of the over
issue hypothesis must argue that the surge in security holdings during the
competitive period would lead to a significant increase in Fed credit. Only
after the open market operation committee formed in May 1922 would Fed
credit reverse course. In contrast, the micro view rejects the prediction of
over issue during the competitive period. Moreover, because the chiseling
spread moved within a relatively tight band from the end of 1921 to 1924 the



72 Competition and monopoly in the Federal Reserve System

1,600

1,400

1,200

1,000

800

600

400 -

200 -

-

-

\
\I

V

*
*\t

*

n

*

f
—  \ 1

\

7 \ ^
"* \ • N ^

V ^

Discounts
Fed credit

*"* — —  -"*"

. . . .

N D J F M A M J J A S O N D J F M A M J J A S O N D
2 2 2 3

Figure 5.4 Securities, discounts, and Fed credit, 1922-1923

micro model would predict that total Fed credit would also move within a
relatively tight band. Figure 5.4 confirms this implication. Total Fed credit
was relatively smooth because changes in government security holdings
were offset by changes in discount loans.

5.6 Conclusion

The contribution of this chapter has been to analyze a historical episode to
determine whether competition among money producers, given certain pre-
conditions, generates outcomes similar to the outcomes generated in other
competitive markets. The important precondition is that money producers
be allowed to compete along some price dimension. This condition was sat-
isfied for the Federal Reserve System in the immediate aftermath (1921-3)
of World War I. Contrary to conventional wisdom, competition among the
12 reserve banks did not give rise to a seigniorage incentive problem.

For the most part, economic historians have regarded the 1921-3 period
as a transition period during which Fed officials developed the techniques
necessary to control reserve bank competition (Chandler, 1958, p. 233).
According to this view, the independent adjustment problem was solved by
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1924 and the economic stability over the next few years, 1924-8, was due to
the open market policy skills of Federal Reserve officials. Indeed, Friedman
and Schwartz (1963, chapter 6) claim that this period represented "the high
tide of the Federal Reserve System."

The microeconomics approach would suggest more scepticism. After all,
the open market coordination that developed during the 1920s was not
backed by a permanent, legally sanctioned enforcement mechanism and
therefore would be susceptible to attack. The micro view would point to the
fact that the 1921-2 increase in open market operations was not atypical. As
I point out in the next chapter, there was an increase of similar magnitude in
1924. While the conventional view would tend to interpret the decade of the
twenties as one of successful coordination interrupted by one exceptional
episode of independent adjustment, a hard-nosed micro view would tend to
interpret the period as one of reserve bank competition interrupted by occa-
sional episodes of coordination.

At a more fundamental level, the two views differ in their interpretation
of the Fed's ability to control the money supply. Presumably, the conven-
tional view that centralized open market operations were responsible for
economic stability in the mid and late 1920s rests on the notion that these
operations control aggregate Fed money. On the other hand, if open market
operations simply displace discount loans, then the Fed is unable to control
the money supply much less movements in the total output of the economy.

Interestingly, this displacement effect has generally been regarded by
macroeconomic historians as a defining feature of 1920s monetary policy.
For obvious reasons, it has been labelled the scissors effect (for example, see
Friedman and Schwartz, 1963, chapter 6). Evidence presented in this
chapter suggests that the displacement of discount loans by open market
operations was approximately one-for-one in the period from 1921 to 1923.
The next chapter attempts to provide a precise measure of the so-called scis-
sors effect for the entire decade of the twenties as a means of providing addi-
tional evidence on the predictive power of the micro model and on the more
general issue of how much of the seeming stability of the period from 1924
to 1928 can be attributed to a centralized policy orchestrated by the Federal
Reserve.



6 High tide of the Federal Reserve
System?

6.1. Introduction

Economic historians tend to view the 1920s as a period when the Federal
Reserve System actively used open market operations as an effective policy
tool. In chapter 6 of A Monetary History of the US, 1867-1960 Milton
Friedman and Anna Schwartz refer to this period as the "high tide of the
Federal Reserve System." During the twenties there

was a conscious attempt, for perhaps the first time in monetary history, to use
central-bank powers to promote internal economic stability as well as to preserve
balance in international payments and to prevent and moderate strictly financial
crises. In retrospect, we can see that this was a major step toward the assumption by
government of explicit continuous responsibility for economic stability. As the
decade wore on, the System took - and perhaps even more was given - credit for the
generally stable conditions that prevailed, and high hopes were placed in the potency
of monetary policy as then administered. (1963, p. 240)

According to Friedman and Schwartz, and other high tide proponents, the
ability and willingness of the System to conduct stabilization policy was
enhanced by the gradual centralization of open market operations which
culminated in the creation of an Open Market Investment Committee in
1923. The centralization of authority allowed the Fed to manipulate
Federal Reserve credit to offset secular shocks to the economy and to elimi-
nate seasonal movements in interest rates (Friedman and Schwartz, 1963,
pp. 292-8; Miron, 1986).

Friedman and Schwartz's characterization of the 1920s Fed as an adept
benevolent stabilizer seems strangely out of place with their discussion of
the rest of Fed history. Instead of the benevolent stabilizer motif, they occa-
sionally portrayed reserve banks as self-interested bureaucracies which
built-up their security portfolios for earning purposes (see previous
chapter), or more frequently as automaton-like decision makers subservi-
ent to the Treasury (Friedman and Schwartz, 1963, chapters 9 and 10). But
the most striking departure from the twenties high tide theme emerges in
Friedman and Schwartz's Great Depression chapter that concludes with the

74
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subsection - "Why was monetary policy so inept?" In moving from the late
twenties to the early thirties, Fed officials suddenly were transformed from
adroit fine tuners to ill-informed de-stabilizers.

How do Friedman and Schwartz explain the exceptional record of the
Fed during the 1920s, given its unwillingness or inability to pursue stabiliza-
tion policy during the rest of its existence? In the high tide chapter, they
resort to "accidental event" and "personality" (1963, pp. 411-19) explana-
tions. Before accepting these explanations, the factual basis of the Friedman
and Schwartz claim that policy was uniquely effective during the 1920s must
be established.

The Friedman and Schwartz claim can be challenged at two levels. First,
the micro model's implication that open market operations result in a dis-
placement (scissors) effect can be used to challenge the claim that the Fed
was able to use open market operations to control Federal Reserve credit.
Second, a finding that the Fed does not control its credit challenges the
notion that the Fed was responsible for stabilizing the economy by eliminat-
ing seasonal fluctuations in interest rates.

6.2 Scissors effect

High tide economists do not deny that open market operations may cause
banks to visit the discount window. Friedman and Schwartz explicitly
acknowledge this possibility in their discussion of the Board's Tenth Annual
Report for 1923. The report
demonstrates, on the basis of experience during 1922 and 1923, the tendency of open
market purchases to reduce the volume of discounting and open market sales to
increase it - the so-called scissors effect. This was the first explicit recognition of the
coordinate importance of open market operations and rediscounting for general
credit policy.... The report provides a rationalization for the open market commit-
tee, which had been tentatively organized in 1922, and reorganized in 1923, after
purchases by individual Banks to obtain earnings had demonstrated both the
general credit effects of such purchases and the need for coordination.

(Friedman and Schwartz, 1963, p. 251)

According to Friedman and Schwartz, monetary policy during 1924 was
a prime example of successful coordination, at least in the view of interested
parties at the time.

The Reserve System's holdings of government securities were increased from a low
of $73 million in November 1923 to $588 million a year later, the greater part of the
increase taking place in the seven months from February to September 1924.
Federal Reserve credit reached a trough in June 1924; and total high-powered
money resumed its earlier rate of growth. The trough of the recession is dated in July
1924.
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It is by no means clear how to interpret the close synchronism of Reserve action
and business movements during that episode. Doubtless there were effects both
ways and common causes as well. But there seems little doubt that the synchronism
impressed itself strongly on contemporaries, both inside and outside the System,
and strengthened the confidence of both groups in the potency of Reserve System
powers. The episode almost surely played an important role in the development of
the policy statement in the 1923 report. (Friedman and Schwartz, 1963, p. 288)

The general picture which emerges from this account is that by 1924 the
System was aware of the propensity of open market purchases to reduce
bank borrowing and it used this knowledge to manipulate total Fed credit
for economic stability purposes. Implicit in this view is the presumption that
the scissors effect was partial. Under these circumstances, the Fed could use
open market operations to control its credit, as well as reserves and high-
powered money.

An alternative view of Fed policy in 1924 is based on a study originally
prepared in 1971 by D'Arista, Staff Member, House Committee on
Banking and Currency. The study used stenographic records of Fed meet-
ings and conferences not previously available to researchers. D'Arista
(1994) indicates that while the open market committee nominally controlled
open market operations in 1924, the competitive forces which were oper-
ative early on in 1922 also were operative in 1924. The superficial difference
was that in 1922 individual reserve banks conducted their own open market
operations whereas in 1924 a central committee, faced with repeated threats
of independent adjustment by the individual reserve banks, conducted policy.
At a fundamental level open market operations in both cases were driven by
individual reserve bank earning considerations rather than general credit
policy considerations.

D'Arista documents in some detail how earning considerations and the
threat of independent adjustment influenced the policy of the 1924
Conference of Governors and the open market committee.

At the beginning of January 1924, the committee recommended purchases of $15
million. On January 12, Randolph Burgess, then an official of the New York bank,
sent a memorandum to Deputy Governor Case warning that if the current policy
"toward reduction of the earning assets of the System" were continued, the earnings
position of the Reserve banks would become serious unless business picked up. The
committee prepared a statement indicating that, as of January 30, the System's earn-
ings were at the lowest point since November 1917. Anticipating pressure from the
Reserve banks for individual purchases, the committee revised its allotment plan to
make the need for earnings, rather than the reserve positions of various banks, the
basis for distributing assets.... The effect was to delay the commencement of sub-
stantial purchases by the System for several months As it was, the system did not
make substantial purchases until April.
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. . . the system was still short $18 million of earning assets to cover estimated
expenses for 1924 even after the substantial purchases in April that had been
approved by the board. The conference voted to increase the system account by pur-
chases of an additional $150 million of government securities and adopted a new
plan of allotment based on earnings requirements. . . . This did not solve the
problem, however, and in June both the Chicago and the Philadelphia banks threat-
ened to make substantial individual purchases to meet expenses. Therefore, the com-
mittee voted on July 1,1924, to increase system holdings by another $100 million.

(D'Arista, 1994, pp. 128-30)

According to D'Arista, the open market committee produced the type of
outcome that would have been produced by individual reserve banks acting
on their own; at best, the committee succeeded in delaying the independent
adjustment outcome by a few months.

Although the high tide and competitive views agree that there was a high
degree of "synchronism of Reserve action and business movements" they
would differ in their interpretation of what this implied about the effective-
ness of policy. For the most part the high tide view is that Fed actions were
coordinated and effective. Open market operations led to an increase in
total Fed credit and forestalled recessionary tendencies in the economy. The
micro view reverses the direction of causation and calls attention to the scis-
sors effect. The recession of 1924, by depressing interest rates, tended to
foster competitive open market operations but these operations did not
result in an increase in total Fed credit. Policy was rendered ineffective by a
complete scissors effect. Summing up, in one view Fed actions showed the
"potency of Reserve System powers" and in the other they reflected the
"pressure from individual purchases."

Figures 6.1 and 6.2 provide the basis for a preliminary assessment of the
micro view. The shaded areas indicate the two episodes of competition,
1921/2 and 1924, as defined by the descriptive accounts of D'Arista. The
pattern of chiseling rates in each episode is consistent with the micro view.
As indicated in the previous chapter, rates rose throughout the first episode,
crossing from negative to positive approximately midway. In the second
episode, rates were positive throughout reaching a high near the end. As for
the composition of earning assets, government securities displaced discount
loans in both episodes. There is no evidence supporting the conventional
concern that competition would lead to "easy money." Total Fed credit fell
during the first few months of the initial episode (as it had done throughout
the postwar) and then leveled off. During the second episode, total Fed
credit at first fell and then rose.

Although the 1924 episode (along with the 1921/2 episode) perhaps best
illustrates the tension between conventional and micro views, the two views
also differ in their interpretation of monetary policy over the remainder of
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Figure 6.1 Securities, discounts, and Fed credit, 1921-1928

the decade. In particular, the micro view would call attention to the fact that
the chiseling spread (see figure 6.2) was sometimes positive and sometimes
negative but, at least until 1928, it fluctuated within a relatively narrow band
of (-0.5) to (0.25). Therefore, the micro view would predict that total Fed
credit would fluctuate within a relatively narrow band, with government
securities displacing discount loans on an approximately one-for-one basis
during periods when the chiseling spread was above zero and with discount
loans displacing government securities on an approximately one-for-one
basis during periods when the chiseling spread was below zero. The smooth-
ness in Fed credit from 1922 to 1927 in figure 6.1 is indicative of a one-for-
one offset.

