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I. T h e Na tu re of Our Problem 

JL he development of human knowledge progresses rarely at an even pace. The 
history of logic covers periods of growth and long decay distributed over more 
than 2000 years. The history of monetary theory is certainly much shorter. Still, 
the patterns of growth, stagnation or even decay are clearly visible over 200 
years. The "Keynesian Revolution" initiated a period of pronounced stagnation 

2 in monetary analysis. Important problems bearing on various aspects of mone-



tary processes were disregarded and did not receive the attention required for an 
adequate clarification. The analytic paradigm dominating our profession was 
poorly designed to guide fruitful research into the nature of monetary processes. 
This phase of our intellectual history produced the Radcliffe Report published in 
1959. The timing of the Report is noteworthy. It marked approximately the end 
of the stagnation phase. Of course, the transition is neither clear nor dramatic. 
Reservations concerning the ruling paradigm occured throughout its victorious 
sweep of textbooks and college courses1. Moreover, questions about the nature of 
monetary processes persisted which were difficult to reconcile with the dominant 
paradigm. Lastly, inflationary experiences and repeated balance of payments 
problems widened the cracks in the paradigmatic edifice. By the time the Nation
al Bureau of Economic Research organized a Conference on Monetary Theory in 
Pittsburgh (1962) the transition was complete. The discussion at the Conference 
opened a new phase in the development of monetary theory. 

This phase of intellectual ferment and productivity yielded many important 
contributions. Moreover, the range of participants usefully contributing to our 
expanding knowledge has been remarkably widened. The recent development 
of monetary theory exhibits furthermore a new aspect of fundamental import
ance. Economists traditionally used two distinct, unrelated languages. One lan
guage was used to develop and discuss " monetary theory " and an entirely differ
ent language was applied to the discussions of monetary policy and the " institu
tional' ' arrangements of the banking system or credit markets. This separation 
of language systems yielded a monetary theory unable to cope with the problems 
actually confronting policymakers. There also evolved a mode of discussion bear
ing on monetary arrangements and policy which relied in the absence of appro
priate analytic foundations on purely impressionistic responses. Our intellectual 
sjchjzophrenia thus yielded a monetary theory of dubious relevance and a mone
tary policy of questionable quality2. 

This division in our language systems has been effectively broken by recent 
developments of monetary theory. "Monetary theory" has become more than a 
name covering elaborations of syntactical exercises or the formal manipulation of 
models with little or no attention to their empirical content or range of relevant 
applicability. The formulation of theories and hypotheses gradually drifted into 
a middle ground which provides a common language system both for the mean
ingful discussion of monetary analysis and the analytic clarification of policy and 

1 Clark Warburton deserves substantial credit in this respect. Throughout the 1940's 
he insisted on important questions and relevant issues. My own reassessment occurred 
around 1954. Allan Meltzer was at the time a graduate student at UCLA. 

2 The paper by Paul Samuelson "What Classical and Neo-Classical Monetary Theory 
Really Was" in the Canadian Journal of Economics, February 1968, provides an excel
lent example illustrating the contention made. 5 



institutional arrangements. Theories and hypotheses become more explicitly 
constructed. They are also constructed to explain effectively our observable envi
ronment and to bear significantly on our serious policy problems. A rationalist 
tradition and a naive empiricism combined to obstruct over many decades the 
successful application of empirical science to the range of monetary processes. 
The residues of these notions are still visible in many discussions and obstruct on 
numerous occasions the resolution of resolvable issues3. 

The intrusion of empirical science probably intensified the intellectual con
flicts. The separation of analytic and policy discussions subtly protected the policy 
institutions from critical examination by analysts, and protected analysts from 
intrusion of relevant questions. The mutual exposure of "theory " and "prac
t ice" raised new questions and forced a reexamination of many beliefs and con
jectures. The level of controversy was thus bound to increase. The discussion of 
highly constructed issues with little bearing on our environmental problems does 
not propagate a vehement controversy. The very intensitiy of recent controver
sies in monetary theory and monetary policy attests therefore to the relevance 
and relative importance of the issues under examination. A survey of these issues 
may usefully contribute to clarify the nature of the controversy and delineate 
more sharply the character of alternative conjectures. Most particularly, a survey 
should hasten the burial of irrelevant or misconstrued problems and provide 
tighter information with respect to the analytic and empirical work required to 
reconcile various positions or effectively discard some competing views. 

The survey developed is however neither complete nor exhaustive. Several 
excellent surveys of monetary theory were published over the past decade and 
there is little need to duplicate this work 4. The current survey will omit many is
sues covered in depth by Harry Johnson, Allan H. Meltzer or Jerome Stein. It 
will select however a number of problems either omitted or covered somewhat 
lightly by the three authors. The extent and frequency of attention evidenced in 
recent disputes guided the selection of major issues included in this survey. We 
begin in section II with the microfoundations of money. This involves a clarifica
tion of the productivity of money and an explication concerning the nature of the 

3 This thesis has been developed in my papers "Assumptions and the Cognitive 
Quality of Theories", Synthese, December 1969, and "A Case Study on the Import
ance of Appropriate Rules for the Competitive Market of Ideas and Beliefs", 
Schweizerische Zeitschrift für Volkswirtschaft und Statistik, 1967. 

4 The reader should consult particularly Harry Johnson, "Monetary Theory and 
Monetary Policy , , American Economic Review, June 1962; Harry Johnson, " R e 
cent Developments in Monetary Theory: A Commentary", a paper presented at the 
"Radcliffe—Ten Years After", Conference, October 1969; Allan H.Meltzer, "Mo
ney, Intermediation and Growth", Journal of Economic Literature, March 1969; Jer
ome Stein, "Monetary Growth Theory in Perspective", American Economic Review, 

4 March 1970. 



services yielded by money. This micro-analysis also subsumes major problems 
bearing on the optimal stock of money. Section III examines alternative notions 
concerning the nature of the transmission mechanism. The following section IV 
discusses some of the most relevant aspects of policy implications associated with 
alternative views about the transmission mechanism. Section V considers a range 
of conjectures about the nature of an economy's impulse force and dynamic prop
agation. These conjectures have immediate implications for the proper course of 
stabilization policies. The next section (i. e. VI), elaborates some major aspects of 
the monetarist view. The developments of money supply theory and monetary 
system analysis is considered in section VII. The control lability of monetary ag
gregates, the role of the public's behavior and bank behavior relative to the be
havior of the monetary authorities, the working of various policy instruments 
form some of the major issues examined. The central contentions advanced by 
the New View are also given a critical assessment. The last section ponders the 
central aspects of monetary policy analysis and the requirements of rational policy 
making. It will be shown that most policy problems seriously discussed can be 
subsumed under an information problem, an interpretation problem and a de
termination problem confronting the monetary authorities of each country. 

I L T h e Micro-Analysis of Money 

1. The Problem Inherited 

The existence and use of money remained an embarrassing puzzle for mon
etary analysis. We observe over man's history that social groups without gen
erally accepted media of exchange exhibit poor survival characteristics. Most 
social groups do not use assets (or commodities) at random in the execution of 
exchanges. One observes that a small subset of assets is dominantly used in 
transactions. These transaction-dominating assets are usually referred to as 
money. The literature contains many suggestive attempts to explain the 
emergence and role of money. The classic writers made passing references in 
somewhat pictorial language to the extension of markets and increasing labor 
productivity induced by the use of a general medium of exchange. This idea 
has never been systematically developed however. 

The allocation of wealth to an asset with no apparent yield remained an 
unsettled problem throughout the "Keynesian Revolution" and recent mo
netarist reexaminations of monetary analysis. The motivational classification 
introduced by Keynes manifested a suggestive force beyond its meagre analytic 
contribution. It yields no explanation of money demand and accepts the es- 5 



tablished existence of money. Other explanations of the use of money encoun
tered in the literature fail for the same reason. The use of money has been 
linked on occasion with uncertainty with respect to the price-level, with re
spect to interest rates or with respect to the timing of expenditures and re
ceipts. On other occasions one notes an inherently non-synchroneous nature of 
payments and receipts. These phenomena contribute however at most to an 
explanation of demand for an already existing money. The uncertainties ad
duced cannot explain the emergence of widely used media of exchange. Un
certainty with respect to the price-level clearly presupposes money, other
wise there would be no price-level to be uncertain about $ and uncertainty 
concerning interest rates only implies per se portfolio adjustments involv
ing securities and other assets. Money is introduced by assumption in order to 
discuss the portfolio adjustments between securities and money. Similarly, 
uncertainty about the timing of payments and* the non-synchroneous nature 
of payment schedules only imply the existence of an inventory problem but 
do not explain the concentration of these inventories on a small subset of as
sets5. 

Some aspects of recent literature deepen the puzzle. Growth models developed 
by Tobin and Sidrauski imply that the occurrence of money lowers capital in
tensity and the real wage. Money appears thus to have a negative total and mar
ginal social productivity6. Nevertheless, monetary institutions survive and the 
public manages to use and hold money. Furthermore, the persistent use of money 
in hyper-inflation is difficult to reconcile with a negative productivity of money. 
The observation of substantial readjustment of payment schedules in re
sponse to an accelerating inflation reenforces doubts about a position which as
signs no or even a negative productivity to money. The historical development of 
monetary institutions including the contemporary evolution suggests the 
occurrence of a service yield associated with the use and holding of money. This has 
been gradually recognized in recent discussions. Friedman explicitly acknowl
edges such a service yield in his analysis of the optimum stock of money. Pesek-
Saving discuss the positive social (total and marginal) productivity of money. Pa-
tinkin and Stein introduce both a marginal utility and a marginal productivity 
into the analysis, i. e. real balances occur as arguments of the utility function and 
the production function. Johnson on the other hand denied the productivity of 
money but admitted a utility impact of service yields. Samuelson's vision of 

5 Patinkin's careful work reveals the problem most distinctly. Throughout his mi
cro-analysis of money the use of money is postulated. The Baumol-Tobin inventory 
model also presupposes the existence of money. The operation of transaction costs only 
determines the allocation of "working balances" between securities and money. 

6 The reader may consult James Tobin, "Money and Economic Growth", Econo-
6 metrica, October 1965; Miguel Sidrauski, American Economic Review, May 1967. 



' ' classical monetary theory ' ' assigns a yield flow to money balances in the budget 
constraint to be added with real income from labor and real capital, and to be allo
cated over expenditures. But money also yields in Samuelson's world a utility 
flow to be acknowledged by suitable incorporation into a utility funciton7. 

This development poses important questions which require analytic clarifica
tion. Two pairs of issues should be considered : (a) the choice of a utility yield or a 
productive yield as a primitive term of monetary analysis, and (b) the relative 
primacy of the wealth-opportunity effect or the welfare-utility effect of money. 
The recognition of a yield associated with money formed an important develop
ment and it reconciled some puzzling phenomena with monetary analysis. It 
also directed attention to a new problem. The justifications offered for a utility 
yield of money presuppose without exception the occurrence and role of a gene
rally used medium of exchange. Once money has emerged, it may also acquire 
an amenity yield, but this yield forms a consequence of the use of money and 
cannot explain the role of money as a transaction-dominating asset. An explan
ation of this role also removes the use of the productivity yield as a primitive 
term. This investigation of the nature of money thus pushes beyond the primi
tive terms provisionally introduced into our analysis. An examination of the role 
of money establishes that its emergence modifies the real opportunity set con
straining the choice of non-money objects. This modification of the opportunity 
set measures the total (and marginal) productivity of the use of money. The 
wealth-opportunity effect of transaction-dominating assets thus forms the central 
problem in the microanalysis of money. The welfare-utility effect associated 
with a particular amentity yield is a secondary phenomenon prone to emerge 
with the successful adoption of media of exchange by a social group. An explan
ation of such adoption in terms of the opportunity effect of transaction-domin
ating assets will be outlined in the next section. 

2. The Productivity of Money 

Standard choice theory considers an agent characterized by given endow
ment and preferences with fully known prices and perfect information about 
the quality of goods. The physical redistribution of resources or commodities 

7 Milton Friedman, ((The Optimum Stock of Money", Chicago 1969; Boris Pesek 
and Thomas Saving, Money, Wealth and Economic Theory, New York, 1967; David 
Levhari and Don Patinkin, " T h e Role of Money in a Simple Growth Economy", 
American Economic Review, September 1968; Jerome Stein, " T h e Optimum Quanti
ty of Money ", Journal of Money, Credit and Banking, November 1970 ; Harry Johnson, 
"Inside Money, Outside Money and the Wealth Effect: A Review Essay", Journal of 
Money, Credit and Banking, February 1969; Paul Samuelson, " W h a t Classical and 
Neo-Classical Monetary Theory Really Was" , Canadian Journal of Economics, Febru
ary 1968. 7 



via the market involves moreover, no costs. These conditions describe standard 
equilibrium theory. They also characterize a state of affairs in which money-
has no role. Transactions can be arranged at no cost in any direction and 
for any combination of goods. There is no reason for optimizing behavior to 
concentrate on a small subset of assets in the execution of transactions. Still 
"money" is usually introduced into this analysis. But it remains a name (the 
n-th good) without any economic function and in order to maintain its occur
rence a Schumpeterian fate imposes its holding on the members of the social 
group. Optimizing behavior generates on the other hand transaction-dom
inating assets and economic agents find it beneficial to use media of exchange 
once we abandon the full information world. 

Consider a representative agent with an initial endowment e. In order to 
simplify our account, we disregard the physical transformation of the initial 
endowment expressed by a standard production funciton. The standard pre
sentations of choice theory concentrates on two options. The endowment is al
located between reservation demand and exchange. This exchange involves a 
costless transformation at fully known prices into commodities with fully 
known attributes and qualities. It follows that an allocation of resources to 
produce information or to execute transactions is useless and wasteful. At this 
stage we abandon the world of full information. The agent suffers a pervasive 
uncertainty about prices and qualities of goods in a world of incomplete infor
mation. The uncertainty about quality and market opportunities contributes 
to the dispersion of prices prevailing over the economy. At any given moment 
the agent has an inherited capital of information about market prices and 
qualities. He has sampled for many goods a lowest and a highest exchange ra
tio with respect to other goods. These extreme values of the finite sample en
countered contain the agent's relevant market information. 

In a world of "frictions" and uncertainty about market conditions and 
qualities, economic agents find it advantageous to acquire information and ex
ploit opportunities for efficient transaction arrangements. Investment of re
sources in information production raises the expectation of the maximal value 
and lowers the expectation of the minimal value of the market prices sam
pled. Moreover, a larger investment to produce information also raises an 
agent's information level about attributes and qualities. In addition to the 
production of information an agent also uses resources to produce market ex
changes. The transformation of an initial commodity bundle assigned for ex
change into a desired terminal bundle can proceed in many different ways. 
The agent can choose from a vast array of possible transaction arrangements, 
including the "double coincidence" procedure and a variety of indirect ex
changes. Each transaction arrangement requires some resource inputs for effi-

8 cient execution. 



The new options beyond reservation demand and exchange allocation ex
ploited by the agent radically modify his optimizing behavior. He may find it 
advantageous to sacrifice a portion i of his endowment to produce more infor
mation about market conditions and qualities. This investment lowers the al
location to direct use (reservation demand) or exchange. The resulting loss in 
welfare is however balanced by a gain in welfare due to better information. 
Investment in production of information improves the expectation of the best 
exchange ratios sampled. This improvement implies that a given allocation to 
exchange yields in the average a larger terminal commodity bundle. This is 
accompanied by more reliable information about the attributes of commodi
ties. The production of information is optimized when the loss in welfare due 
to the use of endowed resources in the production of information is matched 
by the gain in welfare associated with more information. 

The last option available to the agent is of particular significance for our 
purpose. This option is expressed by the choice of transaction arrangement. 
The significance of this option follows from the agent's uneven distribution of 
information about the attributes of commodities available. This aspect is of 
fundamental importance in our account of money and is best summarized by 
three postulates : 

i) The marginal cost C of information is a function of the information level / 
and the object o. We write thus C = C(I, o). The variance of C for any 
agent at any given information level over the space of all objects is very 
large. 

ii) The distribution of C for given levels of / possesses some similarity among 
agents in a social group. The lower tail of the distributions contains com
mon objects for most members of the social group. The dependence of the 
marginal information cost on the technological properties of objects contri
butes to establish such patterns of similarity. 

iii) Repeated encounters with the same objects in market transactions lowers 
the marginal cost associated with a given information level. 

The term "information level" is used here in the nature of a primitive. It 
certainly requires explication. But our short outline omits such analytic de
tails. Postulates i) and ii) describe the crucial conditions which offer the repre
sentative transactor an opportunity to improve his economic welfare by means 
of an adroit choice of transaction arrangement. Postulats ii)and iii) outline the 
condition which govern the social convergence of individually optimal trans
action arrangements. 

Let us return to our representative transactor. He can exchange on the ba
sis of his inherited information, invest in more information and exchange at 
better conditions, or exploit the conditions under postulates i) and ii). He will 9 



find it advantageous to exchange portions of his endowment into commodities 
with relatively low marginal information costs for a large fraction of the social 
group and convert these commodities ultimately into the terminal bundle. 
This intercalation of assets or commodities with comparatively low marginal 
information costs can occur as an array of separate steps forming a given 
transaction arrangement t. The choice of transaction arrangement thus offers 
opportunities to save resources from investment in the production of informa
tion. By an adroit choice of t exploiting commodities with relatively low mar
ginal information costs the representative transactor can improve the termin
al position for any given allocation to exchange and without investing more in 
the production of information. This trade-off between transaction arrange
ments and investment in information production defines the productivity of t. 
The selection of transaction arrangements thus modifies the real opportunities 
of the agent defined in terms of reservation demand and terminal bundle. 

The productivity of transaction arrangements expressed by the modification 
of real opportunities available to the agent can be described in a slightly more 
formal manner. Let all symbols denote vectors of assets or commodities. The 
bundle available for exchange and reservation demand is defined by the ex
pression [e — i — s (if)]. The resources s invested in producing transactions are 
a function of the particular transaction arrangement t selected. The vector in
troduced describes a point in the non-negative cone of the commodity space 
which lies on the surface characterizing the market opportunities. In the 
standard case the surface is a hyperplane in the /z-dimensional Euclidean com
modity space with slopes defined by the price ratios given independently of 
any information investment. In the absence of full information at zero costs 
the surface describing the opportunities is in general not a hyperplane. We 
need not be concerned at this place about the exact form of the surface. It is 
sufficient for our purposes to note that both environmental conditions and op
timizing behavior affect its position. In the standard case the opportunity 
plane remains independent of optimizing search behavior and summarizes 
completely the agent's relevant environmental conditions expressed by a giv
en endowment and perfect information about single price commodities. The 
admission of incomplete information generalizes the environmental condi
tions. The given prices are replaced by an underlying frequency distribution 
of exchange ratios which is partly dependent on the community's information 
level concerning market conditions and qualities. 

Our considerations bearing on the use and productivity of money essentially 
bypass at this occasion any further analysis of the generalized environmen
tal conditions. The argument concentrates on the role of optimizing behavior 
expressed by investment i and transaction arrangements r. The choice of i and 

10 t affects the position of the opportunity surface via two distinct avenues. An 



allocation of more resources to information production lowers J;he adjusted en
dowment [e—i—s if)] and modifies simultaneously the slope properties of 
the surface. A higher information level resulting from a larger i improves the 
expectations of the best exchange ratios sampled. The agent has thus acquired 
a new set of market opportunities which is expressed by a new opportunity 
surface with different slope properties. Moreover, the higher information lev
el yields also additional information about useful transaction arrangements in
tercalating commodities with more reliable quality characteristics. But acqui
sition of information by suitable investment of endowed resources is not the 
only means available to the transactor to modify the opportunity surface. 
Such modifications can be achieved by adroit selections of transaction arrange
ments. 

These ideas can be expressed by means of the following formulations. Let b 
denote the vector describing the intersection of the opportunity surface with 
the coordinates surrounding the positive cone of the commodity space. The 
vector b is an expected value and is a function of the adjusted endowment, 
the level of investment i in the production of information and the choice of 
transaction arrangements ti7 i = 1... n, summarized by the vector t. 

b = T[e — i—s(t),i,t] 

The function T expresses the market transformation of the adjusted en
dowment [e—i—s{f)\ according to the expectation of best exchange ratios 
sampled. These expectations actually define the transformation for any given 
transaction arrangements. The number of transaction arrangements tt equals 
the dimension of the vector. A particular z-th arrangement tt is associated 
with the z'-th coordinate bt. In a two-dimensional case the vector b refers to 
the intercepts on the two coordinates which are connected with the point rep
resenting the initial endowment. The slope of the two lines connecting inter
cepts with endowment represent the expectation of the sample extrema of the 
relevant exchange ratio for given transaction arrangements. The expectation 
of the sample extrema of exchange ratios depends on the volume of resources 
invested in the production of information. Moreover, each transaction ar
rangement uniquely implies a sequence of exchange ratios, and conversely ev
ery sequence of exchange ratios a transaction arrangement. It follows there
fore, that the information investment and the transaction arrangement affect 
the vector b. Larger information investments change the expected sample ex
trema and different selections of transaction arrangements change the se
quence of exchange ratios defining the slopes of the lines connecting the inter
cepts with the adjusted endowment. The investment required to produce a 
given information level and the transaction arrangements occur thus as argu
ments of the function T linking adjusted endowment with the intercepts con- 11 



stituting the vector b. Each intercept coordinate of b has the traditional inter
pretation. It describes the maximal amount of the particular asset (or com
modity) associated with the respective coordinate obtainable under the given 
information and transaction condition in case the total adjusted endowment 
were applied to acquire this asset. The choice of i and t obviously exerts both a 
direct and indirect effect on b. The direct effect of i via the adjusted endow
ment lowers b and the indirect effect expressedby the second argument raises b. 
The market transformation function Timplies that for any triplet [(e— i s (z), z, t] 
constituted by adjusted endowment, information investment i and trans
action arrangement t there exists a unique opportunity surface S. The 
function T associates a unique b with the triplet, and given b and the adjusted 
endowment all connecting Unes are defined and thereby the opportunity sur
face constituted. It follows that 6* is a function o(e, i, t) of initial endowment, 
information investment and transaction arrangement. 