The sharp increase in discount loans in 1928 corresponded to a sharp
drop in the chiseling spread in figure 6.2. But why the sharp increase in total
Fed credit? Why, in other words, was the increase in discount loans accom-
panied by a less than one-for-one drop in government securities. This result
would be consistent with the micro view if the demand for Fed credit was
rising. The fact that the economy was expanding in 1928 would tend to
produce this demand shift.

A 1989 study of mine (Toma, 1989) more formally tested for the scissors
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effect during the 1920s. The test period was for 1924-9. Using monthly data,
I regressed the first difference of the Fed's government security holdings
(OMO) against lagged first differences of securities and lagged first differ-
ences of Fed discounts (DIS).1

The results are reported in column 1 of table 6.1. Lagged values of Fed
government security holdings are jointly significant in explaining member
bank discounting. For the period from 1924 to 1929 the hypothesis that
open market operations do not affect (Granger-cause) discounting can be
rejected at the 0.003 significance level. Moreover, the coefficients on the
security variables imply a certain pattern of bank discounting over time in
reaction to open market operations. For example a one-dollar security pur-
chase in the current month is associated with a 59 cent drop in discounting
the next month and another 61 cent drop in the month thereafter. Ignoring
significance levels, and simply adding together all the security coefficients,
implies a 97 cent decrease in discounting after five months. An F-test indi-
cates that this sum is not significantly different from minus one. The simple
version of the micro hypothesis cannot be rejected: an injection of reserves
into the banking system in the current month leads to a decrease in bank
discounting which offsets the original injection exactly.
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Table 6.1 Scissors effect tests

Independent
variables

Constant
D I S ^
DIS, 2

OMO? j
OMOr 2

OMOr_3

OMO,_4

OMO,_5

R2

F-stat/prob > F (all c.=0)
F-stat/prob > F (sum cy=-l)

1924-9
[r=3,j=5]
(1)

3.14(10.52)
-0.16(0.13)
-0.22(0.13)

0.15(0.14)
-0.59 (0.23)
-0.61 (0.25)
-0.32 (0.26)
-0.06 (0.27)

0.61 (0.24)
0.31
4.08/0.003
0.00/0.950

1922-9
[r=3,s=2]
(2)

-3.60(9.05)
-0.08(0.11)
-0.14(0.11)

0.23(0.11)
-0.49(0.18)
-0.46(0.19)

0.23
6.51/0.002
0.04/0.852

Note: Standard errors in parentheses to right of coefficient values.

Column 2 extends the sample period back to 1922. The results generally
are consistent with those reported in column 1. For the 1922-9 period, there
is a 95 cent decrease in discounting after two months.

Overall, the table provides strong evidence against the high tide view that
the Fed of the 1920s discovered how to use open market policy to fine tune
the economy. More to the point, the evidence indicates that the Fed did not
have any such stabilization powers. The private banking system reacted to
open market operations in a way that eliminated any lasting effect these
operations might have had on Federal Reserve credit. At least with respect
to open market operations, Friedman and Schwartz's high tide label
appears inappropriate.

6.3 Seasonal movements in Federal Reserve credit and interest rates

The finding that centralized open market operations did not control Fed
credit casts doubt upon the related high tide hypothesis that the Fed used
open market operations during the 1920s to smooth interest rates. Table 6.2
presents the results of testing for seasonality in both Fed credit and the call
rate of interest over various sub-periods before and after the Fed's creation.
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Table 6.2 Tests for seasonal movement in monthly growth rate of Fed credit
and monthly change in the call rate

Period
(1)

1890-1914

1915-40

1915-21

1918-21

1922-8

1929-33

Fed credit
F
(2)

5.39
(0.0001)
0.66

(0.77)
0.77

(0.67)
23.01
(0.0001)
1.92

(0.06)

Q
(3)

65.42*

2.12

1.11

69.80*

2.26

Call rate
F
(4)

5.13
(0.0001)
2.31

(0.01)
1.89

(0.05)
1.90

(0.07)
3.56

(0.0005)
1.20

(0.31)

Q
(5)

20.47*

11.84*

4.23

1.83

11.58*

0.00

Notes:
Significance level is in parentheses. * Exceeds 0.05 critical value.
Source: Board of Governors, Banking and Monetary Statistics (1943).

The F-statistics are computed by regressing the first difference of the log of
Fed credit and the first difference of the call rate on a set of 12 monthly
dummies (with no intercept) and then testing whether the last 11 dummy
coefficients jointly differ from the first. For the Q-statistics, the procedure is
to estimate the first three (positive) annual autocorrelation coefficients of
the first difference of the log of Fed credit and the call rate and then multiply
the number of months in the sample period by the sum of the squared values
of the coefficients.

The summary statistics for the two long periods, 1890-1914and 1915^40,
indicate less seasonality of interest rates for the latter period, though
seasonality is statistically significant for both periods. Breaking the data
into sub-periods, however, is more revealing. During the period 1915-21,
the seasonality of the call rate is less pronounced than in the period before
creation of the Fed, 1890-1914. During the same period, however, the table
suggests that Federal Reserve credit is not significantly higher during the
fall (also see Clark, 1986). Miron (1986, p. 133) claims that before 1918 "the
problems of financing World War I constrained its [the Fed's] ability to
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conduct discretionary open market operations." After excluding the war
years and focusing on the period 1918-21, however, there still is no evidence
of significant seasonality of Fed credit, but this may be due in part to the
small sample size. A closer examination of the data reveals only one year,
1919, in which the growth of Fed credit is much higher for the last part of the
year than for the rest of the year. That is also the only year in which the call
rate of interest is much higher late in the year.

For the period 1922-8, monthly Fed credit displays significant seasonal-
ity which confirms Miron's results for weekly data. Seasonality of the call
rate, however, is greater than during the 1915-21 period. The seasonal pat-
terns in Fed credit and the call rate from 1922 to 1928 (not shown) are
similar; both tend to be higher during the fall. A plot of the monthly first
differences of each variable (not shown) indicates that those years with a
particularly large increase in Fed credit during the fall (for instance, 1924
and 1927) also tend to be years with particularly large fall increases in the
call rate. More formally, comparing the difference between the mean growth
rate of Fed credit during the last five months of each year and the mean
growth rate for the entire year with a similar measure of seasonality for the
call rate gives a correlation coefficient of 0.75 (significant at the 0.05 level).

Further testing (see Holland and Toma, 1991) points to the source of the
seasonal behavior of Fed credit. Both bankers' acceptances purchased and
discount loans displayed significant seasonality during the period 1922-8
but not during the period 1915-21. Fed holdings of government securities,
on the other hand, were not close to displaying significant seasonality in
either sub-period, especially 1922-8. This indicates that the overall seasonal
behavior of Fed credit during 1922-8 was driven by the demands of the
private banking system rather than by the Fed's open market operation
policy.

6.4 The Great Depression

A final issue concerns the reappearance of financial panics during the Great
Depression. The first shock to the economic system occurred in October
1929 with the stock market crash and was followed by the first banking
crisis which lasted from October 1930 to January 1931. Two other crises
occurred with the last ending with the March 1933 banking holiday.

The conventional view as represented by Miron focuses on the fact that
there seemed to be a change in the seasonal fluctuation in Fed credit begin-
ningin 1929 (Miron, 1986, pp. 13 6-7). Fed credit failed to expand at the end
of the year as it typically had during the 1920s.2 According to Miron the
absence of a seasonal Fed credit policy would naturally cause interest rates
to become seasonal once again, making the banking system susceptible to a
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crisis once again. Table 6.2, however, points to a problem with this view: the
reduced seasonal fluctuation of Fed credit for 1929-33 did not increase the
seasonal fluctuation of interest rates.

The micro model, with its emphasis on implicit interest payments, offers a
different explanation of the re-emergence of the financial crisis problem.
The banking system would again become susceptible to unexpected shocks
if (1) the Board effectively shut down the discount window by raising the
discount rate above market rates; in other words, by raising the chiseling
spread from negative to positive and (2) an open market operation cartel
eliminated individual reserve bank chiseling. The first policy would not only
reduce borrowed reserves but in addition would make routine end-of-the-
year implicit interest payments no longer available through the Federal
Reserve's discount window. The second policy would preclude the type of
independent adjustment that occurred during the 1920s when the chiseling
rate occasionally was positive. With an effective open market operation
cartel, reserve banks could not fill in the void left by the decrease in bor-
rowed reserves by acquiring government securities for their own account.

Figure 6.3 extends the chiseling spread from figure 6.2 into the depres-
sion years, 1929-33. The figure shows a dramatic change in the chiseling
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spread in 1929. For the most part, the change was due to a change in dis-
count policy; that is, a change in the spread between the call rate and the
discount rate. The discount subsidy reached a local high of 4.23 in July
1929, dropped to 2.23 in the next month and to 0.43 in October. Figure 6.3
shows that the chiseling spread rose from around -1 to around -0.25. By July
1930 the chiseling spread had turned positive for the first time since 1924.
Except for one month, the spread did not drop below zero for the rest of the
depression. The change in the spread from consistently negative to consis-
tently positive represented an end to the Board's policy in the mid twenties
of an "open" discount window and therefore a curtailment of the preventa-
tive policy of providing routine end of the year subsidies to the private
banking system.

A positive chiseling spread need not pose unusual problems for the finan-
cial system. After all, the spread had been positive for parts of 1922 and
1924. These episodes, however, do not provide a guide for what to expect in
the 1930s. One difference was that the chiseling spread exceeded zero by a
relatively small amount in the first part of 1922 and 1924. At the end of each
year, the natural tendency of interest rates to rise somewhat caused the
spread to fall to a level below zero. During the early thirties, the spread also
fell at years' end. But since the spread was so high at the beginning of the
year, the spread remained positive (the discount rate remained at penalty
levels) at the end. Thus, end of the year subsidies were no longer provided to
the banking system as they had been during the 1922 and 1924 episodes.

A second difference was the degree to which open market operations were
centralized. The defining characteristic of the 1922 and 1924 episodes was
that the Open Market Investment Committee did not have the power to
prevent chiseling. Each reserve bank could conduct open market operations
for its own account. The open market mechanism was reorganized,
however, in early 1930 when an Open Market Policy Conference replaced
the Open Market Investment Committee. The new group included all 12
Reserve bank governors. All open market operations were to be undertaken
by the new body with a majority of governors required for a policy change.

Events in 1929 were the proximate cause of this organizational change. In
response to the October 1929 stock market crash, the New York Fed pur-
chased $160 million of government securities for its own account.

Members of the Board regarded the New York Bank's failure to seek authorization
of the Board before taking action as smacking of insubordination . . . As a legal
matter, the New York Bank seemed clearly within its rights. Under the 1923 agree-
ment setting up the Open Market Investment Committee, each Reserve Bank
retained the right to purchase and hold government securities for its own account..

most Board members acknowledged the legal right yet felt that the challenge to the
Board's authority was insupportable. (Friedman and Schwartz, 1963, p. 364)
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The Board suggested that no further purchases of government securities be
made except with the approval of the Board.

Later in November Governor Young of the Federal Reserve Board and
Harrison, President of the New York Fed, met to discuss open market
policy. In that meeting Harrison commented on the Board's position

that we should go to the Federal Reserve Board in advance for prior approval of any
transactions in government securities.... I told him that the logical consequence of
his point of view, which was that the Federal Reserve Board should approve of all
these things in advance, was that the Federal Reserve Board would become a central
bank operating in Washington [H]is only comment was that the Federal Reserve
Board had been given most extraordinarily wide powers, that as long as the Board
had those powers, they would feel free to exercise them and Congress could deter-
mine whether they objected to having a central bank operating in Washington.

(Friedman and Schwartz, 1963, p. 365)

The end result of that discussion was that Harrison agreed to refrain from
independent open market operations until a more permanent arrangement
could be worked out with the Board. The arrangement eventually agreed to
was the above-mentioned formation of the Open Market Policy
Conference. Under this new structure there was considerable doubt as to
whether a reserve bank could independently purchase securities for its own
account without receiving prior approval from the Board. This legal uncer-
tainty was sufficient to dissuade the New York Fed from acting inde-
pendently (Friedman and Schwartz, 1963, pp. 369-74).

The upshot was that the Board exercised considerable power over dis-
count and open market operation policy. Whereas a countercyclical open
market policy naturally occurred as a result of independent adjustment in
the 1920s, now, with the chiseling loophole closed off, an increase in the
System's government security holdings would require a policy initiative
endorsed by the Board as well as by a majority of the Open Market Policy
Conference. The micro model predicts that the new body would have no
such incentive. As became apparent in 1930, a countercyclical outcome was
not preferred by the Conference.

Prior to the September 25, 1930, meeting of the Open Market Policy Conference,
Governor Harrison circulated a proposal advocating countercyclical operations but
not involving 'any very large amount' of purchases. In view of Harrison's belief that
'the seriousness of the present depression is so great,' it was a modest proposal.
Nevertheless, a majority of the Reserve bank governors opposed it, and it was voted
down at the conference. (D'Arista, 1994, p. 160)

Figure 6.4 indicates that the System's security holdings rose in 1930, but not
by enough to offset the fall in discount loans that occurred because of the
shutting down of the discount window. Substantial open market operations
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were not undertaken until 1932 and these were made largely in response to
congressional pressures (D'Arista, 1994, p. 163; Friedman and Schwartz,
1963, p. 363).

6.5 Conclusion

This chapter has provided evidence on the effect of open market operations
on Fed credit (the scissors effect) and the effect of Fed credit on the seasonal
fluctuation of interest rates which challenges the conventional view that the
1920s represented the high tide of the Federal Reserve System. With respect
to the scissors effect, an open market operations impact on Fed credit
tended to be offset one-for-one with a change in member bank discounting.
On the basis of this evidence, it is incorrect to view the Fed as a central mon-
etary authority which used open market operations to offset exogenous
shocks to the economy. In this sense the "high tide" label is inappropriate.

With respect to the seasonal fluctuation of interest rates, the evidence
points to the following. First, there are periods after creation of the Fed
when neither Federal Reserve credit nor interest rates exhibit significant sea-
sonal movement. Second, Fed credit appears to exhibit greater seasonality
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whenever interest rates exhibit greater seasonality. Third, when Fed credit
does fluctuate seasonally, it reflects seasonality of discount loans and
bankers' acceptances but not holdings of government securities. Fourth, the
true measure of the opportunity cost of holding reserves in the 1920s is the
micro measure which incorporates implicit interest payments to the private
banking system. Fifth, the absence of implicit interest payments via the dis-
count window and the centralization of open market operations contrib-
uted to the financial panics during the Great Depression. Taken together
with the findings on the scissors effect, the evidence presented in this chapter
indicates that the relative stability of the 1920s cannot be attributed to fine-
tuning by the Fed.



7 The Fed, the executive branch,
and public finance, 1934-1939

7.1 Introduction

The decade of the twenties was a period of stability in two senses. As. indi-
cated in the last chapter, the decade was one of relative stability in total
output produced. Stability in the real economy was accompanied by stabil-
ity in the government's financing requirements. There were no important
shocks which would have led to significant changes in the government's
demand for revenue. Accordingly, there were no fundamental changes in
monetary institutions during the decade.

The Great Depression upset the stability. The direct effect, of course, was
a prolonged period of negative economic growth. The indirect effect was a
surge in government financing requirements in its aftermath. This indirect
effect is documented in figure 7.1 which shows a measure of permanent
government spending (Barro, 1986) over the period 1918-80.1 The instabil-
ity in growth and financing led to a flurry of legislative activity representing
the most fundamental change in the monetary sector since the founding of
the Fed. Legislation was passed which relaxed the gold-backing constraints
on the monetary sector, centralized Fed open market operations, estab-
lished the Treasury as a co-producer of money, introduced upward flexibil-
ity in the reserve requirement on retail banks, and created the Federal
Deposit Insurance Corporation.

The new monetary environment necessitated a more complex relation-
ship between the government and its monetary agents, which now included
the Treasury as well as the Fed. When revenue demands were modest, as in
the 1920s, the government could allow a competitively structured Federal
Reserve to run more or less on automatic pilot. The best the Fed could do in
terms of profits was to "break-even," as was reflected by the fact that little
revenue was transferred to the government during most of the decade.

When revenue demands were more substantial (and gold backing less of
an issue), as in the 1930s, subtle principle-agent problems arose. For one
thing, the government now had to be concerned about how to provide the
Treasury with the proper incentives in carrying out its responsibilities as
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co-producer of money. Also, the reserve requirement evolved into an impor-
tant policy tool in the 1930s and the government had to decide whether
decision making rights would be delegated to one of the money producers.

This chapter will focus on the period from 1934 to 1939 and interpret the
changes in monetary institutions and monetary policies at this time in the
context of the microeconomics model of the reserve industry. The major
purpose is to show how the relationship between the Fed and the executive
branch was shaped by the government's financing requirements. The sec-
ondary purpose is to point out how these spending-induced changes in
monetary institutions imposed a severe strain on the financial sector. To
some extent, this strain was unavoidable. Financial stability concerns,
however, were accommodated within the constraints imposed by the new
financing requirements.

18 24 30 36 42 48 54 60 66 72 78

7.2 The institutional setting

In the first two years of his administration, Franklin Roosevelt responded
to the increased financing requirements associated with the depression by
taking actions which increased the seigniorage capacity of the monetary
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sector and at the same time fundamentally changed the Treasury's mone-
tary authority. A series of executive orders in 1933 established a January 17,
1934 deadline for individuals and banks to deliver their gold coins, bullion
and certificates to the Treasury at the official price of $20.67 per ounce. This
was followed by congressional enactment of the Gold Reserve Act on
January 30, 1934. One feature of this Act required the Fed to surrender its
gold holdings to the Treasury in return for gold certificates that did not
convey any ownership rights. After 1933, therefore, title to all gold coin and
bullion was vested in the Treasury. A second feature formally gave the
President discretionary powers to reduce the gold content of the dollar
from between 50 to 60 percent of its former content. Because the govern-
ment was no longer bound by the requirement to keep the dollar price of
gold fixed, a significant long-run constraint on the government's monetary
powers was relaxed.

This revaluation had important wealth implications for the Treasury.
Under the old fixed price system, Treasury wealth did not change when it
acquired an ounce of gold by issuing a gold certificate. Any subsequent sale
of the ounce had to be at the $20.67 price and it required the retirement of
$20.67 of gold certificates (see Friedman and Schwartz, 1963, p. 25). In the
post-1933 setting, however, there was some positive probability of future
upward revaluation of the official gold price. This implied that any acquisi-
tion of gold by the Treasury directly increased its wealth in the sense of cre-
ating the opportunity for future profits.

The Treasury did not have to wait long for the first revaluation. On
January 31, 1934, the day after the Gold Reserve Act passed, Roosevelt
exercised his authority and established a new dollar price of gold at $35 per
ounce. In aggregate terms the revaluation generated almost $3 billion in
"profits" for the Treasury. The only way the Treasury could realize these
profits was by issuing new gold certificates to the Fed and in the process cre-
ating new checking balances for itself at the Fed. By spending these bal-
ances, the Treasury could increase the monetary base.

With the Gold Reserve Act, the Treasury possessed monetary authority
akin to that sometimes enjoyed under the National Bank System. Not only
could the Treasury exercise discretion over expenditure of its profits, but the
1934 revaluation also stimulated an inflow of gold which the Treasury could
monetize through the issue of new gold certificates to the Fed. These mone-
tary powers were reinforced by the earlier passage of the Thomas
Amendment to the Agricultural Adjustment Act in May 1933. One section
of the amendment created a silver purchase program that gave the executive
branch new powers to issue silver certificates. Another section allowed the
President to direct the Secretary of the Treasury to issue US notes or green-
backs up to a total value of $3 billion.
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The new gold policy, along with the Thomas amendment, empowered the
Treasury to expand the base by considerably more than $10 billion
(Crawford, 1972, p. 183). Whether these powers in fact were exercised
depended on the President and the Treasury. If the Treasury deemed it
appropriate, for instance, it could refuse to issue new gold or silver certif-
icates. The monetary base could even be contracted by withdrawing gold
certificates from the Fed or silver certificates from circulation. In terms of
the ability to manipulate the monetary base, the Treasury's powers were at
least as potent as the Fed's after 1933 (Crawford, 1972, chapter 11).

These institutional changes pertaining to the Treasury's authority to
create money coincided with a fundamental change in the legal environ-
ment surrounding the Federal Reserve System. Prior to 1933 the Fed was
required by the Federal Reserve Act to pay a portion of its net earnings to
the Treasury. However, section 4 of the Banking Act of 1933 gave the Fed
the right to retain all of its revenue. This financing arrangement was to
persist throughout the remainder of the thirties and most of the forties.

Taken together, the change in gold policy and the change in the Fed's
financing structure established a unique monetary arrangement. The new
monetary constitution gave two agencies money creation powers. After
1933, Federal Reserve System holdings of government securities generated
interest earnings which could be spent exclusively on the Fed's operation.
The Fed no longer was required to make a transfer payment to the Treasury.
Correspondingly, no direct benefits accrued to the Fed through gold inflows
into the country. The gold certificate received by the Fed after any inflow did
not give it legal title to the gold. In the post-1933 setting, only Treasury
wealth increased as a result of the new gold certificates issued.

The Banking Act of 1935 also changed the monetary environment. One
section of the Act legally sanctioned the de facto centralization of open
market operations that had occurred during the Great Depression.
Exclusive decision making rights now resided with the Board; individual
reserve banks no longer had the right to conduct open market operations
for their own accounts. Another section made reserve requirements more
flexible. Instead of being fixed by administrative statute, the Act gave the
Board limited authority to change the reserve requirement.

A final institutional change was the introduction of federal deposit insur-
ance. The Banking Act of 1933 called upon the Federal Reserve to use $144
million from its surplus account for financing the creation of the Federal
Deposit Insurance Corporation. Retail banks which were members of the
Fed were required to join the FDIC and all other retail banks had the
option. The FDIC would insure deposits up to a limit of $5,000.

Summarizing, there were four institutional changes which changed
the monetary environment in the mid 1930s. First, the Banking Act of 1933
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and the Gold Reserve Act of 1934 increased the seigniorage capacity of
the monetary sector and established the executive branch and the Fed as
co-producers of high-powered money with neither having to share money
creation revenue with the other. Second, the Banking Act of 1935 central-
ized open market operations. Third, the 1935 Act also introduced flexibility
into reserve requirements. Fourth, the Banking Act of 1933 created federal
deposit insurance.

The next section develops the theme that the four institutional changes
were adaptations to the government's requirements for more seigniorage.
These adaptations led to two monetary problems. One problem stemmed
from the duopoly setting. The ability of one government producer (the
Treasury) to produce money that was a perfect substitute for the other pro-
ducer's (the Fed's) money created the type of seigniorage incentive problem
discussed by Rolnick, Smith, and Weber (1993, 1994). The other problem
was that the relatively high seigniorage requirement interfered with the
Fed's ability to service the retail banking sector which tended to expose
retail banks to a greater risk of failure.

7.3 Monetary policy

7.3.1 A principle-agent approach

The discussion of the institutional setting as it existed in the 1930s intro-
duces a new decision making variable - reserve requirements on retail banks
- that has not to this point played a role in the basic micro model of the
Federal Reserve System. The justification for this neglect is that between
1917 and 1935 reserve requirements were fixed by legislative statute. As
emphasized above, however, this was no longer true after 1935.

A recent paper of mine (Toma, 1995) has extended the basic micro model
to take account of this new factor in a way that emphasizes the principle-
agent relationship between the general government and the Federal Reserve.
The principle-agent extension is faithful to the basic model in viewing the
Federal Reserve as providing clearinghouse services for the retail banking
system and for financing general government outlays. The innovative
feature is that government, as agent, sets the reserve requirement and then
auctions off the right to operate the Fed. The winning bidder is responsible
for choosing an implicit interest rate (subsidy rate) on reserves, given the pre-
set reserve requirement. The implications of this extended model are that
movements in subsidies and reserve requirements should be related system-
atically to changes in the government's revenue needs and to the market rate
of interest on bank assets. In particular, when the government requires more
revenue from the Fed, it increases the reserve requirement which makes
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operating the Fed more profitable. The bid payment to the Treasury for
operating rights increases and the winning bidder sets a subsidy rate higher
than otherwise.

How does the principle-agent "story" match-up with the actual legal
setting surrounding Fed money production after the Great Depression? Of
course, the government has never literally auctioned operating rights to
competing Federal Reserve managers. The auction story does serve,
however, as an abstract representation of a more realistic selection process
where the head of state says to the Fed appointee: "The administration
wants you to serve as the next Fed chair. As you know the revenue needs of
the government are acute at this time. Subject to the prevailing reserve
requirement, we expect (require) you to turnover $x to be dispersed in
annual lump sum payments during your four-year term. The administra-
tion respects the Fed's independence. Other than this transfer you are free to
conduct the Fed's business as you choose. Do you accept these terms?" The
implicit understanding is that if the chair refuses to make the expected
transfers, then the President will call upon Congress to change the structure
of the Fed in a way that results in immediate dismissal of the chair.

With respect to reserve requirements, the Banking Act of 1933 granted
the Fed authority to change requirements during emergencies and the
Banking Act of 1935 allowed Fed adjustments in response to general credit
conditions. The delegation of authority entailed by the Banking Acts,
however, w7as not unrestricted. Most important, the Act of 1935 proscribed
minimum and maximum limits on reserve requirements. Periodically,
Congress has adjusted these limits and has debated proposals which,
although not ultimately enacted, would have imposed a specific require-
ment on banks. No such oversight has been evident with respect to Fed
subsidy rates. The observation that reserve requirements have typically been
at or near their congressionally mandated upper limits, and that Congress
has been more involved in overseeing reserve requirements than in subsidy
rates, provides a rationale for modeling the government as effectively con-
trolling reserve requirements, even after 1935, while leaving subsidy rates to
the discretion of Fed management.2

The principle-agent extension of the basic micro model will be used to
evaluate two controversial monetary policy issues of the 1934-9 period.
First, why was Federal Reserve credit constant from 1934 to 1939? Second,
why did reserve requirements on retail banks double from 1936 to 1937?