The wide distribution of information costs between assets in general and 
the common social pool of information concerning some assets yields a signifi
cant responsiveness of the opportunity surface to variations in t. The crucial 
implication of postulates i) and ii) can now be stated in terms of the opportu
nity surface S confronting the agent's preference system. Postulates i) andii) 
assure us that variations in t over the class of possible transaction arrange
ments induce corresponding variations over a class of opportunity surfaces for 
any given endowment e and information investment z. This class contains a 
surface touching a lowest utility contour and another surface touching a high
est utility contour. The difference between these utility levels indexes the 
productivity of transaction arrangements. This productivity can be expressed 
in terms of equivalent changes of the original endowment. The utility level 
U(S) associated with the maximal surface S(e, i, t) can also be obtained in case 
an agent insists on replacing the optimal transaction arrangement i with the 
worst arrangement t which determines the minimal surface S = s {e, i, t). 
Providence must provide for this purpose a suitable increase in the original 
endowment to offset the replacement of t by t. This increase in the endow
ment, appropriately valued according to the slope properties of the optimal 
surface expresses the total productivity of the optimal transaction arrange
ment t. A total productivity can be indicated in a similar manner for any 
member of the class of possible transaction arrangements. 

The optimizing search of economic agents thus determines with the alloca
tion of the endowment between reservation uses, market exchanges and in
formation production, also an optimal transaction arrangement. The choice of 
such arrangements is not irrelevant. Its effect on the agents' real opportuni
ties implies that transaction arrangements will not be distributed randomly 

12 over the possible arrangements. The patterns circumscribed in postulates i) 



and ii) direct the arrangements actually executed towards a (Jominant use of 
assets with comparatively lower information (and transfer) costs. The two pos
tulates thus assure a clustering of actually occurring transaction procedures. 
This clustering tends to narrow further with time as a result of the condition 
stated in postulate iii). The more frequent occurrence of goods with compara
tively lower information costs in the group's transaction chains spreads infor
mation about these goods and lowers consequently their marginal information 
costs. The social use of optimal transaction patterns thus converges to a nar
row range and the assets intercalated by the chains between initial and ter
minal position emerge as transaction dominating assets, as the group's media 
of exchange or monies. This analysis does not imply that individual transac
tion patterns converge to a single medium of exchange, a single asset used as 
money. It explains the occurrence of several types of money and also the oc
currence of non-money transactions in highly developed economies8. 

3. Some Issues Associated with the Productivity of Transaction-Dominating Assets 

The interpretation concerning the productivity of money implies that money 
is a substitute for human wealth and labor. By using money, individuals 
reduce the amount of information they must acquire, process, or store and the 
number of transactions in which they engage in order to exchange their ini
tial endowments for optimal baskets of goods. The use of money increases the 
welfare of each money user by reducing uncertainty, the length of transac
tion chains, the variance of price ratios and by increasing expected wealth and 
time available for leisure. Individuals will find it advantageous to allocate a 
portion of their wealth to assets typically used in dominant transaction chains. 
With an inventory of such assets they can initiate exchanges at lower cost. 
Moreover, individuals with such inventories raise their own welfare by contri
buting to the transactions associated with the optimal transaction chains of 
others. An inventory of transaction dominating assets increases the likelihood 
for a potential transactor to be incorporated in any given transaction chain in
stituted by others. In particular, it increases the likelihood of incorporation at 
comparatively advantageous exchange conditions. The social convergence of 
optimal transaction arrangement thus generates a demand for the media of 
exchange independent of inherited uses assigned to the medium of exchange 
assets. 

Once the range of transaction dominating assets is well defined the magni
tude of average inventories depends on the relation between the net marginal 

8 The reader will find a more detailed account of the analysis summarized in the 
paper by Karl Brunner and Allan Meltzer, " T h e Uses of Money: Money in a Theory 
of Exchange ' ', forthcoming. 15 



productivity and marginal cost of the inventories. The marginal cost expresses 
the marginal utilities forfeited through allocation of wealth to such invento
ries. The net marginal productivity measures the net marginal utilities 
achieved by modifications of the opportunity surface via appropriate selections 
of transaction arrangements. This modification of the opportunity surface has 
been shown to be equivalent to a change in the endowment, a change alloca
ble to i or s. The net marginal productivity consists thus of two components, 
one derived from relative savings of information costs and one derived 
from relative savings of transfer costs. The operation of the second com
ponent becomes particularly important at the margin in the determina
tion of the transactor's optimal inventory. Its relative contribution to the net 
marginal productivity varies probably positively with the average inventory 
in a highly developed economy. This circumstance shaped perhaps some of the 
discussions in monetary analysis to be considered in a subsequent paragraph. 

The emergence of a social pattern in the use of transaction dominating as
sets creates the separation of expenditures and receipts and the non-synchron
ous nature of their flows. Money is thus not held because these flows are non-
synchronous. On the contrary, we observe the non-synchronous character of 
such flows because individuals' optimizing behavior yielded a small range of 
transaction chains which substitute for resources in the production of infor
mation. The emergence of money also affects the intertemporal allocation of 
resources. The spreading use of assets with low marginal information costs en
courages contracts extending into the future. Borrowing, lending and the de
velopment of credit expands when a standardized asset with well known prop
erties becomes available. 

The analysis developed yields a radically different description of the role of 
money than the Baumol-Tobin tradition of transaction analysis9. The Bau-
mol-Tobin framework removes our central problem by fiat, money already 
exists. Actually, in the context of Baumöl's square root formula analysis, 
money and securities are simultaneously used without distinction as media of 
exchange. In Tobins's more developed analysis or in Baumol's extended anal
ysis, the use of money as a unique exchange medium is postulated. This is 
closely associated in their procedure with narrow constraints on possible trans
action arrangements. A small subset of possible transaction patterns pertain
ing to arrangements involving money and securities is admittedly subject to 
optimizing behavior. The mass of transaction arrangements bearing on non-
financial assets are unalterably fixed by fate and imposed on man. Under 

9 William Baumöl, " T h e Transaction Demand for Cash: An Inventory Theoretic 
Approach", Quarterly Journal of Economics, November 1952. James Tobin, " T h e 
Interest Elasticity of the Transaction Demand for Money", Review of Economics and 
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these circumstances money holdings appear as a consequence of non-syn
chronous expenditures and receipts. The volume of transactions and transfer 
costs govern the choice from the remaining minor subset of possible arrange
ments. Thus emerged Samuelson's "shoe-leather theory" of monetary pro
ductivity. Inventories of money save resources used in transfer operations be
tween securities and money or between super market inventories and house
hold inventories, dramatized by the use of shoe-leather (and time) in running 
to and from banks or appropriate market places. Transfer costs certainly affect 
the optimal choice of transaction arrangements, but they do not govern the 
explanation of money. Unfortunately, the concentration on transfer costs be
comes unavoidable once the existence of money is postulated and the crucial 
portions of the transaction arrangement preordained. But this analysis seri
ously misconstrues the nature of monetary productivity and underestimates 
its magnitude. Our analysis and the Baumol-Tobin analysis may yield similar 
results.at the margin however. The crucial difference lies in the description of 
the total wealth contribution made by money through modifications in real 
opportunities. In our analysis the emergence of transaction dominating assets 
changes the social group's opportunity set radically. It was argued above that 
the choice of an optimal transaction chain enables the representative transac
tor to enlarge the set below the opportunity surface at unchanged allocations 
to information production. The "shoe-leather theory" on the other hand, de
termines a small and relatively minor contribution to economic welfare and 
wealth. 

This difference in the wealth implications of money follows from the radical 
difference in the class of transaction arrangements over which an optimizing be
havior is admitted. Our analysis exhibits an optimization over all possible trans
action arrangements. The Baumol-Tobin analysis curtails the admissible class to 
a tiny subclass of the class defined in our analysis. It follows that the total pro
ductivity attributable tome ney in the Baumol-Tobin analysis is almost the same 
as the marginal productivity established by the information cost approach. It 
is easily understandable therefore, that the "New View" found little basis to 
differentiate between money, i.e. media of exchanges, and financial assets 
which are not media of exchanges. The analytic frame chosen prevents re
cognition of the magnitude and nature of the productivity associated with 
money. The failure to recognize the productivity of money and the es
sential difference between media of exchange and other assets is a fundamen
tal weakness of the "New View". The existence of substitutability relations 
between transaction dominating assets and other assets cannot justify the 
"New View's" disregard of the medium of exchange function. These substi
tutability relations may affect the marginal productivity, with little signifi
cance for total productivity. The reduction of the admissible class of transac- 15 



tion arrangements executed by the Baumol-Tobin procedure contributed of 
course to exaggerate the importance of the substitutability relations. Once to
tal productivity is reduced (approximately) to the level of our marginal pro
ductivity, the temptation increases to assert that the substitution relations over
shadow everything, with money and non-money substitutes barely distin
guishable10. 

The magnitude of the net social productivity characterizing optimal trans- • 
action chains deserves some further examination. This magnitude increases 
with the range of potential transactors experiencing substantial uncertainties 
about the properties and market conditions of a wide range of goods. There 
exists also an important connection between frequency and extent of changes 
in underlying conditions and the (marginal and total) productivity of money. 
More generally, conditions which raise the marginal information cost of goods 
relative to the marginal information cost of transaction dominating assets 
raise the marginal (and total) productivity of money. Accelerated tech
nological changes and innovations which expand the stream of new types of 
products would thus contribute to increase monetary productivity. Moreover, 
larger economic fluctuations impose larger information costs on the economy 
and tend to raise the marginal productivity of money. Our analysis thus im
plies that the demand for the transaction dominating assets will increase in 
periods of rapid change and decline in periods of gradual movements of the 
economy. 