7.3.2 Constant Federal Reserve credit, 1934-1939

The striking feature of the Fed's monetary policy from 1934 to 1939 was its
passivity. Friedman and Schwartz (1963, pp. 512-13) document that "the
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use of open market operations to influence the volume of Federal Reserve
credit outstanding from day to day, week to week, and month to month
ceased to be a continuous activity of the System." Despite the constancy of
Fed credit, the average annual rate of monetary base growth was 13 percent
from 1934 to the end of 1938. All of this growth can be attributed to the
monetary capabilities of the Treasury. As indicated earlier, when gold flows
into the country the Treasury can create a gold certificate, exchange it for
deposits at the Fed, and finally exchange the deposits for gold. While this
procedure increases the base, at times the Treasury chose to exercise its dis-
cretionary authority by sterilizing the inflows.

The Treasury's emergence as the active monetary authority during this
period has proven puzzling. Friedman and Schwartz devote a great deal of
space addressing the question: "Why . .. did [the Fed] ask the Treasury on
several occasions to take actions that the System could equally well have
taken?" (Friedman and Schwartz, 1963, p. 532). They end up explaining
away the Treasury's power advantage in a rather ad hoc manner (Friedman
and Schwartz, 1963, pp. 532-4).

In providing a more satisfactory answer, the principle-agent extension of
the basic model would highlight the importance of the institutional changes
brought about by the new seigniorage requirements. In particular, the
Banking Acts of 1933 and 1935 and the Gold Reserve Act were important
because they (1) created the Treasury as a money producer on par with the
Fed, and (2) generated a gold inflow which could be used as the basis of new
currency issue. Both (1) and (2) were instrumental in accommodating the
government's new seigniorage requirements.

By establishing what was in effect a duopoly in government money pro-
duction, the new legislation created a monetary dilemma. Each producer
was to have a claim to the revenue accruing from its monetary activities.
Since one producer, the Treasury, did not have clearinghouse responsibil-
ities, nor did it have any means of making explicit interest payments on its
money, this duopoly would be prone to the seigniorage incentive problem
outlined by Rolnick, Smith, and Weber (1993, 1994). The source of this
problem was that Treasury money was a perfect substitute for Fed money;
the Treasury had no way of establishing a demand for its production of
monetary base that was separate from the demand for Fed base.

It is in light of the seigniorage incentive problem that monetary policy in
the mid 1930s can properly be understood; namely, that the assignment of
the active/passive roles by the legislature was an example of the type of
policy coordination intended to overcome excessive money production.
The Fed policy of constant Federal Reserve credit transformed the Treasury
into the monopoly producer of money. Moreover, the assignment of
monopoly rights to the Treasury rather than the Fed took advantage of the
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fact that in the 1930s monetary environment, the Treasury happened to be
the low cost producer.

Consider the direct cost of producing money. While Fed money produc-
tion would not require a large resource expenditure, the open market staff
would have to enter the government bond market and negotiate the pur-
chase of a security. The costs of Treasury money production, on the other
hand, were as close to zero as economically possible. Given the inflow of
gold after the Gold Reserve Act, and given that the Treasury had to purchase
this gold, the monetary base could be changed at zero resource cost simply
by the Treasury adjusting its gold certificate account at the Fed. As long as
the general government's seigniorage requirement called for an increase in
the monetary base by an amount equal to or less than the total value of gold
inflows, the Treasury was the least cost producer of all the additional base.

A second way in which the Treasury enjoyed a cost advantage pertained
to the "fiction" of auctioning rights for operating the Fed. According to the
auction story, potential Fed managers periodically bid for operating rights
with the bid payment going to finance the general government's revenue
requirement. Both the auction and the transfer payments would entail reoc-
curring administrative costs. Alternatively, the Treasury could act as the
dominant money producer with the Fed making use of all revenue accruing
from its existing portfolio of assets. In this case no auction would have to be
conducted and no transfer payment made. Implicitly, Fed officials would be
paying the Treasury for operating rights by forgoing their role as the govern-
ment's money producer. The important point is that in the immediate post-
1933 environment production and administrative costs associated with
money would be minimized by designating the Treasury as the active party
and the Fed as the passive party.3

7.3.3 The 1936-1937 reserve requirement increases

One of the most controversial monetary policies in the Fed's history was the
doubling of reserve requirements on retail banks from 1936 to 1937. A
traditional textbook account of how reserve requirements are set would
tend to emphasize a stabilization objective. The government lowers reserve
requirements when real economic activity is below its long-run trend and
raises the requirement when it is above trend.

The difficulty with the textbook explanation as applied to the 1936-7
case is illustrated in figure 7.2. Using traditional decomposition methods,
the detrended real GNP is plotted against the change in the (log of the)
reserve requirement. The 1936-7 doubling of requirements occurred during
a period when economic activity was significantly below trend. Clearly, this
policy cannot be defended on stabilization grounds. Indeed, the traditional
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interpretation is that it represented a misguided attempt by the Fed in the
midst of a depressed economy to reduce the excess reserves held by the
banking system (Barro, 1993, p. 482).

According to the principle-agent approach, the primary driving force
behind a reserve requirement increase would be an increase in the govern-
ment's financing needs. Figure 7.3 superimposes a plot (in levels and differ-
ences) of the log of the reserve requirement on permanent government
spending from figure 7.1. The principle-agent approach would attribute the
absence of variation in the reserve requirement from 1917 to the mid 1930s
to the low volatility (post-World War I) of permanent government spend-
ing. Once it became evident that permanent government spending was
increasing in the aftermath of the Great Depression, and in general had
become more volatile, Congress reacted by passing the Banking Acts of
1933 and 1935 which changed the mechanism for setting reserve require-
ments in a way that would be expected to generate more flexibility. In the
near term, the government's financing objective and the Fed's earning
objective called for the same policy - an increase in the reserve requirement.
This is precisely what occurred with the doubling of reserve requirements in
1936 and 1937 to their new statutory upper limits.4

7.4 Conclusion

Monetary theorists have criticized the reserve requirement increases in the
1930s for depressing real output. While a strong case can be made that
reserve requirements delayed the recovery from the Great Depression, this
chapter has argued that the standard critique misses the mark. Policies must
be judged against viable alternatives. If reserve requirements had not been
increased, then seigniorage revenue would have been lower and the govern-
ment would have been forced to turn to non-seigniorage sources to finance
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the government's revenue requirements. Current and prospective income
tax rates would have been higher which would have had its own depressing
effects on the economy.

The policy chosen - increases in reserve requirements and increases in tax
rates - was optimal in that it spread the cost of satisfying the revenue
requirement among different groups.5 The higher reserve requirements
increased costs to the financial system and the higher tax rates increased
costs to income earners. Policy makers, of course, were aware of these
increased costs. Passage of federal deposit insurance was one way they
hoped to moderate the adverse stability implications for the financial
system.



8 World War II financing

8.1 Introduction

Several changes in the early 1940s economic environment affected the rela-
tionship between the public, the Fed, and the Treasury. Most important,
government financing requirements increased throughout most of the
decade (see figure 7.1). Also, after 1940 the rate of gold inflow into the
United States slowed markedly. This created a situation where the govern-
ment's desired rate of money production generally exceeded the amount
that the Treasury could produce on the basis of its gold purchases. The
1930s arrangement giving the Treasury sole rights to produce new money
no longer was satisfactory. The task now facing the general government was
how to supplement the Treasury's money production without reintroducing
the seigniorage incentive problem emphasized in the previous chapter.

The solution took the form of an interest rate control program. In April
1942 the United States Treasury and the Federal Reserve agreed to control
nominal interest rates on short-term and long-term government securities.
With respect to short-term securities, the Fed announced that it would buy
at a rate of 3/8 percent all 3-month Treasury bills presented by the public.
Later, in August 1942 the Fed also announced that the original seller of a
Treasury bill would be able to repurchase the bill at the 3/8 percent rate. As a
result, the rate on 3-month Treasury bills was constant from 1943 to the end
of the bill rate policy in July 1947.

The agreement on longer-term securities did not take the form of a rigid
promise to buy and resell securities at fixed rates. Of particular interest, the
Fed agreed to support 25-year government bond prices at a level consistent
with a 2.5 percent interest rate ceiling. While the Treasury and Fed ended
the bill rate peg by mutual consent in July 1947, the ceiling on 25-year
government bond rates lasted until the Accord of March 1951.

Traditionally, economists have viewed the 1940s interest rate control
program as an attempt to peg all government security rates at levels that
were too low to be sustained. According to this view, the Fed may be able to
temporarily lower the market interest rate by expanding the money supply

98
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to reduce the real interest rate. Over the longer run, however, the real rate
returns toward its natural level and the Fed must expand the money supply
at a faster rate. Under these circumstances, the program eventually must be
abandoned because it leads to excessive debt monetization and an inflation
explosion.

Recent theoretical work offers a different perspective for assessing the
general issue of interest rate pegs. The new view is based on a monetary
environment where gold convertibility constraints do not preclude some
flexibility in long-run monetary policy. The new view also assumes that the
policy maker knows he cannot manipulate the real interest rate and that the
public uses rational expectations in forming their forecasts of future infla-
tion. By committing to a particular money supply process, the policy maker
can control inflation expectations and thereby control the market interest
rate.

According to the new view, a sustainable policy that pegs the market rate
at a low level has two desirable features. First, it protects against over issue
by committing the policy maker to moderate long-run money growth rates.
Second, it elevates current and prospective demands for money by con-
straining the public's inflation expectations. As a result, the government is
able to raise significant amounts of seigniorage.

Somewhat surprisingly, there has been little attempt to apply the new
view to the 1940s when policy makers in the United States explicitly com-
mitted to interest rate controls. One possible reason for this lack of interest
is that a cursory examination of the 1940s evidence seems at odds with the
general prediction of the new view that the public expected monetary
restraint on average. Money growth rates from 1942-4 equaled about 20
percent per year. Given this wartime monetary expansion, it seems implau-
sible that a market rate on long-term bonds, reflecting rational expectations
of long-term inflation, would have been low.

There are a few studies, however, which do take seriously the possibility
that the new view, properly reformulated, can explain how the low rates on
long-term government bonds were sustained throughout the 1940s. For
instance, I (Toma, 1985; 1991b) have focused on the wartime period and
have argued that the 2.5 percent long-term interest rate ceiling allowed for
monetary expansion in the near-term (1942^4) as long as the public
expected monetary restraint later. Eichengreen and Garber (1991) have
focused on the postwar period and have argued that the Federal Reserve
could implement the interest rate ceiling policy by committing to an implicit
target zone for the price level. From 1945 to 1950 the Federal Reserve
responded to exogenous increases in real interest rates, that drove the price
level to the upper range of the zone, by reducing the money supply. As a
result of unexpected events, however, policy makers in the early 1950s were
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soon unwilling to reduce the money supply to required levels and the ceiling
commitment on long-term government bonds was abandoned in March
1951.

As outlined in the next section, Eichengreen and Garber's explanation
implies that the government adopted the interest rate program for financial
stability reasons. In contrast, my work is based on a seigniorage motive. The
theme of this chapter is that seigniorage was the driving force with financial
stability entering as an important secondary consideration. In developing
this theme it will be important to point out that the way the government
controlled short-term interest rates in the 1940s was fundamentally differ-
ent from the way it controlled long-term rates. Unlike the long-term rate,
the short-term rate was an administered rate that was set below market.

8.2 The policy environment of the 1940s

The 1942 Fed and Treasury interest rate control agreement applied to the
whole spectrum of government security rates. At the short end, the Fed
agreed to freely buy and resell 3-month Treasury bills at a rate of 3/8
percent. For other government securities, the Fed and Treasury committed
only to a policy of taking actions to prevent their yields from rising above a
certain level - ranging from roughly 0.875 percent for certificates to 0.9
percent for 13-month notes, 1.5 percent for four-and-a-half-year notes, and
2.5 percent for 25-year bonds. To simplify the analysis, I shall focus on the
3/8 percent bill rate peg and the 2.5 percent ceiling on long-term govern-
ment bond rates.

The rational expectations perspective suggests that the Fed and Treasury
agreed to control interest rates as a means of avoiding the seigniorage incen-
tive problem; that is, as a means of avoiding persistently high money growth
rates and inflation. But why should the government be more concerned with
persistent inflation in the 1940s than in previous periods? One explanation
(see Toma, 1985) emphasizes the unique monetary environment of the
1940s where (1) there were dual producers of government money, (2) money
and debt creation were to be relied upon as sources of revenue for financing
the increased military requirement associated with the war, and (3) there
was no mechanism (such as a gold standard) to anchor the public's long-run
inflation expectations. Under these circumstances, the amount of real
seigniorage that the government could raise would depend on public confi-
dence that the real value of money and debt would not be inflated away after
the war.