The net social productivity also depends on the assets selected as media of 
exchange. Once individuals learn to use money, the private and social cost of 
making exchanges can be reduced by introducing claims against commodities 
in place of commodity money. The use of claims or paper money reduces the 
amount of resources used to make exchanges in three main ways. First, paper 
money is frequently produced and transferred at lower resource costs. This 
somewhat less than general proposition is justified in a subsequent paragraph. 
Second, paper money permits society to develop a fractional reserve money 
system. This reenforces the savings of resource costs. Third, the acceptability 
of claims encourages the development of so-called inside money and with it 
the development of the payments system. The cost of acquiring information 
about the qualities of paper money, whether inside or outside money, is low
est if the paper money starts as a claim against commodity money. The devel
opment of monetary institutions introduced many devices which lowered the 

10 Samuelson's paper developing his interpretation of classical and neo-classical 
monetary theory (see footnote 2) mentions in passing the quantum jump associated 
with a qualitative change resulting from the emergence of a transaction dominating 
asset. The analysis disregards however, this quantum jump and concentrates on the 

16 ' lshoe-leather theory" based on transfer costs. 



marginal information or transfer costs of assets already used with some fre
quency in optimal transaction chains. Coinage is an early step in a long se
quence currently experiencing the impact of bank credit cards. These devices 
widen the existing information costs differential and thus extend the use of 
the asset involved. They lower in particular the marginal information and 
transfer costs of deposits. This evolution will modify the relative use of cur
rency and bank deposits and consequently change the currency ratio. 

Consider now the reservation noted above concerning the saving of re
sources associated with paper money. The replacement of metallic (or com
modity) money by paper money is usually interpreted to involve a gain in 
welfare. This account is somewhat incomplete and disregards the relevant 
operation of information costs. Suppose the paper money is issued by many dif
ferent sources as a claim on commodity money. Under these circumstances 
the public will suffer substantially larger information costs than in the case of 
standardized commodity money. The lower resource cost of producing money 
is thus partly offset by the higher information cost borne by the paper money 
using public. It is therefore not possible to conclude without adequate specifi
cation that a change from metallic to paper money raises economic welfare. 
The legislation of the 1860's which replaced private banknotes by US notes 
appears thus as a device which lowered substantially the public's information 
costs bearing on paper money. It formed one of the institutional changes al
luded to above which raises economic welfare by developing monetary institu
tions with lower information costs. It should also be noted that frequently the 
spreading use of banknotes did not occur because metallic money was re
placed by paper money. It emerged spontaneously from the public's contin
uous search for optimal transaction chain. Even assets with larger information 
costs than already existing money can thus be drawn into the range of trans
action dominating assets in response to a rising demand for money, provided a 
substantial margin still remains relative to information and transfer costs of 
most other assets11. 

The fundamental postulates do not imply covergence to a single transaction 
dominating asset. Different types of assets will occur in the transaction chains 
adopted by the group. This outcome results from differences in marginal in
formation and transfer costs conditioned by the nature of the transaction and 
the circumstances involved. It follows that monetary productivity attaches to 
distinct assets, depending only on their use in dominant transaction chains. In 
particular, the productivity of money and the contribution of money to 
wealth is not limited to outside money. Both inside and outside money are 

11 The occurrence of information costs attached to private money issues assures the 
existence of a solution at finite prices for competitively produced private " paper 
money". Ì7 



productive, and at the margin, equally productive. This classification of money 
thus contributes no useful information concerning the effect of money on a 
social group's real opportunities. It also becomes explainable that even highly 
developed economies with extensive monetary institutions can exhibit large 
scale transactions which by-pass the use of money. Such cases always involve 
an application of specialized human wealth which permits selection of a trans
action arrangement with lower transfer cost. Furthermore, sectors of an econ
omy that develop specialized information about the properties of particular as
sets often find it useful to develop specialized media of exchange. 

The analysis outlined centers on the medium of exchange function and this 
medium of exchange has been identified with money thus far. In particular, 
the outline above characterized the economic role of the medium of exchange 
and described the nature of its productivity. The identification of money and 
media of exchange has been criticized on two grounds however. Tobin is one 
of the last in a long line emphasizing the existence of close substitutes for 
money. This position has already been discussed in a previous section. Fried
man and Schwartz also criticize the notion that money is a medium of ex
change. They describe money as a "temporary abode of purchasing power" 
and argue that the term medium of exchange is an a priori notion devoid of 
empirical content. As an example of the deficiency of the medium of ex
change concept, they cite the difficulty of using units of currency with large 
denominations or using checkable deposits in unfamiliar environments. 

The Friedman and Schwartz observations are correct and entirely consis
tent with the analysis summarized. The use of large denominations and 
checks often involves substantial costs of acquiring information. It is not sur
prising therefore that five and ten thousand dollar notes never circulated 
widely but were used primarily for transactions between banks where the 
marginal cost of acquiring information about the properties of the notes was 
low. With the development and extension of the Federal funds market and 
other lower cost means of making interbank transfers, the use of bills of large 
denomination has declined markedly. Lowering the cost of acquiring infor
mation about issuers of checks also increases the use of deposits. Credit cards 
centralize information about deposit users, lower the sellers' cost of acquiring 
information, encourage the separation of payments and purchases that is 
characteristic of a developed monetary economy and thereby increase (rela
tively) the use of deposits as a medium of exchange. 

Moreover, defining money as a temporary abode of purchasing power does 
not distinguish between properties of assets or between a monetary and a 
barter economy in a manner independent of the medium of exchange func
tion. Transactors hold intermediate goods temporarily in a barter econo-
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that by doing so they can make more advantageous exchanges. In this and 
similar usage, the temporary abode of purchasing power is not distinct from 
the medium of exchange. On the other hand, the relative length of the hold
ing period for various assets and the extent to which they are temporary 
abodes is not independent of the way in which the asset renders productive 
services as a medium of exchange. Both money and durable consumer goods 
are temporary abodes of purchasing power. 

The recognition of the central role of a medium of exchange does not imply 
that the collection of assets that serve as medium of exchange is most appropriate 
for explaining movements of the general price level. A definition embracing a 
larger collection of assets is appropriate if there are close substitutes for the medi
um of exchange on the supply side. In this case, slight changes in relative prices 
reallocate output between the medium of exchange and other assets, and the 
collection of assets most useful for explaning changes in the general price level 
differs from the assets that serve as medium of exchange. However, even if evi
dence suggests that a broader collection is justified empirically and the term mon
ey is used to refer to the broader collection, the significance of the medium of ex
change function and its importance for explaning the productivity of monetary 
assets remains. In particular, whatever substitution relations exist, the medium 
of exchange function differentiates the behavior of a small group of assets from 
all other assets. This funcion explains the increase in real opportunities associated 
with the use of money and also explains the possible emergence of a utility yield 
justifying the incorporation of money as an argument of the utility function12. 
These yields are however, characterized by amenity features attached to most 
items of wealth. The analysis summarized denies the occurrence of an original 
' ' convenience yield ' ' properly expressed by a marginal utility. The use of money 
modifies and extends real opportunities contraining the maximization of utility. 
And in case the transaction dominating assets are devoid of any previous non-mo
netary use their utility yield is derived and dependent on their medium of ex
change function. The latter assures a positive marginal private (and social) pro
ductivity to money and thus determines a positive allocation of individuals' 
wealth to money inventories. Once such inventories occur as components of indi
vidual wealth positions, a utility yield may naturally attach to them, a utility 
yield similar to the utility yield attached to other wealth items apart and beyond 
their marginal productivities measured by incremental accruals of real income 
associated with their possession. 

12 The reader may consult Milton Friedman's, The Optimum Quantity of Money, 
or the paper by Milton Friedman and Anna Schwartz on " T h e Definition of Money", 
in the Journal of Money, Credit and Banking, February 1969 for an analysis based on 
the utility yield. 



4. The Neutrality and Optimum Quantity of Money 

The new development in the micro-analysis of money contributes to the 
clarification of an old issue in monetary theory. The "neutrality of money" 
has been discussed at length over the decades. It is important to distinguish 
between two logically independent problems covered by the same label. Neu
trality of money in a first sense asserts that variations in the money stock do 
not modify the magnitude of real variables. In a second sense neutrality 
means that no modifications of nominal balances can change the total produc
tivity of money. 

The discussion of neutrality in the first sense requires an examination of 
four cases. They are defined according to two pairs of criteria, listed as fol
lows: 

( la ) Anticipated price-level and current price-level coincide, 
( lb) Anticipated price movements disrupt equality between current and an

ticipated price-levels. 
(2 a) Information and adjustment costs are constant proportions of prices. 
(2b) Marginal information and adjustment costs are neither uniform nor con

stant proportions of prices. 

The traditional case discussed refers to state ( l a , 2a), with the special re
striction that costs of information and adjustments have vanished to zero. It 
has been generally accepted that in this case money is neutral in the first 
sense. Recent discussions demonstrated however, that the result does not 
transfer necessarily to neutrality (in the first sense) with respect to each single 
instrument of monetary policy. Even with neutrality of variations in the 
money stock some specific instruments of policy can be non-neutral (e. g. ceil
ing rate, reserve requirements). 

The classical state ( la , 2a) with the special restriction possesses however, a 
tenuous relation to our observable environment. There occurs a more funda
mental problem however. The classical state contains no money. Our analysis 
outlined that money, i. e. a small subset of transaction-dominating assets, re
sults from economic agents' innovational response to the operation of infor
mation and adjustment costs. In the absence of such costs, exchanges can be 
arranged in random directions at zero costs. The social group does not gener
ate a subset of transaction-dominating assets and there will consequently be 
no money. In the absence of money the question of neutrality becomes point
less. The attribution of money to such an economy is also incompatible with 
the conditions characterizing its state. 

This criticism applies to the formulation of the classical idea but not to its 
intent. The basic idea of monetary neutrality concerns the longer-run effects 
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as a first approximation to the description of longer-run effects of monetary 
impulses on real variables. In order to assess the nature of this approximation, 
states (1 a, 2 b) or (1 b, 2 b) should be considered. Both states acknowledge that 
information about market opportunities and adjustments of inherited patterns 
of resource utilization are costly to produce. The "new micro-economics" 
emerging in the late 1960's develops the implications of these cost functions 
on resource allocation. Two implications are of particular importance for mon
etary analysis. The occurrence of non-vanishing marginal costs of information 
and adjustment implies that market prices do not represent the relevant costs 
or returns confronting the agent. The relevant costs for the buyer include 
both price and the marginal cost of information and adjustment. Similarly, 
for the seller information and adjustment costs must be subtracted from the 
market price in order to obtain the relevant net market return. Homogeneity 
of behavior functions with respect to total costs involves in general non-homo
geneity with respect to market prices only. It follows furthermore that longer-
run behavior functions are approximately homogeneous with respect to prices 
and nominal values, whereas shorter-run behavior functions are definitely 
non-homogeneous in terms of prices. This divergence between longer and 
shorter-run follows from the behavior of information and adjustment costs in 
the two runs. Average and marginal information costs vanish in the long-run. 
Similarly, average and marginal adjustment costs tend to a small (positive) 
magnitude in the long run. The second major implication of the two cost 
functions studied by the "new micro-economics" is the reversal of the Mar-
shallian ordering of output and price adjustment velocities. The short-run ad
justment velocity of quantities exceeds the corresponding velocity of prices in 
all cases requiring substantial costs of producing information about prevailing 
market opportunities. Relative short-run price inflexibility thus emerges as a 
rational consequence of wealth-maximizing behavior in the context of incom
plete market information and costly information production. The two major 
implications of the "new micro-economies'' eliminate neutrality of money 
over the shorter-run. Changes in monetary impulses necessarily modify real 
variables, total output, employment and the real rate of interest. The same 
impulse gradually induces an adjustment of the price-level with a speed de
termined by the load imposed with the impulse and the nature of the cost 
functions governing production of information and adjustments. Eventually 
the monetary impulse will be absorbed to a major extent by the response of 
prices. This longer-run consequence thus justifies the classical state ( l a , 2a). 
This description should not be used too literally with the idea that relative 
prices and other allocative aspects are rigidly invariant in the longer-run. The 
description remains a useful approximation provided we interpret it to de
scribe essentially aggregative effects. The invariance with respect to the alio- 21 



cative detail should be reinterpreted into a non-systematic influence with 
pronounced random effects bearing on the full array of relative prices. It is 
however, important to recognize that the description ( la , 2a) yields no ana
lytic foundation for the range of problems confronting the policy maker. 
These problems pertain without exception to the shorter-run and involve 
propositions about the shorter-run responses of an economy to monetary and 
fiscal policy. An aggregative analysis which can be usefully exploited for stabi
lization purposes thus requires the foundations prepared by the "new price 
theory". Some major implications of this development will be considered in 
later chapters of this survey. 

The useful development of shorter-run monetary analysis stimulated by 
price-theoretical reconsiderations also influences our long-run analysis. Once 
we admitted the role of an information problem into our analysis, condition 1 a) 
becomes difficult to maintain. The information problem also encompasses the 
anticipated price movements. It has been customary to constrain the range of 
relevant information bearing on anticipated price movements on the observations 
of past price movements. This appears to be an unwarranted constraint. Economic 
agents probably use a variety of other information channels guided by their 
conception of price formation in order to assess future price movements. This is an 
unsettled issue barely approached in monetary analysis13. Whatever the appro
priate information process governing price anticipations may be, these anticip
ations should be built into our analysis. They assume a significant role in many 
short-run problems and most particularly in any attempt to assess the social cost 
of terminating inflation. Incorporation of anticipated price movements enables 
us also to generalize the description of the longer-run solution of the shorter-run 
adjustments. The state ( l b , 2a), the last of the four combinations resulting 
from the two pairs of conditions can be interpreted as a useful approximation 
to the trend underlying the actual economic evolutions. The condition should 
not be understood to mean the actual prevalence of vanishing information 
and adjustment costs. It simply means that constant load factors imposed on 
the process yielding a steady state eliminate substantial variations in marginal 
costs of information or adjustments. Approximate constancy of these marginal 
costs is expressed by condition (2 a). The neutrality problem is thus ex
tended to the modified classical state ( l b , 2a). The previously developed anal
ysis of the medium of exchange function implies that money is not neutral in 
this state. Variations in the anticipated rate of price movements change the 
private marginal cost of holding money. The resulting adjustments in real 
balances modify the marginal productivity until it coincides with the new level 
of marginal costs. This implies also a change in the total productivity of 

13 The analysis of "efficient markets" recently developed for investigations of secu-
22 rity markets could offer a useful avenue for future exploration. 



real balances and consequently a corresponding change in the real opportunity 
set of the social group. The modification of the real opportunity set reveals 
existence and measures extent of the long-run non-neutrality of money. This 
same analysis also disposes of neutrality in the second sense. Variations in 
(nominally measured) monetary impulses can be used to change the volume 
of real balances via changes in the anticipated rate of inflation (or deflation). 
This effect assures according to our previous analysis also an adjustment in to
tal productivity. 

The non-neutrality of money revealed by the modification of the real oppor
tunity set, poses an issue much discussed in recent years, i. e. the optimal quantity 
of money. Once it is recognized that money modifies the social group's real oppor
tunity set, the problem of optimal resource allocation extends to the use of money. 
An optimal allocation assuring an efficient use of resources requires that social 
and marginal productivity of money be equal to the social and private marginal 
cost of money. The optimality problem arises as a result of the usual assumption 
that the social (marginal and average) cost of producingthe real volume of money 
is zero. The private marginal cost of holding money on the other hand is posi
tive and induces thus a real volume with a positive private marginal productivity. 
It is also postulated that private and social marginal productivity coincide. 

Two procedures are available to restore an optimal use of money. One proce
dure is proposed by Milton Friedman and the other is championed by Harry 
Johnson14. Both proposals involve the creation of a supplementary yield of money, 
independent of its marginal productivity as a medium of exchange. This sup
plementary yield disrupts the inherited equilibrium between marginal produc
tivity of money and marginal productivity of real capital, which expresses the 
marginal cost of holding money. If the supplementary yield is equal to the mar
ginal product of capital, the portfolio responses of economic agents raises the real 
volume of money via lowered prices induced by the initial excess demand for 
money. Real balances will expand in response to portfolio adjustments until the 
marginal productivity has been driven to zero. At this point the optimality condi
tions equating marginal social cost and productivity is satisfied and the maximal 
real opportunity set has been squeezed out of the monetary institution. 

The difference between the two proposals appears in the nature of the supple
mentary yield. Friedman advocates an optimal rate of monetary deflation which 
generates an anticipated rate of price decline (equal to the actual rate) which 
coincides with the group's rate of time preference. The latter coincides on 

14 Milton Friedman, The Optimum Quantity of Money, op. cit.; Harry Johnson, 
"Inside Money, Outside Money, Income, Wealth and Welfare in Monetary Theory ", 
Journal of Money, Credit and Banking, February 1969. The reader should also con
sult the review article by Jerome Stein, "The Optimum Quantity of Money". Jour-
nal of Money, Credit and Banking, November 1970. 23 



a steady state path with the marginal product of real capital. The expected defla

tion rate defines under this procedure the supplementary yield on money balan

ces. Johnson proposes on the other hand the payment of interest on money balan

ces equal to the marginal product of capital. Such interest on money would 

again reduce the marginal productivity to the zero level of marginal social cost. 

The difference between optimal deflation and interest payments involves 

more than variations on elegant manipulations of formal models. Johnson pre

sented some cogent arguments on behalf of interest payments as against the de

flation procedure. 

It seems to me irrational to accept institutional arrangements that lead to economic in
efficiency on the one hand, and on the other hand to try to persuade government to mani
pulate the growth of the money supply so as to offset the inefficiencies that result. Either 
government is unaware of the inefficiencies its practices cause, in which case it should be 
possible to persuade it to change those practices, specifically to terminate the prohibition 
of interest payments on demand deposits, to pay interest on reserve deposits of commer
cial banks at the Federal Reserve and on vault cash, and possibly to seek means of paying 
interest on the public's currency holdings. Our government is quite aware that it makes a 
profit out of these practices, and is determined to hold onto it, in which case, as controller 
of the behavior of the money supply, it will certainly not act so as to deprive itself of those 
profits. 

Assuming that government could be persuaded to eliminate the obviously and easily 
remediable institutional sources of inefficiency in the money supply—prohibition of in
terest on commercial bank demand deposits, non-payment of interests on commercial 
bank deposits at the Federal Reserve and on commercial bank cash—the remaining 
source of inefficiency in the provision of money (assuming for the moment the mainte
nance of price stability) would be the non-payment of interest on currency. Here there 
would be a double source of inefficiency : under present arrangements the holder of cur
rency receives no interest but bears none of the costs of printing and minting required to 
create and to maintain the currency stock, whereas under efficient arrangements he 
would receive competitive interest on his bank deposit but pay charges for using bank 
money for payments. There would thus be incentives to economize on currency holding 
but to use currency rather than cheques for making payments. 

Would the resulting welfare losses be sufficient to justify the adoption of a policy of de
flating prices at the current rate of return on capital in order to avoid them ? It seems very 
doubtful, though it may be worth someone's while to quantify. (With currency in circu
lation among the public running at about five percent of GNP, and the elasticity of sub
stitution between currency and interest-bearing bank deposits probably rather low, the 
welfare loss calculated on Friedman's lines would probably be a negligible fraction of 
national income.) The answer would be even more doubtful if, following Friedman's 
suggestion, commercial banks were allowed to experiment with the issue of interest-bea
ring notes15. 

Some additional considerations are also re levant . T h e social cost of moving to 

t h e optimal state is usually neglected in t h e discussions. I n part icular it is usually 

15 Harry G.Johnson, "Is There an Optimal Money Supply", Journal of Finance, 
24 May 1970. 



assumed that the price-level is adjusted at zero social cost. This position has been 
reflected in Friedman's formulation of the optimality problem in terms of an ex
ternality argument. According to this argument an agent releases real resources 
whenever he wishes to accumulate real balances. These resources will be ab
sorbed at zero social cost by other agents via suitable price adjustments. The new 
price theory rejects this argument and emphasizes the social cost of price adjust
ments. The social cost of an anticipated rate of deflation is negligible, but the 
transition to this state involves most probably substantial costs. Similarly, the in
stitution of interest payments is not costless. Resources must be invested to exe
cute such arrangements. But it appears probable that the present value of the so
cial costs of transition associated with the two procedures reenforces Johnson's case 
on behalf of the interest payments. 