A related explanation emphasizes the government's desire to avoid finan-
cial instability. Recalling a thesis advanced by economic analysts in the
1940s, Eichengreen and Garber argue that "the banking system had grown
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increasingly vulnerable to declining bond prices as a result of its massive
investments in government securities over the course of World War II"
(1991, p. 197) . A corollary of the financial instability thesis is that the very
act of committing to the 2.5 percent ceiling tended to insure its durability.

the decision in favor of the 2.5 percent rate taken at the time of Pearl Harbor made
any future change in the rate extremely difficult - as it resulted, on the one hand, in
building up a tremendous volume of assets on the books of financial institutions
which are worth par only on a 2.5 percent basis and, on the other hand, in building
up a large volume of liabilities of these institutions which can be serviced only if 2.5
percent can be obtained on the corresponding assets. (Murphy, 1950, p. 94)

Both the seigniorage and financial stability explanations point to the
promise of long-run monetary restraint, as embodied in the long-term
interest rate ceiling, as the central feature of the 1940s program. This is con-
sistent with the Fed and Treasury's own understanding of the program.
Federal Reserve officials repeatedly issued policy statements to assure the
public that their primary concern was to maintain the credit of the United
States by preserving the purchasing power of the dollar. Fed officials also
expressed concern for the stability of the financial system. The Board of
Governors warned that

A major consequence... of... increasing the general level of interest rates would be
a fall in the market values of outstanding Government securities. These price
declines would create difficult market problems for the Treasury in refunding its
maturing and called securities. If the price declines were sharp they could have
highly unfavorable repercussions on the functioning of financial institutions and if
carried far enough might even weaken public confidence in such institutions.

(Board of Governors, 1945, p. 7)

Interestingly, there was little controversy over whether 2.5 percent was the
appropriate ceiling for the long-term interest rate. Using the recent past as a
guide, the Fed and Treasury tended to view 2.5 percent as "the rate which
had been established by the 'natural' forces of the market" (Murphy, 1950,
p. 93).

In contrast, the 3/8 percent bill rate policy was controversial. Prevailing
bill rates at the end of 1941 and the beginning of 1942 equaled about 1/4
percent. The Fed preferred that the bill rate, like the long-term rate, be set
and maintained as a market rate. The Fed insisted that it would be able to
achieve any bill rate target simply by announcing its intention to do so and
then conducting monetary policy in the ordinary way through discretionary
open market operations. The Treasury, on the other hand, was skeptical
that the Fed would be able to control market rates on short-term and long-
term bonds simultaneously.

The dispute ended on April 30,1942 with the establishment of a "posted"
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bill rate that represented a rejection of the ordinary way of conducting open
market operations.

The decision to 'post' a buying rate for Treasury bills (rather than to purchase them
by individual negotiation) followed the precedent which had been set long before in
the case of Federal Reserve purchases of bankers' acceptances but had never previ-
ously been applied to government securities. There was considerable discussion of
the level at which the rate should be posted. Treasury officials proposed 1/4 percent
but agreed to the Federal Reserve counterproposal of 3/8 percent.

(Murphy, 1950, p. 98)

The posting policy was analogous to a discount policy. Any slight change in
market conditions, which resulted in the 3/8 percent peg being below
market, would force the Fed into a position of acquiring outstanding bills.
Unlike the long-term interest rate ceiling, which was expected to last at least
through the war and postwar transition, the 3/8 percent bill rate peg was
perceived as a short-run method of supplying reserves to banks.

8.3 The theory of interest rate pegs

There are two types of interest rate pegs to be considered: one in which only
the long-term government bond rate is pegged, and a dual peg that tries to
control both the long-term government bond rate and the short-term bill
rate. With respect to the single peg, economists have used the rational-
expectations assumption to evaluate a policy of pegging a one-period inter-
est rate with a money supply rule (see Cover and Schutte, 1990); but the
analysis can be generalized to a peg on an ^-period rate. Under simplifying
assumptions, the nominal rate (rn) on an ^-period government bond is the
same as the nominal rate (in) on an w-period private bond in period t:

-p)ln, (8.1)

where the real rate of interest on a one-period bond in period t equals a
time-invariant permanent component c plus a random disturbance term ut
with a fixed mean of zero and finite variance, Ept+n is the mathematical
expectation of pt+n conditioned on information available in period t, andpt
is the log of the general price level.1

Finally, assume a standard demand function for real money balances in
period t such that

mt-prao-aSu+a2yt+vt (8-2)
where m{ &ndyt are the logs of the money supply and real income; a0, av and
a2 are constants; and vt is randomly distributed with a fixed mean of zero
and finite variance.
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Equations (8.1) and (8.2) can be used to derive a condition for pegging
the ^-period market interest rate. A peg of particular interest, given the
1940s policy environment, is one where the policy maker fixes the market
rate at the permanent real rate, c. For ally > 0, a commitment of this type
results in the condition:

Etrnt+=c if and only if Et(mt+l-mty=a2Et(yt+ry)-(u+vt) (8.3)
where * indicates the pegging solution (the derivation is presented in the
appendix). According to (8.3), a pegging policy requires that the expected
money supply growth rate from t to t+1 differs from the weighted expected
real income growth rate when the sum of the current disturbances are non-
zero. With a negative shock (ut < 0) to the real interest rate, for instance, the
policy maker must commit to a money growth rate that exceeds the
weighted real income growth rate. Because the public in t would expect that
the real interest rate would return to c in the next period (that is, Etut+l=0),
they would also expect the money growth rate from t+1 to t+2 to return to
its normal level. This pattern of monetary expansion followed by restraint is
relevant for the 1940s because controls on the production process during
the war may have temporarily decreased short-term interest rates (see
Friedman and Schwartz, 1963; Rockoff, 1984; Toma, 1991b).

Under a dual interest rate program, the central bank would announce a
money supply rule that satisfied the condition in equation (8.3) for a long-
term bond (n > 1). At the same time, the government would attempt to
control short-term interest rates. In particular, consider a policy (which I
later show to be relevant for the 1940s) in which the Treasury would post an
interest rate p on one-period government bonds for the upcoming period
such that/? is less than the expected market rate c on a one-period bond, and
the central bank would announce its willingness to buy and resell those
short-term bonds at the posted rate. With/? < c=Etix t+v individuals would
expect to hold 1-period private bonds rather than 1-period government
bonds in t+\. All new one-period bonds issued by the Treasury would be
bought by the central bank, perhaps simply to replace the maturing 1-
period securities in its portfolio. In this special case, pegging the one-period
government bond rate would not directly result in any money supply
change. More generally, the amount of new one-period government bonds
issued by the Treasury in t+\ would be less or greater than the central
bank's holdings of 1-period government bonds in t.

If we assume the central bank did not conduct offsetting open-market
sales of longer-term securities - perhaps because its portfolio contained no
longer-term bonds - then the debt monetization process inherent in the
short-term interest rate peg would establish a minimum expected money
growth rate from t to t+1. If this minimum rate equaled the equation (8.3)
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solution, E(rnt+l—m)*, then monetization of  1-period bonds would auto-
matically generate a money supply growth rate consistent with the long-
term interest rate peg. A minimum growth rate less than E(mt+l—m)*
would present no problem; the central bank could maintain the long-term
interest rate peg by supplementing the automatic debt monetization of one-
period bonds with the right amount of open market purchases of long-
term bonds. Should the minimum money supply growth rate exceed
E(mt+l—m t)*, however, the policy of standing ready to buy 1-period govern-
ment bonds at a below-market rate would raise inflation expectations to a
level that would not sustain the long-term peg.

8.4 Competing hypotheses and the evidence

The conventional and the long-run monetary restraint views of the 1940s
program can be interpreted as special cases of the theory of a dual interest
rate program. According to the conventional view, the program was not
sustainable because the public expected the Treasury to pursue a policy of
financing the war by relying heavily, perhaps exclusively, on short-term debt
issues that would be monetized by the Federal Reserve under the passive
pegging policy. In contrast, the long-run monetary restraint view is that the
Treasury and Fed were implicitly committed to future money growth rates
that would be consistent with low long-run inflation and at the same time
would restrict the quantity of government bonds that would be covered by
the 3/8 percent peg.

Although there is no definitive way of ascertaining the public's expecta-
tions about the scope of the bill rate policy, it seems reasonable that the
public did not expect that all future debt outside the Treasury would be
short term. For one thing, the bill rate policy had much in common with the
Fed's discount policy during World War I in that the discount rate was set
below the market rate and loans to member banks required federal secur-
ities as collateral. From June 1917 to June 1920, discounts increased by
about 2.5 billion dollars, while total debt outside the Treasury increased by
over 20 billion dollars. To the extent the public used the World War I experi-
ence as a guide, they would not have anticipated that bills issued by the
Treasury, and acquired by the Fed, would comprise a large share of the total
debt outside the Treasury. Also, the direct connection between bills issued
and bills monetized during World War II was widely understood at the time
which must have helped reduce the likelihood of excessive issues. In fact, the
Fed encouraged limits on the weekly issues of new Treasury bills through-
out the pegging period, although Treasury pressure sometimes served as a
countervailing force.

The evidence in table 8.1 confirms that the public in March 1942 would
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Table SA US government securities outside the Treasury and the monetary
base, 1942-1950 (in $ billions)

(1)

March 1942
March 1943
March 1944
March 1945
March 1946
March 1947
March 1948
March 1949
March 1950

Securities outside the Treasury

All
securities
(2)

48.9
83.8

129.6
163.4
197.1
172.5
161.4
155.7
154.5

Bills
(3)

1.7
9.2

13.1
16.9
17.0
17.0
13.9
11.6
12.3

Coupon issues with
maturity of less
than one year
(4)

2.2
15.8
33.5
43.0
52.5
36.1
35.9
37.6
36.9

Monetary
base
(5)

24.5
29.1
33.2
40.5
43.7
44.3

44.9
46.9
43.0

Sources: Board of Governors, Banking and Monetary Statistics (1976), table 13.5,
p. 884 for columns (2)-(4) and Friedman and Schwartz, Monetary History of the
United States (1963), table B-3, pp. 805-6 for column (5).

have been mistaken in expecting that all future debt outside the Treasury
would be short term. Throughout the 1940s most of the outstanding debt
was due to mature in more than one year. By March 1946, total bills out-
standing equaled 17 billion dollars, less than one-year coupon issues
equaled 52.5 billion dollars, and longer-term debt equaled 127.6 billion
dollars. Also, Toma (1992) documents that by the end of 1946 the Fed had
acquired (monetized) over 90 percent of outstanding bills.

Although it is unlikely that the public in March 1942 perfectly foresaw the
actual post-1942 division of total debt between bills, less than 1-year
coupon issues, and longer-term securities as depicted in table 8.1, there is no
reason to suspect that they systematically would have underestimated or
overestimated the proportion of short-term to long-term securities out-
standing. For estimation purposes, therefore, I assume that the actual post-
1942 division represented the public's optimal prediction and that it was
generally understood that the Fed eventually would acquire the bills. If the
public had expected only 3-month bills would be monetized, then the
minimum annualized rate of base growth from March 1942 to March 1946
would have been about 13 percent.2

Is the 13 percent figure consistent with the pegging condition shown in
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Figure 8.1 Long-term government rates, 1942-1951

equation (8.3)? Substituting upper and lower estimates for the other para-
meter values into (8.3) provides limits on the wartime money supply growth
rate necessary to peg the market rate on an ^-period bond at a value of c in
the current and all future periods:

Etrnt+j=c if and only if 0.04 < Et(rnt+x-m)* < 0.22. (8.4)

Therefore, a peg narrowly covering 3-month bills would generate a wartime
money supply growth rate (13 percent) roughly consistent with condition
(8.4).3 Based on this evidence regarding the short-term peg, the dual interest
rate program was sustainable.

A narrowly defined short-term rate peg was only one component of a
sustainable dual interest rate program. The other component entailed a
commitment of long-run monetary restraint that kept market interest rates
on 25-year government bonds at or below 2.5 percent. Therefore, a pre-
requisite for the long-run monetary restraint view is that the 25-year
government bond rate be a market-determined rate.

Figure 8.1 shows the long-term government rate and figure 8.2 shows the
spread between a private long-term interest rate, Moody's Aaa corporate
rate, and the long-term government rate from 1942 to 1951. Even though
the long-term government rate was relatively constant during World War
II, there was no tendency for the rate spread to increase as would be the case
if the long-term rate was an administered below market rate.4 In fact, the
rate spread fell throughout much of 1942 and 1943 and then fluctuated
around a value of about 0.25 for the rest of the war. After the war, the rate
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Figure 8.2 Long-term spread, 1942-1951

spread varied from a low of about 0.25 to a high of about 0.50. The average
level and variability of the rate spread throughout the 1940s is in line with
the experience in the years preceding and following the interest rate
program.

Finally, table 8.2 shows long-term government bonds (coupon issues over
ten years) held by the Fed and the private sector as a fraction of the total
amount outside the Treasury. The data indicate that the public had no
special incentive to abandon long-term government bonds at any stage of
the war. Throughout the war, private sector holdings of long-term govern-
ment bonds equaled about 90 percent and Fed holdings equaled 3 percent
or less of the total outside the Treasury. The private sector percentage fell
somewhat in 1948, reflecting Fed purchases of long-term bonds, but then
stabilized around 80 percent for the rest of the decade. The evidence indi-
cates that, unlike Treasury bills, long-term government bonds were not gov-
erned by an endogenous debt monetization process. Indeed, the public's
willingness to hold these securities, given the privately issued alternatives,
suggests that the public's long-run inflation expectations in the 1940s must
have been relatively low: no higher than the difference between 2.5 percent
and the sum of the term premium and the long-term real interest rate.