There remains an almost impossible implementation problem for Friedman's 
proposal. His analysis contains no operational specification of the (optimal) rate of 
time preference which governs the optimal rate of monetary deflation. Neither 
does it describe a mechanism which guides the process to institute a spontaneous 
search procedure converging to the optimal rate of monetary deflation. 
Friedman's analysis of an optimal quantity of money thus remains a remote ex
ercise with no relevant application to our observable environment. There is con
sequently no serious discrepancy between his older monetary rule of a constant— 
monetary growth approximately equal to the average of past growth rates at 
moderately stable prices and the optimal allocation rule. The older rule remains 
as a relevant guide line. Its rationale will be considered in a later chapter on mon
etary policy. We note at the moment that the older rule was designed for pur
poses of shorter-run adjustments as a means to minimize the social costs of adjust
ments imposed by substantial and irregular variations in monetary growth. This 
cost minimization bearing on the degree of variability must be supplemented by 
cost minimization pertaining to the average inventory of real balances. The lat
ter involves an efficient uso of our resources expressed by a marginal social pro
ductivity of money equal to the (probably non-vanishing) marginal social cost of 
producing money. Johnson's proposal can be combined with Friedman's older 
rule to assure achievement of both efficiency consideration. Moreover, the propo
sal can be implemented. It certainly would require substantial institutional mod
ifications in order to establish competition with free entry. But such institutions 
would introduce a spontaneous search behavior converging to the optimal rate of 
interest on money, equating the marginal social cost of producing money with 
the marginal productivity of money. 
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III. The Transmission Mechanism 

The nature of the transmission mechanism linking monetary impulses with 
economic activity and price levels remains a central issue of monetary theory. 
The views about the transmission process influence the evaluation of monetary 
policy and the task assigned to policy. They determine expectations concerning 
the reliability and effectiveness of various instruments available to monetary 
authorities. Lastly, the role attributed to monetary impulses in explanations of 
economic fluctuations is partly shaped by our perception of the transmission 
mechanism. 

Three distinct conceptions can be discerned. The inherited Keynesian position 
dominated textbooks and policy discussions for many years. A modified Keynesian 
position supplemented by credit-theoretic notions advanced by Central Banks 
emerged from detailed discussions of credit policy. And lastly, a thorough recon
sideration of relative price theory initiated in the early 1960's yielded a price-
theoretical framework applicable to the explanation of aggregate output, employ
ment, and the price-level16. The following sections of this chapter characterize 
the dominant views contending for our attention. 

A well established framework guides the organization of our material. The 
earliest interpretations of Keynes' General Theory introduced a pair of curves 
in the income-interest rate plane. The IS-LM curves have become a standard 
equipment of every textbook in macro-economics. Both curves describe a rela
tion between an index of market rates of interest and national income (deflated 
or at current prices). The two curves are graphical representations of two 
equations derivable for any macro-theory containing financial assets and in
terest rates. The equation representing the IS curve is derived from the sub
system constituted by all the expenditure equations, and the LM equation is 
derived from the remaining subsystem of a given theory17. The relations of 
each subsystem are used to remove all variables except one interest rate (or 
index rate) and a measure of income or economic activity. The resulting 
equations present the index rate as a function of income, and can be inter-

16 An excellent sample of this reconsideration can be found in the book edited by 
Edmund Phelps, Microeconomic Foundations of Employment and Inflation Theory, 
New York, 1970. The paper by Karl Brunner on " T h e Relative Price Theory of Out
put, Employment and Money", in Kredit und Kapital, February 1970, discusses the 
relevance of this price theoretical development for monetary analysis. 

17 This rule also subsumes models containing equations describing international 
transactions, production processes, wage behavior, etc. Equations describing current 
transactions belong to the subsystem underlying the IS curve, whereas equations de
scribing international capital movement should properly be assigned to the subsystem 
underlying the LM curve. Production function and wage equation can be usefully 
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preted as reduced equations relative to the respective subsystems. The distinct 
conceptions concerning the nature of the transmission mechanism can be ex
pressed by suitably specified properties of the IS-LM curves. 

1. The Keynesian View 

The standard Keynesian position is expressed by an array of income-expen
diture models. The Keynesian view also influenced the construction of the 
large scale econometric models. The characteristic properties of this view can 
be described for our purposes in terms of the slope and position of the IS and 
LM curve. The slope of each curve depends on structural properties of specifi
able subsystems of a given model. The slope of the IS curve is dominated by 
properties of the expenditure functions, and the slope of the LM curve by 
properties of the money demand and money supply function. The respective 
positions are determined by the set of relatively predetermined magnitudes 
such as fiscal and monetary policy variables. It is not necessary that the posi
tion of the two curves be independently determined. The two positions are in 
most cases governed by overlapping sets of conditions such as wealth effects of 
fiscal and monetary actions. Some interdependence between the positions is 
thus quite consistent with the Keynesian view18. Such interdependence is 
even acknowledged for monetary impulses. It is restricted however to the occur
rence of a real balance effect or an interest effect on wealth among the ex
penditure functions. Apart from these effects incorporated on occasion into the 
Keynesian view, the crucial linkages transmitting monetary impulses to the 
pace of economic activity are provided by two sets of interest elasticities. One 
set pertains to the interest elasticities of the "money market ' ' , particularly of 
the money demand function, and the other set refers to the interest elastici
ties of the expenditure functions. These sets of interest elasticities are reflected 
by the slopes of the two curves. Algebraically large or (numerically small) 
interest elasticities of the expenditure functions yield steep slopes of the IS 
curve. In the limit the IS curve bcomes vertical. Algebraically large or (nu
merically small) interest elasticities of the money market yield also a very 
steep slope for the LM curve. Pronounced interest sensitivities (i. e. algebrai
cally small and numerically large values) yield, on the other hand, two rela
tively flat curves. I t is well known that the slopes of the two curves govern the 
outcome associated with monetary impulses. A vertical IS curve or a horizon
tal LM curve disconnect monetary impulses and monetary policy from the 
pace of economic activity. The relevant operation of monetary processes thus 
requires according to the Keynesian view that the IS curve be sufficiently re
moved from a vertical position and the LM curve sufficiently pushed away 

18 Appendix II presents the simple syntax of the Keynesian system. 27 



from a horizontal position. The combination of a comparatively large (alge
braically) net interest elasticity of the money market and a comparatively 
small (algebraically) interest elasticity of aggregate demand for output thus 
assures an effective transmission of monetary impulses. 

The Keynesian view also offered an interpretation of these interest elasticities. 
The theory of liquidity preference provided the foundation for the interest elas
ticity of money demand. The interest elasticity of aggregate demand was based 
on the other hand on a specific interpretation of the role of interest rates. This 
role is expressed by the "relative borrowing cost theory of interest elasticity". 
Interest rates affect investors' decisions according to the magnitude of borrowing 
costs relative to the total investment costs per unit period. The (absolute value of 
the) interest elasticity of aggregate demand became thus positively associated in 
the Keynesian view with the range of expenditure categories exhibiting relatively 
large borrowing costs. A relatively small range of such expenditure categories 
describes a state of affairs, according to the analysis under review, which weakens 
the transmission of monetary impulses and obstructs the useful execution of 
monetary policy. 

2. The Bank-Credit Modification of the Keynesian View 

The Keynesian view assigns to monetary impulse a single channel depend
ing on the interest elasticities of money demand and aggregate demand for 
goods and money. Many arguments advanced by academic economists, staff 
members of the Council of Economic Advisors or staff members of the Federal 
Reserve system cannot be subsumed under the straight Keynesian view. The 
arguments to be considered share a common emphasis on the role of bank 
credit in the transmission process. This credit theoretical view has never been 
formalized in a manner comparable with the standard paradigm discussed in 
the previous section. The arguments occurring in discussions of monetary pol
icy are sufficiently explicit to permit our own construction of a credit-theoret
ical modification of the Keynesian position. We cannot guarantee that the trans
lation of these vague ideas into an analytic framework offered in appendix III 
is the only acceptable explication. However, this discussion does contain 
the crucial building blocks suggested by the arguments insisting on the role of 
bank credit. In the absence of a formulation offered by the advocates of this 
view our own version is advanced for the necessary clarification. This clarifi
cation is particularly important in view of the influence exerted by the Credit 
View on recent monetary policy and selected institutional arrangements in 
the USA. 

The Credit View stresses foremost the "availability" of bank credit. The 
28 flow rate of total bank credit occurs as an additional argument in the aggre-



gate demand function. A larger flow of new bank credit to.customers thus 
raises aggregate demand. The effect of the flow rate of bank credit on aggre
gate demand, expressed by the appropriate marginal propensity, depends on 
the composition of credit extension. The ideas associated with the Credit View 
suggest that the marginal propensity to spend with respect to loan-extension 
is unity, but substantially below unity in case the credit extension results 
form acquisition of securities. The marginal propensity thus depends on the 
proportion of "loan-money" relative to "investment money" in the total 
bank credit extension. 

The central role assigned to the flow rate and the stock of outstanding bank 
credit requires an important modification of the standard Keynesian position. 
The latter does not include a description of creditmarkets. In particular, ac
cording to Keynesian analysis interest rates are not determined by the inter
action of demand and supply on creditmarkets. Their determination is usually 
described by means of the (Walrasian) money market equation supplemented 
on occasion with a term structure formulation in order to explain simultane
ously several interest rates. The Credit View incorporates an explicit descrip
tion of the creditmarket which explains proximately both the determination 
of interest rates formed on the (bank oriented) credit market and the volume 
of bank credit. Interest rate and volume of bank credit are determined by the 
interaction of the public's demand for bank credit and the banks'supply of 
credit. Both demand and supply function describe flow rates. The public's de
mand flow rate depends on interest rates, income and the stock of bank credit. 
The description of the banks' supply rate is particularly important. It formu
lates the free reserve hypothesis of bank credit adjustment. This conception of 
the money and banking process dominated for decades the views of the Federal 
Reserve authorities. It postulates that the banks' desired rate of bank credit 
adjustment depends on the level of free reserves, money market conditions 
and the discount rate. This adjustment rate also describes the supply rate of 
bank credit. The interaction of demand and supply rate described in Appen
dix III jointly determines interest rates and the time rate of change in the 
stock of bank credit. An increase in free reserves lowers in this view interest 
rates and raises the time rate of change of the stock of bank credit. 

The incorporation of a credit market description modifies the role tradition
ally assigned by the Keynesian analysis to the money market equation. The 
Credit View does not require this equation to determine interest rates. It as
sumes a différent role and explains proximately the real rate of return on real 
capital (i, e. Tobin's "required real r a t e" on real capital). In summary we can 
state three major analytic differences separating the Credit View from stand
ard Keynesian analysis : (a) the role of the flow rate of bank credit in aggre
gate demand, (b) the central role of the creditmarket and the banks' adjust- 29 



ment behavior, and(c) the new role assigned to the "money market" equa
tion. These differences modify substantially the nature of the transmission 
mechanism. Apart from a possible real balance effect restricted to "outside 
money", monetary impulses were confined to a single channel by the Keyne
sian framework. The Credit View broadens the transmission mechanism. Two 
channels conduct monetary impulses to the pace of economic activity, one op
erates via interest rates and the other via the adjustment of bank credit. 