8.5 Ex post monetary growth rates and the 1951 Accord

According to the long-run monetary restraint view, a negative shock to the
short-term real interest rate during the war would allow the money growth



108 Competition and monopoly in the Federal Reserve System

Table 8.2 Ownership of US government securities with maturity greater
than ten years, 1942-1950

Date
(1)

1942 June
Dec.

1943 June
Dec.

1944 June
Dec.

1945 June
Dec.

1946 June
Dec.

1947 June
Dec.

1948 June
Dec.

1949 June
Dec.

1950 June
Dec.

Total
outstanding
(in $ billions)
(2)

12.5
16.6
19.6
23.4
31.3
35.1
44.4
59.8
59.6
54.8
54.8
54.8
53.9
53.9
48.6
45.1
45.1
43.6

Fed
(3)

0.03
0.03
0.01
0.01
0.01
0.01
0.005
0.002
0.002
0.002
0.002
0.002
0.05
0.13
0.09
0.08
0.05
0.06

Fraction of total

Private
(4)

0.89
0.89
0.90
0.90
0.89
0.89
0.90
0.91
0.90
0.91
0.92
0.91
0.86
0.78
0.82
0.82
0.85
0.83

Note:
The table does not show ownership by (non-Fed) US government agencies and
trust funds.
Source: Board of Governors, Banking and Monetary Statistics (1976), table 13.5,
p. 884.

rate to exceed the weighted real income growth rate. Once wartime controls
ended, short-term real rates would rise to normal levels and the govern-
ment's commitment to the long-term interest rate ceiling would require
postwar monetary restraint. The dual interest rate program was sustainable,
therefore, only if the public expected wartime monetary expansion to be fol-
lowed by relatively low rates of money growth. One factor that would have
reinforced this expectation was the monetary record from the recent past.
As Friedman and Schwartz point out, a post World War II expectation of
monetary restraint was "partly a product of the severe 1929-33 contraction,
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Figure 8.3 Bills held by Fed, 1942-1951

which fostered a belief that severe contractions were the peacetime danger if
not indeed the norm; and partly a product of the 1920-1 price collapse,
which fostered a belief that major wars were followed by deflation and
depression" (Friedman and Schwartz, 1963, p. 585).

Federal Reserve policy during the 1940s was consistent with the expecta-
tion of postwar monetary restraint (see table 8.1, column 5). First, note that
the change in the monetary base of about 20 billion dollars over the life of
the bill rate policy (1942-7) turned out to be only somewhat higher than the
17 billion dollar change that would have resulted if all bills had been mone-
tized. The actual change, in other words, is roughly in line with the change
the public might rationally have expected from a below market short-term
rate pegging policy with narrow coverage, supplemented by small amounts
of Fed-initiated purchases of longer-term debt. Figure 8.3 shows that after
July 1947 the endogenous debt monetization process reversed itself and by
the end of 1950 Fed bill holdings were near zero. The base rate of growth
from 1947 to 1950 was close to zero as the Fed replaced bills with longer-
term bonds.

Even though government officials in the 1940s repeatedly assured the
public of their commitment to long-run monetary restraint, the government
defaulted on this commitment in March 1951 with the Fed and Treasury
Accord. Monetary expansion in the 1950s and 1960s turned out to be
inconsistent with the 1940s ceiling of 2.5 percent on the long-term govern-
ment bond rate. Grossman (1990) attributes violation of the ceiling commit-
ment to surprise increases in the government's revenue requirement after
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the war that called for increases in revenue from a number of sources,
including money creation. He concludes that "the competing claims on
national resources that materialized after World War II - especially the
costs of postwar reconstruction, the welfare state, and the cold War - were
unforeseeable but verifiable contingencies that made partial default excus-
able" (Grossman, 1990, p. 180).

The unexpected increase in the government's revenue requirement after
the war also helps explain a peculiar aspect of the Fed's financing structure
during the war and a change in the Fed's financing structure in July 1947.
Prior to 1947, the Fed contributed to wartime financing by buying Treasury
bills at below market rates. What was peculiar is that the Fed did not make
direct transfers to the government, but instead used excess open market
operation revenue to build up its surplus account. By 1947, the surplus
reached 140 billion dollars. Why did the Fed allow such a buildup? Why not
transfer the excess to the Treasury on a regular basis or pass the excess along
to the banking system in the form of higher explicit or implicit interest pay-
ments?

One interpretation that is consistent with a government financing view is
that during the war there was a significant degree of uncertainty about the
length of the war and the time path of government spending after the war. If
the expectation had been that the war would be a short one and that
wartime spending would be followed by substantially lower peacetime
spending then excess wartime revenue would have been passed along to the
banking system in the form of explicit or implicit interest payments.
Alternatively, if it had been known that the war would be a long one fol-
lowed by substantially higher peacetime spending then excess wartime
revenue would have been transferred to the government. Given uncertainty,
the optimal strategy was for the Fed to reject both payment methods and
instead accumulate an "insurance fund."

By 1947 it was clear that the second scenario was the relevant one: signifi-
cant government revenue demands would persist into the future. The
response was twofold. First, the bill rate policy, which from the beginning
was perceived to be temporary, was allowed to lapse. Second, the Fed trans-
ferred funds out of its surplus account into the Treasury's account and insti-
tuted a policy of transferring excess funds to the Treasury on an annual
basis. These transfers have continued up to the present time. Currently, over
90 percent of Fed revenue is transferred to the Treasury.

8.6 Conclusion

The interest rate control program was enacted in the context of a wartime
environment that placed looser gold constraints on monetary policy than
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those which had existed in the early days of the Fed. In the absence of some
type of policy coordination between the two money producers of the time -
the Fed and Treasury - monetary policy would have been subject to a
seigniorage incentive problem. Coordination in the form of the interest rate
control program can be interpreted as a substitute for a more formal gold
standard regime.

In explaining how the program substituted for a gold standard, this
chapter took into account the dual nature of the program. The program
involved a commitment on short-term and long-term government bond
rates. The Federal Reserve's bill rate policy from 1942-7 was more like a
modern-day discount rate policy than an open market operation policy. The
Federal Reserve passively accepted 3-month Treasury bills at a rate that was
below the market rate on coupon issues with three months to maturity.
Because of this artificially low bill rate, bills were driven out of the market
and into the portfolio of the Federal Reserve over this period.

Given the debt monetization process associated with the short-term rate
peg, why did the interest rate control program result in so little inflation in
the 1940s? The answer lies in the scope of coverage of the pegging policy. If
the pegging policy had applied to all short-term securities, or even more
dramatically to all government securities, then the 1940s interest rate
program would have raised inflation expectations and become an engine of
inflation as predicted by the conventional view. Because the Federal
Reserve's "discount window" (that is, the policy of freely buying securities
at a low rate) serviced only 3-month Treasury bills, it was not inherently
inflationary.

The overall conclusion of this chapter is that the interest rate control
program was first and foremost a financing device. It was no accident,
however, that the program had desirable financial stability properties. In
fact, there was a conscious attempt to design the program so that financial
stability concerns would help insure its credibility. Moreover, this chapter
has argued that the program ultimately was abandoned for revenue reasons
and not for stability or inflationary concerns. The financing demands
accompanying the Korean war represented the last straw - it "made partial
default excusable."

Appendix Derivation of equation (8.3)

To derive equation (8.3) in the text, consider that equation (8.2) implies
that the price level at t varies with mt, yt, ut, vt, and with Ept+X and also that
Ept+l depends on Etmt+V Etyt+V and Ept+2, and so on. Through repeated
substitution, the current price level and all expected future price levels can
be eliminated from equation (8.1). This gives
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Substituting c for rn t in equation (A8.1) gives a condition for pegging the
^-period market interest rate in period t at the permanent real rate

r , , f = c i f f 2 [ V ( l + f l l ) ] ' / ^ ^
(A8.2)

To provide more structure to the pegging condition, assume that in plan-
ning the money supply growth rate for periods t to /+1 the policy maker
cannot credibly commit to money growth rates for subsequent periods (t+1
to r+2, t+2 to £+3, . . .) that are expected to result in deflation. Since
Etut+j=0, for ally > 0, equation (8.1) in the text indicates that a commitment
to price stability after t+1 is equivalent to a commitment to peg the ̂ -period
bond rate at c for t+\ and beyond. This commitment requires that the
expected 1-period rate of growth in the money supply in any future period
equals the weighted expected 1-period rate of growth in real income in that
period; that is, Et[(mt+l+J-mt+j)-a2(yt+^-yt+j)]=0, for ally > 0. Making
this substitution into equation (A8.2) gives pegging condition (8.3) in the
text.



9 Historical lessons

9.1 Monetary unions

The historical approach to monetary economics is valuable to the extent
that it informs the study of monetary events in other time periods. In this
sense the historical approach to the Fed has much to offer the modern mon-
etary economist. Consider, for instance, the renewed interest in monetary
unions as a way of coordinating policy among a pre-existing group of mon-
etary authorities. A monetary union may be formed by (1) replacing the
moneys of the authorities with a single money or (2) retaining the identity of
the moneys but fixing the rate at which any one money exchanges with
another. While it is natural to think of a single body directing monetary
policy in the first setting, the question arises in the second setting whether
decision making will be centralized or decentralized. Moreover, how does
the nature of the monetary equilibrium depend on centralization versus
decentralization?

The Federal Reserve System can be used as the standard of reference in
evaluating the performance of a monetary union of the second type. As
reviewed in earlier chapters, Rolnick and Weber (1989) have most forcefully
stated the case for viewing the 12 Federal Reserve banks as comprising a
monetary union: each of the 12 Federal Reserve banks issues a distinct cur-
rency which can be traded for the other Federal Reserve currencies at a fixed
rate of exchange (at par). According to Rolnick and Weber, if the reserve
banks operated independently, then they would be prone to over issue
money. The modern Fed has been able to overcome this problem only
because monetary decisions have been centralized instead of being left to
the discretion of the individual reserve banks.

One issue overlooked by Rolnick and Weber is that Fed policy has not
always been centralized. What of the period before the 1930s when reserve
banks conducted monetary policy on their own behalf and importantly
claimed the seigniorage from their policy? Was monetary policy in this early
period in some sense defective because of the lack of coordination? Was it
plagued by free-rider problems?

113
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A recent paper by Barry Eichengreen (1992) critiques this early Fed
period with the intent of providing a lesson for the founders of the European
Monetary Union. The title and subtitle of the paper are revealing: "How
Ben Strong would have done it. European Monetary Union: Lessons and
Pitfalls from the Early Fed." In keeping with the Rolnick and Weber theme,
Eichengreen argues that the history of the early Federal Reserve System
provides a guide for how not to structure a unified monetary system.

Eichengreen starts out his lesson by drawing the analogy between the
early Fed System and the transition to European Monetary Union.

US monetary policy makers would regard it as bizarre, inefficient and dangerous to
delegate monetary policy decisions to individual reserve banks. Yet this is precisely
what Europe proposes to do during Stage II of the transition to monetary union.

Ironically, the US made this very same mistake following the establishment of the
Federal Reserve System. In its early years, the individual reserve banks, while issuing
bank notes that traded at fixed exchange rates vis-a-vis one another, essentially con-
trolled their own monetary policies. Only as American officials came to appreciate
the problems posed by this arrangement was control over policy transferred to
Washington DC. The broad outline of policy came to be determined by the Federal
Reserve Board and by an Open Market Committee on which Board members and a
rotating subset of reserve bank officials sat. But implementation, especially of open
market purchases, remained a matter for the individual reserve banks. As late as the
1930s, district reserve banks could still opt out of System transactions. Only after
authority was definitely centralized in the hands of the Board of Governors and the
Open Market Committee by the Banking Acts of 1933 and 1935 did the new institu-
tion begin to operate smoothly. (1992, pp. 36-7)

Elsewhere in the article, Eichengreen reiterates his main point: "free-rider
problems are avoided by the centralization of authority" (1992, p. 36).

Eichengreen uses four vignettes to illustrate the problems associated with
decentralization. From my perspective, what is interesting about these
examples is that they are taken from the late twenties and early thirties
(1927, October 1929, 1932, and March 1933) when policy was becoming
increasingly centralized. Rather than indicating the problems with decen-
tralization, they really illustrate the difficulties an industry faces when it
tries to hold together an effective cartel in the absence of legally enforced
sanctions.

Consider each of Eichengreen's policy failures. The first occurred in the
midst of the 1927 recession. Policy failed in this case because the System's
cartel body - the Board - had trouble reaching a consensus on a discount
rate decrease. The second policy failure occurred during the stock market
crash in October 1929. Eichengreen chastises the Fed for failing to pursue a
vigorous open market operation policy in the aftermath of the crash. But
the failure to respond in a timely manner cannot be blamed on independent
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open market operations, or the lack thereof. By 1929, open market opera-
tions had become increasingly centralized within the Open Market
Investment Committee. My rejoinder to Eichengreen would be that policy
failed in 1929, just as it did in 1927, because of the increased centralization.
Indeed, Harrison, who was the head of the New York Fed, wanted his bank
to increase government security purchases and wanted others to be granted
the freedom to do likewise. But as even Eichengreen himself points out,
Harrison "was called on the carpet" by the Board for his advocacy of inde-
pendent open market operations and the System, for its part, was unable to
"engineer a concerted response to the slump" (Eichengreen, 1992, p. 37).

Eichengreen's policy failures in 1932 and 1933 followed a similar story-
line. They are examples of the problems which can arise when a cartel body
attempts to enforce a cartel solution in the absence of a foolproof enforce-
ment mechanism. Simply stated, they occurred in my view (see chapter 6)
because the Board shut down the discount window and individual reserve
banks were not allowed to fill the void by conducting independent open
market operations.

The microeconomics model developed in this book argues that a truly
decentralized monetary union need not produce the negative consequences
alluded to by Eichengreen. Given the appropriate microfoundations, com-
petition in the market for central bank money will produce equilibrium out-
comes analogous to the outcomes one typically observes in more standard
market settings. The most important precondition is that money producers
be capable of competing along some dimension that allows them to direct
the benefits associated with their output towards those customers who
"buy" that output. Accordingly, competition will increase implicit or
explicit interest, reduce profits, reduce holding costs, and increase the
amount of aggregate real money holdings.

It is the early and mid 1920s, rather than the late 1920s and early 1930s,
that represents the best test period for the competitive model. The lessons of
the 1920s were not ones concerning the power and effectiveness of a mone-
tary cartel, but ones of the power and effectiveness of the market. The
microeconomics approach would point out that the relatively modest
government revenue and gold backing requirements of the 1920s allowed
the government to chose, or at least tolerate, a highly competitive structure
for the Federal Reserve System. Competition among reserve banks in con-
ducting open market operations, particularly in the early twenties, resulted
in substantial subsidies to the private banking system which implied that
the costs of running retail banks would be relatively low and therefore the
probability of financial crisis relatively low. The bottom line is that the
highly competitive structure of the early Federal Reserve System serves as a
prototype for the design of the European Monetary Union.
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To be sure, the advocates of centralization do have a point to make:
competition in a monetary union need not have desirable equilibrium prop-
erties. It may lead to monetary over issue or more strikingly no equilibrium
outcome whatsoever. But the circumstances generating this outcome need
to be carefully specified. In particular, money must be none other than a fiat
currency that can be produced and counterfeited at zero cost. It must be
impossible (or prohibitively costly) to (1) commit to a real asset backing for
your money, (2) distinguish your money from the moneys of others; that is,
prevent counterfeiting, and (3) pay interest on your money.

David Glasner (1985) has argued persuasively against the impossibility of
each of these conditions in a competitive setting. According to Glasner, real
asset backing is an inherent feature of competitively supplied private note
issue. "An endogenously determined supply of costlessly produced money
can be reconciled with a finite price level under convertibility. Costless pro-
duction under competitive conditions does not imply an infinite price level
because competition itself compels the banks to maintain convertibility as
well as to pay real interest on the cash balances they produce" (1985, pp.
63-5). How might such interest be paid?

A delicate question arises here. It is the anticipated real interest rate that is the incen-
tive for holding the bankers' IOUs. How can this real interest be paid? Unless
bankers commit themselves to convert their IOUs into an asset which they cannot
create costlessly, the prospect of real interest seems illusory. There is no reason to
believe a promise to pay interest unless the value of the IOU is fixed in real terms by a
contractual commitment to convert either on demand or at a specified redemption
date By giving holders of his IOUs the right of conversion in a real asset at a pre-
determined rate, a banker can guarantee them a stipulated real rate of interest. A
banker may do so by establishing convertibility into a real asset expected to appreci-
ate at a rate equal to the real rate of interest, or by announcing that the conversion
rate between his IOUs and a real asset of constant value will be periodically
increased in the future. (Glasner, 1985, p. 50)

As was indicated in chapter 5, the early history of the Federal Reserve
provides a somewhat different, but just as effective, solution to Glasner's
"delicate question." By supplying a capital intensive in-kind payment in the
form of check-clearing and currency services, holders of a reserve bank's
monetary liabilities can be assured of a real rate of return. Holders can be
confident that the reserve bank will not renege because they can easily
observe the irreversible infrastructure that is in place to deliver the services.
In countries with relatively developed financial sectors, it may be no acci-
dent that central banks supply money and financial services jointly. This is a
way of surmounting the time inconsistency problem that has played such a
prominent role in the recent monetary policy literature.

Finally, Glasner also has something to say about the condition (2) that a
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producer be able to distinguish own money from the moneys of other pro-
ducers. "The violation of another money producer's trademark is not a
requirement of competition, it is an infringement of property rights that we
call counterfeiting" (1985, p. 49). Clearly, if this precondition does not hold,
whether in a setting of note issue by private banks or a setting of note issue
by reserve banks, over issue in a competitive monetary union will be a real
danger.

While I have argued that the early Federal Reserve System provides an
unfortunate choice for Eichengreen, there are numerous monetary case
studies from which he could have drawn to illustrate his point about the pit-
falls of decentralization. Consider, for instance, central banking in the
republics of the former Soviet Union. The largest republic, Russia, has
chosen not to commit to a real asset backing for the rouble. Also, the uncer-
tain status of property rights in the republics means that counterfeiting is
difficult to prevent and the relatively primitive nature of the financial sector
means that transaction services such as check-clearing are not readily avail-
able. Taken together, these conditions make it easy for the other republics to
piggyback off the printing of roubles by the Russian central bank. This case
aptly illustrates the set of circumstances outlined by Rolnick and Weber:
multiple central banks with each printing paper money that is indis-
tinguishable from the others. The results, over issue and inflation, are not
surprising and represent a strong confirmation of the competitive model in
that they show what can go wrong when money issuers do not face a
bottom-line.

9.2 Central bank independence

The historical approach taken in this book also sheds considerable light on
the time-worn issue of central bank independence. For one thing, it calls
into question the whole relevance of "independence" as a meaningful term
in economic discourse. What does independence mean? Does it imply that
decision makers are free of constraints so that they can pursue their anti-
inflation preferences willy-nilly?

It should come as no surprise that I see such an interpretation as eco-
nomic nonsense. Scarcity implies constraints: for you, for me, and for
central bankers. Perhaps even more to the point, scarcity implies competi-
tion for limited resources. This competition is unavoidable. The only inter-
esting question is in what forms competition will manifest itself. To say that
conservative, anti-inflation central bankers naturally will take the helm of an
independent central bank begs a multitude of issues. What is natural about
an anti-inflation central banker? What is the appointment process that
ensures a conservative will indeed be selected? What are the institutional
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mechanisms surrounding the operation of a central bank that ensures a con-
servative, if selected, will survive?

These questions boil down to the central one: What are the constraints?
Admittedly, I have taken an approach in this book that may seem more than
a little odd to the traditional monetary economist. In very crude form it is
one which says "forget the preferences, just give me the constraints." But is
this approach really so odd? After all, the price-taker assumption represents
the starting point when addressing most microeconomics issues. This book
simply makes the claim that "good" microeconomics is also "good" central
banking economics. At the very least, working through the microeconomics
of central banking should provide a sound foundation from which to evalu-
ate issues like "what are the consequences of central bank independence?".

Contrast the microeconomics approach to independence with a "stan-
dard" approach which defends independence as a way of overcoming the
problems associated with the time-inconsistency of central bank plans. An
influential version of the time-inconsistency problem in monetary policy
has been developed by Barro and Gordon (1983). They stress that the
optimality of monetary policy depends on whether commitment is possible.
One way of viewing inflation in their model is as a tax on money holdings.
To induce individuals to hold money, optimal policy requires that it be
taxed at a relatively low rate. Once the decision has been made by the public
regarding how much to accumulate, however, money holdings can be taxed
at no distortion costs. Without some sort of pre-commitment, too much
inflation would be produced by the central bank.

From a modeling perspective, the easy solution is to simply assert that the
central banker is able to commit; that is, to irrevocably select a level of infla-
tion at the same time that money holders choose their money holdings. This
solution has been used to justify the imposition of monetary rules on the
central banker. But this ignores the possibility that technological considera-
tions may make rules too costly to enforce.

It is in lieu of rules that some monetary economists (Rogoff, 1985) have
proposed the selection of independent central bankers with preferences for
inflation that are more "conservative" than those of the general population.
Give conservative central bankers the freedom to do what comes naturally
to them - fight inflation - and the time-inconsistency problem can be over-
come.

This is a strange solution to be advocating for those sympathetic to rules.
In essence, it says "give central bankers complete independence so that they
can give us an inflation rate lower than what we would get with discretion."
Presumably, the conservative central banker is subject to the same time-
consistency problem as the generic central banker. But the solution works
because the time inconsistent policy of an anti-inflation central banker
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results in less inflation than the time inconsistent policy of a central banker
with neutral preferences. Still, something seems amiss with a solution that
calls for fighting discretion with discretion.

Given the shaky underpinnings of the standard theoretical case for inde-
pendence it is not surprising that empirical support is not overwhelming.
Alex Cukierman provides the most comprehensive index of independence
on a country-by-country basis in his book, Central Bank Strategy,
Credibility and Independence (1992). The book uses the index to estimate the
impact of independence on inflation. In reviewing Central Bank Strategy,
Charles Goodhart (1994) observes that Cukierman "seems reasonably
happy about the estimated strength of the relationships he has found
between his indices and inflation." Goodhart goes on to note, however, that
"This strikes me as whether you see a glass half-full or half-empty, because
given all the excitement about CB independence, the empirical relationships
exhibited here.. .strike me as rather weak" (1994, p. 111-12).

One problem that any empirical study must confront is the appropriate
definition of independence. Is it the ability to pursue a policy that is
contrary to the preferences of the rest of government? If so, then how is
independence to be quantified? As Fernando Carvalho has observed,
governments in industrial countries generally have the statutory power "to
direct the monetary authority toward some desired behavior. Nevertheless,
none of the governments studied ever used this power. Is this a sign of the
moral strength of the monetary authorities deterring intervention? Or is it a
sign of the central bank's compliance in matters concerning the funda-
mentals?" (Carvalho, 1995-6, pp. 168-9).

The microeconomics approach of this book lodges what I perceive to be
an even more fundamental challenge to those monetary models which
attribute price stability to the independence of a country's central bank.
While one may argue that the competitive model, which has served as my
basic tool of analysis, is less useful as an explanatory device during some
historical episodes as compared with others, it is my contention that recent
worldwide trends in information and financial technology enhance its
applicability in modern monetary economies. As one important example,
financial innovations which have increased the possibility of substituting
among central bank moneys effectively ties the hands of any single mone-
tary authority.

Within the context of this global competitive market for central bank
money, what are we to make of the stylized fact that over the last several
decades a number of developed countries have legislated central bank inde-
pendence and at the same time inflation has come down? My interpretation
is that a third factor is operative - competition in the central banking indus-
try. Competition not only fosters price stability, but also tends to substitute
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for more "hands-on" methods that governments might use in controlling
their central banks. The government need not employ expensive technolo-
gies to insure against high inflation if a competitive market provides such
insurance spontaneously. The government can simply allow its central
bank to run on automatic pilot. While an outside observer would tend to
classify the central bank as independent in this case, and perhaps attribute
price stability to this independence, at a deeper level independence could
not be said to have "caused" price stability. Clearly, the driving force is
competition. The whole debate about the role of independence in control-
ling inflation is a red herring in a worldwide competitive central banking
industry.

9.3 Gold, public finance, and monetary policy in the twenty-first century

An underlying theme of this book is that Federal Reserve history has been
driven by technological forces. The dominant forces have been changes in
the government's financing requirements and changes in the specie backing
of money. With respect to financing, the trend has been one of increasing
federal government spending, punctuated by periodic wartime financing.
With respect to specie backing, the trend has been a progressive, if uneven,
reduction in the reserve banks' specie reserve ratio.

Gold's place in modern monetary systems has its evolutionary roots in
more primitive monetary systems. Through a decentralized trial and error
process, gold emerged as the dominant money in many of these primitive
systems. The modern system arose when individuals started using notes
backed by the issuers' commitment to convert notes into gold. This transi-
tion was made possible by a technical factor - a technological innovation
which increased the cost of counterfeiting (Redish, 1993). Issuers (banks)
would demonstrate their ability to convert by holding suitably large reserves
of gold.

Another major step in the evolutionary process occurred in the nine-
teenth century with the spontaneous formation of bankers' clubs which
operated as private clearinghouses. The process continued when nation-
states, motivated by seigniorage concerns, either sold exclusive note-issuing
rights to a privileged clearinghouse or simply nationalized the private clear-
inghouse system by creating a central bank. Each step in the evolutionary
process was stimulated by some technical innovation, broadly defined,
which served to centralize and economize the financial sector's gold
reserves.