The operation of the IS-LM curves reflects the difference between Keyne
sian and Credit View succinctly. According to the Credit View, monetary im
pulses shift simultaneously both the IS and LM curve. According to the 
Keynesian view monetary impulses only shift the LM curve in case we disre
gard real balance effects which offer no critical differentiation between the 
two views. Is follows that the crucial properties of the transmission mecha
nism under the Credit View cannot be summarized by the slopes of the two 
curves. Apart from real balance effects the standard Keynesian position de
scribed the response of income to a monetary impulse completely in term of 
these two shapes. As a matter of fact, this response can be expressed in gen
eral by the following formulation19. 

(LM) 
dY dM J 

dM ei , x bi , N 
(IS) (LM) 

dY dYK J 

where dijdY (IS) and dijdY (LM) denote the slope properties of the two curves 
and cijdM designate the vertical shift of the LM curve. The formulation for 
the response of income to a monetary impulse derived in appendix III exhibits 
the difference implied by the Credit View. We obtain 

to* , x to* s 
(IS) (LM) 

dY dBK J dBK 

dB di2 di2 

— (IS) (LM) 
dYK J dYK J 

where B denotes the monetary base, Y national income and i2 refers to the 
real rate of return on real capital. The response appears as a ratio of two sums 
viz. the sum of the vertical shifts in the position of the two curves divided by 
the sum of their respective slopes. The expressions di2jdB (IS) and di2/db 

50 19 The reader should consult appendix II. 



(LM) denote vertical shifts of the two curves induced by a unit change in the 
monetary base. The operation of the transmission mechanism thus involves 
structural properties beyond the slopes of the two curves. These properties are 
expressed by appropriate shifts in both curves which actually reenforce each 
other. One might note in conclusion that the LM curve becomes steeper under 
the Credit View, i.e. dijdY (LM) is lowered. This actually raises the respon
siveness of income to monetary impulses 20. 

3. The New Price Theory and Its. Implications 

The Credit View still accepts the borrowing cost interpretation of interest 
rates in the aggregate demand function. It nevertheless broadened the chan
nels transmitting monetary impulses beyond a small fraction of private in
vestment expenditures. This broadening occurred however by means of ideas 
which were introduced in a somewhat ad hoc manner without reflection in terms 
of general economic theory. But such ad hoceryhas been a major symptom of 
the intellectual crises encountered by economists in the 1950's. The reception 
of Keynes' General Theory by our profession mirrors the depth of the intellec
tual crises prevailing at the time. Economists were brutally confronted with 
mass unemployment, and economic theory was incapable of adequately ex
plaining this phenomena. The central issue posed by Keynes in his General 
Theory was the very failure of inherited price theory to explain unemploy
ment. This failure must be clearly acknowledged. But the failure is even 
more pervasive than formulated by Keynes. Inherited price theory could not 
explain unemployment of any asset, whether the asset assumes the form of 
labor or houses, for instance. Such phenomena remained essentially unintelli
gible, unless one contrived to introduce arbitrary constraints justified by theo
retically extraneous "social conventions". These conventions pertained 
however to behavior which could not be integrated with inherited price 
theory. 

Keynes attempted to recast both "value theory" and macro-theory in a 
manner designed to broaden the useful application of relative price theory. 
The Keynesian reinterpretation of Keynes discarded however, price theory. It 
also developed macro theory as an independent field partly conflicting with 
relative price theory. Thus resulted the Keynesian position described in the 
first section21. 

A reflection on Keynes' essentially price-theoretical problem suggests how
ever an alternative approach to the analysis of monetary transmission mecha-

20 The necessary information is contained in appendix III. 
21 The reader may usefully consult on these issues Axel Leijonhufvud, On Keyne

sian Economics and the Economics of Keynes, Oxford, 1966. 51 



nism. This alternative involves fundamentally the reconsideration of Keynes 
original program, viz. a thorough application of reformulated price theory to 
the explanation of monetary mechanisms and unemployment. This reformula
tion extends to an explanation of fiscal mechanisms, and also to unemploy
ment of any asset, not just labor. Price-theory need not be abandoned in the 
manner implicitly suggested by standard macro theory. With all its failures 
concerning short-run unemployment problems, price-theory contains proposi
tions bearing relevantly on our observable environment. These propositions 
are highly confirmed and yield powerful explanations of observable patterns 
which cannot be dismissed. Standard macro-theory yields nothing in this re
spect and only poor results in its own realm. It has been contended therefore 
that it would appear appropriate to reconstruct price theory in order to carry 
out both Keynes' and Irving Fisher's original program. 

This reconstruction requires essentially two developments. Responses to mar
ket stimuli must be generalized to assets and liabilities and their yields or costs. 
Furthermore, the cost functions previously introduced in order to explain the 
role and productivity of money assume also a critical role for adequate explana
tions of the transmission mechanism. Neither information nor readjustments of 
resource utilization patterns are produced at zero marginal (or average) cost. The 
production, processing, and comprehension of information involves investment 
of resources with alternative uses. Similarly, the readjustment of resources re
quires application of other resources. The pervasive occurrence of information 
and readjustment costs has been thoroughly disregarded by traditional formula
tions of price theory. Their full recognition permits a satisfactory resolution of 
otherwise perplexing observations pertaining to "inflexible wages and prices". 
The proposed reformulation does not involve any radical break with the evolu
tion of economic analysis. It is on the contrary a most natural outgrowth of this 
evolution. It removes the troublesome failures of inherited price theory and 
effectively enlarges its explanatory power. This development also erodes the sep
aration of economics into two distinct and logically unrelated branches, micro 
theory and macro theory. There is only one piece of economic analysis, price-
theory. The only difference occurs in the realm of application and range of 
problems. The price-theory of monetary and fiscal processes proceeds on a 
substantially more aggregative level than other applications of price theory. 

A semi-intuitive discussion of monetary and fiscal mechanisms has been devel
oped on several occasions. These mechanisms center on the interaction between 
assets, liabilities and current output. The crucial linkages are provided by the 
substitution relations existing over the whole range of assets, the substitution re
lation between newly produced and already existing real capital, and the substi
tution between assets and their yields. These substitution processes are moreover 

52 reenforced by adjustments to changing wealth positions induced by fiscal and 



monetary impulses22. A more explicit formulation of the price-theoretical concep
tion of the transmission mechanism is offered in appendix IV. It should be em
phasized however, that the formulation has been severely simplified. In particu
lar, the interaction between labor market and output market, the analytical un
derpinning for the behavior of the output price-level and the government 
sector's budget constraint have been omitted23. Still, the major outline of the 
transmission process is retained. Aggregate demand is a function of wealth and 
relative prices (inch interest rates, which are after all relative prices). Taxes op
erate on the economy via the public's wealth position, or, in case of excise taxes, 
via relative prices. Once again, we have an explicit description of credit markets 
for the proximate determination of interest rates. But the conception of the credit 
market is radically changed relative to the Credit View. The linkage between 
policy instruments and monetary aggregates (i. e. money stock or bank credit) is 
not centered on free reserves. The Credit View assigned to free reserves a central 
position in the causal nexus. This is explained by the occurrence of free reserves as 
an important argument of the function exhibited in appendix III which explains 
the banks'desired rate of adjusting the volume of bank credit, i. e. the supply rate 
of bank credit. The price-theoretical approach denies this role of free reserves. 
Money stock, bank credit and interest rate emerge from the joint interaction of 
the public's and the banks' behavior in response to the behavior of monetary 
authorities. The public's behavior is expressed by the allocation of money balances 
between currency and demand deposits, the allocation of bank liabilities between 
different types of deposit and non-deposit liabilities, the demand for bank credit 
(expressed by the public's supply of assets to banks), and the demand for money. 
The banks' behavior is reflected by the allocation of assets between reserves and 
earning assets, the allocation of reserves between borrowed and unborrowed re
serves, and the setting of conditions governing the supply of liabilities to the pub
lic. The monetary authorities' behavior is described by the monetary base, the 
reserve requirements, th 3 discount rate and the ceiling rates on various deposit 
types. These conditions are summarized by the formulation of the creditmarket 
and money market equation. The latter determines proximately the asset price-
level of existing real capital and implicitly the real rate of return on real capital. 

We refer the reader once more to the appendix at this stage. He will find in ap
pendix IV a summary of the crucial properties of the transmission mechanism. 
The discussion has again been organized in terms of the IS-LM diagram. In this 

22 A more detailed description may be found in my article published in Kredit und 
Kapital, op. cit., footnote 15. 

28 A more developed analytical formulation can be found in Karl Brunner and Al
lan H.Meltzer, "A Monetarist Hypothesis of Economic Fluctuations", to be published 
in the Konstanz Symposium on Monetary Theory and Policy; the same authors' paper 
on "Fiscal and Monetary Policy in a Non-Keynesian World" also bears on the same 
problem. 53 



case however, the LM curve has been replaced by a CM curve representing the 
combination of interest rates and output constrained by the creditmarket equa
tion after proper substitution of variables proximately determined by some other 
equations. Such replacement is unavoidable once the money market equation is 
assigned another task than proximate determination of interest rates. The last 
formula in appendix IV states the response of output to a monetary impulse. We 
repeat it here for the reader's convenience. 

-Ti I S - ^ L M 
dy dB dB 

dB di1 di1 

(is) (LM) 
dy dy 

where i1 refers to financial rates of interest24. The response appears again as a 
ratio of two sums. The numerator is the sum of the vertical shifts of the IS 
and LM curves resulting from a change in the monetary base. The denomina
tor measures on the other hand the sum of the two slopes. The slope proper
ties of the two curves are thus not a sufficient description of the linkages de
fining the transmission process. The relative price and wealth adjustment 
process opens two additional channels for monetary impulses beyond the tra
ditional Keynesian channel. Changes in the position of the IS curve actually 
play an essential role in the response of economic activity to monetary impul
ses. The operation of the new channels depends crucially on the asset price P 
of real capital. Monetary (and fiscal) impulses thus modify the relative prices 
of financial and real assets, and also the relative prices of existing and newly 
produced real assets. The first element is expressed by means of the pair (z, P) 
of interest rates on financial assets and the asset price on real capital, and the 
second element is formulated by the pair (P, p) of asset price and output 
price. It should be noted that P is closely related to Tobin's required rate of 
return on real capital24. 

A suitable modification of the formula above defining dYjdB expresses 
probably the central role of the market value P of existing real capital more 
effectively. This modification clarifies also some aspects of Tobin's approach to 
monetary analysis. The CM and IS curves derived in appendix IV were de
fined for the (z1, y) plane in order to maintain the standard formulation. 