Angela Redish argues that the type of innovations responsible for the
reduction in gold reserves changed in moving from the nineteenth to the
twentieth century. "In the period up to 1914 economizing on gold had
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largely been a matter of domestic concern and the institutional innovations
were at the national level. After 1914 innovations were predominantly at the
international level" (Redish, 1993, p. 785).

Institutionally, innovations during the twentieth century have entailed a
step-by-step relaxation of the classical gold standard constraints. The first
step occurred during the inter war period. "Countries allowed the monetary
authorities to hold reserves in foreign exchange and allowed them to inter-
pret convertibility as convertibility into coin, bullion, or foreign exchange"
(Redish, 1993, p. 787). Next,

Under the Bretton Woods system that actually came into effect in 1959 currencies
would fix parities with the US dollar and the US dollar would be convertible into
gold; that is, the US agreed to buy and sell gold at $35 an ounce. The economizing of
resources had reached epic proportions. . . . The final demise of the gold link
occurred in two steps: in August 1971 US President Nixon temporarily suspended
the convertibility of the US dollar into gold; a suspension that became permanent in
1973. (Redish, 1993, pp. 789,790)

The other worldwide trend shaping the evolution of monetary institu-
tions and outcomes in the twentieth century has been the increased financ-
ing responsibilities of nation-states. At the turn of the century revenue
demands were relatively modest. For the United States, at least, significant
and persistent increases in government spending did not occur until after
the decade of the twenties; federal government spending permanently
increased in the aftermath of the Great Depression and in the aftermath of
World War II.

According to the microeconomics approach developed in this book, the
evolution of the Federal Reserve System during the twentieth century can
best be understood within the context of this worldwide evolutionary
process. When financing requirements were modest the reserve industry was
allowed to operate on automatic pilot with each of the reserve banks pro-
ducing their own monetary output in a highly competitive market. This was
the model of the 1920s. Later, an increase in the government's financing
needs signaled an end to the competitive market structure. The story-line of
the 1930s and 1940s was of a by then centralized Fed producing money
alongside of another government agency, the Treasury, which also pos-
sessed money creation powers. The market contained two government
money producers with each producing a money that was essentially a
perfect substitute for the other's. Here, the over issue problem emphasized
by modern monetary theorists was a legitimate concern. The special mone-
tary policies which were formulated after the Great Depression and during
World War II (see chapters 7 and 8) served to coordinate policy in a way that
counteracted over issue.
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The book also has something to say about monetary policy in the twenty-
first century and how it might differ from policy in the twentieth century. In
the twentieth century, monetary policy was driven largely by government
financing considerations. For analytical purposes, the approach in this
book follows that used by other economic historians in viewing changes in
financing conditions (that is, wars) as exogenous shocks. Governments had
little choice but to respond by making more intensive use of all of its revenue
sources. With respect to seigniorage, this meant imposing legal restrictions
on the reserve industry which tended to make it more monopolistic. In this
sense, public finance caused monetary policy.

On a somewhat optimistic note, causation for the twenty-first century
may be in the opposite direction. Technological innovation in the informa-
tion sector has made competition an international phenomenon. Even if a
national government is able to protect a domestic central bank from domes-
tic competition, it may be unable to insulate the central bank from competi-
tion by money producers (central banks or private issuers) outside national
boundaries. In this setting of worldwide competition, the opportunities for
a national government to produce seigniorage are severely limited. To the
extent that seigniorage is a key factor in fighting a large-scale war, competi-
tion in the central bank industry undercuts the ability of nation-states to
conduct "world" wars. In contrast to the previous century, monetary
economics in the twenty-first century might be said to cause, or at least
define the limits of, public finance.

In this new world order, the study of monetary economics is less special
but perhaps more important. Monetary economics in the twenty-first
century, particularly the monetary economics of central banking, becomes
less special in that the autocratic, monopoly central banking institutions
that thrived in the nineteenth and twentieth centuries will have poor sur-
vival prospects in the twenty-first century. In this view, monetary economics
of the twenty-first century becomes a sub-branch of microeconomics. Or
put differently, there is no micro versus macro distinction; simply, econom-
ics. Issues like central bank independence, the personality of the central
bank chair, and discretion versus rules are irrelevant in the face of binding
competitive constraints. Nation-states can afford the luxury of independent
structures, maverick chairs, and the appearance of discretion since mone-
tary policy must march to the tune of the market. Of course, these market
constraints are what will make the study of the microeconomics of central
banking a paramount concern in the next century.



Notes

1 Introduction

1 See Mankiw (1987), Poterba and Rotemberg (1990), and Trehan and Walsh
(1990) for recent examples of the new classical approach to money creation.

2 Microeconomics of the reserve industry

1 The economics literature offers several definitions of seigniorage. See Klein and
Neumann (1990).

2 Equation (2.2) differs from Miron's formulation by allowing interest payments
on reserves and reserve bank loans to banks.

3 Dowd (1994, p. 296) points to evidence that specie holding in a laissez-faire
system would be small. A high degree of substitutability between reserve bank
currency and specie would give this result.

4 A more extreme program insures the reserve bank against negative profits
arising not only from adverse interbank clearings, but also in the course of
serving as a lender of last resort to the retail system. The government agrees to
underwrite any losses that reserve banks incur as a result of providing emer-
gency lines of credit. In making this additional commitment, the government
fully nationalizes the reserve bank industry.

3 Peculiar economics of the founding of the Fed

1 National bank notes were a de facto obligation of the Treasury. See Timberlake
(1993).

2 See Toma (1982) for a general discussion of the Fed's financing structure. Goff
and Toma (1993) analyze the Act's failure to authorize transfers from the
government to the Fed.

3 A compulsory system of clearing replaced a voluntary one in July 1916 (see
Spahr, 1926).

4 Strictly speaking, the Board would be indifferent to a market versus a penalty
discount rate. With a penalty rate, Lc = 0. This would not be the solution chosen
if the Board desired that reserve banks be actively engaged in extending dis-
count loans.
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124 Notes to pages 34-46

5 At first there were a multiplicity of discount rates applying to securities of
various types. The 6 percent rate is the Federal Reserve Bank of New York rate
on discounts of commercial, agricultural, and livestock paper with maturities of
from 31 to 60 days.

6 A temporary decrease in the interest rate would result in only a short-run earn-
ings problem.

7 Fishe (1991) shows that the original policy was one where reserve banks backed
each dollar of their monetary liabilities with 40 cents to satisfy a 40 percent gold
reserve requirement. They also exercised an option of satisfying a 60 percent
commercial paper collateral requirement with gold. The overall result was a 100
percent specie ratio.

8 The 1917 amendments allowed reserve banks to count towards their 40 percent
gold reserve requirement any gold held to satisfy the collateral requirement (see
previous note).

4 Interest on reserves and reserve smoothing in a correspondent banking system

1 Miron's work formalizes previous work (for instance, Burgess, 1936, pp. 204-6;
and Friedman and Schwartz, 1963, pp. 292-3) which pointed to the Fed's influ-
ence on the pattern of interest rates. More recently, economists (see Goodfriend
and King, 1988; Mankiw, Miron and Weil, 1987; and Wheelock, 1992) have
used Miron's view of the founding of the Fed as the starting point for studying
related issues.

2 See White (1983) for a general description of the National Bank System and
" Goodfriend and Hargraves (1983) for a specific account of reserve requirement
regulation.

3 See Garber and Weisbrod (1992, chapter 19), Gorton (1985), Gorton and
Mullineaux (1987), and Timberlake (1984) for overviews of the role of private
clearinghouses before the Fed.

4 In the early 1900s, New York City banks, along with city banks in Chicago and
St Louis, accounted for about 50 percent of all bankers' balances (White, 1983,
p. 69).

5 See Glasner (1985) for the antecedents of this view in classical theory.
6 Following Miron, the analysis ignores reserve requirements. From 1917 to 1935

reserve requirements on Fed members were constant.
7 Equation (4.3) is based on several simplifying assumptions. For one thing, it

models New York City banks as providing deposits only for country banks; in
reality, they also provided deposits for the general public. Also, the equation is
set up so that the city bank has a correspondent relationship with one country
bank - the bank depicted by equations (4.1) and (4.2).

8 Like the country bank and city bank relationship, the city bank and clearing-
house relationship is one-on-one. That is, the loans the city bank of equation
(4.3) receives equal the total loans extended by the clearinghouse. The city bank
knows that for every dollar of reserves it deposits with the clearinghouse one
minus the specie ratio will be returned as a loan. If the city bank were one of
many banks receiving loans from a clearinghouse, then the same result would
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require that the clearinghouse tie loans to each bank to the reserves of that
bank.

9 Restate equation (4.9) as c = iA. Given that A > 0, a sufficient condition for c to
rise with / is that the increase in / be as large as the initial value of /. Before 1914,
loan rate changes of this magnitude were a characteristic feature of the autumn
crop-moving season.

10 Allowing the public to hold currency issued by a clearinghouse would not
change the major conclusions of the model. The primary difference is that more
discount loans could be extended and larger subsidies could be distributed by
the clearinghouse to the banking system.

11 Given the Miron-type cost term, (w2/2)[(R/BB) - I]2, the city bank would set its
reserve-deposit ratio at one. Any lower or higher ratio would raise costs without
affecting revenues.

12 The conclusion that relaxing the legal restriction eases the financial crisis
problem does not depend on the simplifying assumption that p = 1 for the
private clearinghouse and p = 0 for the national clearinghouse; nor does it
depend on the simplifying assumption of a zero profit constraint. Generally, a
reduction in p increases the responsiveness of b to a change in / in competitive
and monopoly settings.

13 Fishe (1991) shows that amendments to the Federal Reserve Act in 1917 signifi-
cantly increased the note-issuing power of reserve banks. It is worth noting that
the Fed increased its discount window and check-clearing subsidies at about the
same time (see section 4.5).

14 At least some clearinghouses, however, did invest member bank deposits in
highly liquid overnight loans (White, 1983, p. 75). Also, during emergencies
some clearinghouses made credit available at a rate that was constant across
seasons (Timberlake, 1984).

15 Although I treat k as an exogenous service cost parameter, the Fed probably is
able to exercise some control over service costs. For one thing, the Fed may be
able to change the quality of services provided over time.

16 The seasonal patterns for the 1922-8 period are similar to those reported for the
1917-28 period. Each seasonal pattern was constructed by first regressing the
monthly values of each variable on 12 seasonal dummies (with no intercept), a
trend, and trend-squared. Then, the mean value of the dummy coefficients was
subtracted from each monthly dummy.

5 Competitive open market operations

1 In calculating the chiseling spread, p is the average specie ratio for the system, / is
the call rate, and d is the highest discount rate in the System.

6 High tide of the Federal Reserve System

1 The lag lengths for the past values of securities and discounts was determined
using H. Akaike's (1969) final prediction-error criterion.
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2 Although table 6.2 shows the seasonal pattern to be close to statistical signifi-
cance for the years 1929-33, Miron emphasizes that the standard deviation and
the amplitude of the seasonal cycle in Fed credit decreased in moving from the
1920s to the 1930s.

7 The Fed, executive branch, and public Finance, 1934-1939

1 Barro's variable is the ratio of normal federal spending to GNP and can be
viewed as a measure of the federal government's funding requirement from all
sources of taxation and not just from money creation. The government's
revenue request from the Fed is assumed to be correlated with this general
requirement.

2 Unlike reserve requirements, the original Federal Reserve Act gave Congress
little discretion over the scope of subsidies to the private banking system.

3 For a discussion of how this arrangement was incentive compatible see Toma
(1985, pp. 372-3).

4 The decrease in reserve requirements relative to permanent government spend-
ing after World War II may be explained by the postwar rise in nominal interest
rates which served to increase seigniorage for a given reserve requirement (see
Toma, 1995).

5 Total federal government receipts (less transfers from the Fed) divided by
nominal GNP increased from 0.055 in 1935 to 0.078 in 1937 (see Barro, 1990,
table 11.1).

8 World War II financing

1 Equation (8.1) is based on the assumption that default and term premiums on
private and government bonds equal zero, which is equivalent to assuming that
private bonds and government bonds are perfect substitutes, as are short- and
long-term bonds.

2 The minimum change in the money supply would equal the amount of bonds
monetized as a result of the bill rate policy, minus the $2.2 billion of securities
initially in the Fed's portfolio.

3 For (8.4), I use the annualized rate of industrial output expansion during World
War II (March 1942 to March 1945) of about 8 percent as a proxy for the
expected wartime real income growth rate. Based on previous studies (Barro,
1989; Toma, 1991b; Friedman and Schwartz, 1982), I also assume wartime pro-
duction controls resulted in a value for ut of between 0 and minus 10 percent and
that lower and upper limits for the income elasticity of money demand are 0.5
and 1.5.

4 In Toma (1992), I show that the spread between the bill rate and rates on govern-
ment coupon issues with 3 months or less to maturity generally increased during
the bill program which indicates that the 3/8 percent bill rate was an adminis-
tered below market rate.
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