24 Let Q denote Tobin's rate of return and let n be the expected net real return on 
real capital, and K be the stock of real capital measured in present value of output 
units. We can write 



They can be replaced however, by two curves in the (P, y) plane, one derived 
from the Walrasian money market equation with the aid of appropriate sub
stitutions, and the other in similar fashion from the output equation. The 
terms in the expression constituting 3Y/8B appear in this case as derivatives 
of P with respect to B and y obtained from various subsets of relations in the 
model. The term dP/dB (LM) in the numerator describes the response of the 
asset markets expressed by the market value of existing real capital to a mon
etary impulse independent of any feedbacks via the output market. This re
sponse of the asset markets typically forms Tobin's proxy measure used in 
assessing the effectiveness of monetary policy. The appropriate measure is of 
course the derivative of output dY/dB. The selection of dP/dBÇLM) as a proxy 
for 3Y/8B results from the usual confinement of Tobin's analysis to the asset 
markets. His analysis desregards the IS curve and the interaction with the 
LM curve. Yale's general equilibrium approach has concentrated so far on the 
equations underlying the LM curve. Tobin sensed quite correctly that P as
sumes a critical role in the transmission of monetary impulse. In the absence 
of relations describing the interaction between output and asset markets he 
used the derivative of P with respect to monetary policy variables as a proxy 
for the desired r^-sponse in total output. This emphasis on P (or the required 
real rate on real capital) contributed usefully to the development of the rela
tive price approach. But essential aspects of the relative price process re
mained obscured however by Yale's usual disregard of the interaction be
tween output and asset markets expressed by the assumption that output 
prices are constant. Important consequences of the relative price process are 
thus not adequately covered. An excess supply of money is never absorbed by 
adjustments in output prices and must be digested by the asset markets alone. 
Variations in interest rates, portfolio adjustments of financial institutions and 
highly developed (endogenous) adjustability of the money stock are conse
quently assigned substantial weight in Yale's analysis. Once we follow the 
lines of the relative price process and do not prohibit by fiat the spillover of 
monetary pressures into the output market in response to the adjustment im
posed on the asset markets, a somewhat different pattern emerges25. 

25 The reader should consult the article by James Tobin, "A General Equilibrium 
Approach to Monetary Theory", Journal of Money, Credit and Banking, February 
1969, and also his chapters in Financial Markets and Economic Activity, ed. by Don
ald D. Hester and James Tobin, New York, 1967. It is noteworthy that the title of the 
book is barely consistent with an analysis that confines itself to an LM curve. 
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IV. Issues Associated w i th Alternative Views on 

t h e Transmission Mechanism 

The issue concerning the nature of the transmission mechanism bears on 
many different aspects of monetary analysis and monetary policy. Some prob
lems associated with this issue will be discussed in this chapter. The first sec
tion considers some recent discussions bearing on the interpretation of the IS 
and LM curve. This includes the nature of the wealth and real balance effect, 
the role of the traditional multiplier and of the substitutability of money. The 
role of fiscal policy in the context of differing views of the transmission mech
anism is discussed in the second section. The third section examines the impli
cations bearing on the role of interest rates and the burden of monetary policy. 
Section four considers the effect of various views of the transmission mech
anism on the choice of policy instruments. The last section addresses Keynes' 
problem and the nature of price-wage adjustments. 

1. A Reexamination of Some Wealth Effects 

The relation between money and wealth has attracted much attention in 
recent years. The "New View" launched by Gurley-Shaw and interpreted by 
Yale denied the occurrence of any significant relation between money and 
wealth. Pesek and Saving initiated several years ago a thorough reexamina
tion of this issue26. The resulting clarification explicitly distinguished between 
two logically (and empirically) separate issues which were on occasion sub
merged by misleading formulations. One issue has already been noted and 
discussed in chapter I. It pertains to the productivity of money. This aspect of 
the relation between money and wealth concerns the effect of money on the 
real opportunity set constrainingthe choices made by economic agents. We con
cluded that variations in the real volume of money modifies a representative 
agent's real opportunity set. This conclusion thus rejects one strand of the 
44New View" which seemed to recognize in money an artifice of no social sig
nificance, or a device with at most a zero social productivity27. But there re
mains a second strand associated with another aspect of the relation between 
money and wealth. This aspect pertains to the question whether and to what 

26 Boris Pesek and Thomas Saving, Money, Wealth and Economic Theory, Macmil
lan, 1967. 

27 The following quote from James Tobin seems appropriate on this point: "...as 
viewed by the inhabitants of the nation individually, wealth exceeds the tangible cap
ital stock by the size of what we might call the fiduciary issue. This is an illusion...", 

36 "Money and Economic Growth" Econometrica, October 1965. 



extent money forms a direct component of the public's wealth. The question 
had been motivated by the introduction of the Pigou effect. It was soon 
argued that money issued against private liabilities could not form a compo
nent of the public's wealth. This position became codified in the discussion of 
inside-outside money developed by Gurley-Shaw and interpreted by Patin-
kin28. This codification establishedthat only outside money could be included 
as a component of the public's wealth. The determination of wealth proceeded 
essentially by a consolidation of balance-sheets summarizing the public's 
and the banks' position. Two stylized balance-sheets are used for our discus
sion, both are already consolidated statements for their respective sectors. The 
magnitude NWP expresses the public's net wealth traditionally described by 

Banks 

Assets 

R = reserves 

L = loans to public 

Sb = government securities 
held by banks 

Kb = real capital of banks 

Liabilities 

D = total deposits 

A = liabilities to Central bank 

NWB = net worth of banks 

Public 

Assets 

C = currency held by public 

D = deposits 

S = government securities 
held by public 

NWB = bank ownership 

K = real capital held by public 

Liabilities 

L = liabilities to banks 

NWP = net worth of public 

consolidation of the two balance-sheets. It is immediately evident that 
NWP = B + S + K where B is the monetary base ( = R-\- C),S measures 
the total interest bearing government debt ( = Sb + S )9 and K the econo
my's real capital ( = Kb + Kp). 

The traditional procedure and conclusion was effectively challenged by Pesek 
and Saving. The major thrust of the discussion initiated by Pesek and Saving is 
however, not directed to the problem whether and to what extentinside money 

28 John G. Gurley and Edward S. Shaw, Money in a Theory of Finance, Washing
ton, 1960. 

Don Patinkin, "Financial Intermediaries and the Logical Structure of Monetary 
Theory", American Economic Review, March 1961. 57 



is a component of the public's wealth. The clarification of the Pesek-Saving 
issue by the ensuing discussion settled of course the conditions governing the 
inclusion of inside money into the public's wealth rather conclusively. More 
important analytically is not so much this result, but the rejection of the argu
ment based on consolidation of balance-sheet with standard accounting values. 
Pesek-Saving's major contribution extends capital theoretic analysis to liabili
ties and thus opens the way for an economic analysis of the conditions which 
determine whether and to what extent liabilities of the non-government sector 
should properly be included as components of the public's wealth29. An appli
cation of capital theory determines the present value of deposit liabilities as the 
present value of the future stream of outlays associated with these deposits in
cluding the realization of the " repurchase clause". The present value of depo
sit liabilities appears thus as a function of the costs associated with operation 
and maintenance of deposit accounts, the probability distribution governing 
realizations of the repurchase clause and the rate of time discount. Two cases 
were distinguished by the discussion, according to the nature of competitive or 
monopoly arrangements. In case a single monopoly bank issues deposit liabili
ties which can be produced and maintained at no cost whatsoever, and the 
probability of realizations of the repurchase clause is zero, the present value 
of the monopoly bank's deposit liabilities (to the bank) is zero. A balance-sheet 
of the bank would thus exhibit the accounting value of deposits in the usual 
way and the market value of assets. But in order to express appropriately 

Monopoly Bank 

Assets (market value) 

Value of monopoly rights 

Deposits (accounting value) 

Net worth 

that the economic value of deposit liabilities is zero, a new item is introduced on 
the left side of the balance-sheet, the value of the monopoly right. In the spe
cial case discussed, the value of this right is equal to the accounting value of 
deposit liabilities. Consolidation of balance-sheets along the lines indicated above 
establishes that the public's net worth will contain under the circumstances, 

29 The reader may wish to consult in this respect, Don Patinkin, "Money and 
Wealth: A Review Article", Journal of Economic Literature, December 1969; Allan 
H.Meltzer, "Money, Intermediation and Growth", Journal of Economic Literature, 
March 1969; James Buchanan, "An Outside Economist's Defense of Pesek and 

58 Saving", Journal of Economic Literature, September 1969. 



the " value of the bank's monopoly right" as a component. 1̂  is the monopoly 
right and its value which form and immediate component of the public's net 
wealth. It is somewhat elliptical to argue that inside money becomes under the 
circumstances a component of net wealth. It is also confusing to argue that 
inside money "contributes" to net wealth. The circumstances described simply 
imply that a magnitude equal to the accounting value of inside money enters 
net wealth of the social group. Identification of this magnitude with the entity 
"inside money" involves a reification conducive to substantial confusions on 
occasion. 

The analysis can be usefully generalized. Consider the banking sector's bal
ance sheet as represented by the equation 

A + V = D + NWB 

where A denotes total assets, D are the deposit liabilities at accounting value, 
NWB measures the sector's net worth and /^is the value of the sector's oper
ational position. The magnitude /^is defined by the relation 

V = D — PVD 

where PVD refers to the present value of the deposit liabilities. In the pre
vious case PVD remained zero and V was consequently equal to D. The 
sector's contribution to net wealth was under the circumstances equal to D 
but not identical to D. 

Let us consider now the case of non-vanishing probabilities of realizations 
of the repurchase clause. We still 'exclude however any costs of producing or 
maintaining deposits by the single monopoly bank. The present value PVD is 
now positive but less than D. There remains a contribution to net wealth 
equal to (D — PVD) which is less than the total volume of inside money. 
The net contribution can be rationally equated to the volume of inside money 
net of reserves held by the monopoly bank. In case deposits involve positive 
costs of production, V declines further in response to a PVD reflecting the 
present value of such costs. The monopoly position of the bank implies how
ever that PVD remains less than D. It is instructive to ponder that the bank's 
net contribution to the public's wealth changes with variations in the proba
bility distribution governing the realization of the repurchase clause. Increas
ing probabilities of realizations raises the present value PVD and thus lowers 
the bank's contribution to net wealth. 

The inequality PVD < D which defines the occurrence of a net contribu
tion to wealth is not attributable to the existence of inside money or some 
particular property of inside money. It results from the monopoly right defin- 59 



ing the bank's operational position. The case of a competitive banking sector 
with free entry and no constraints on interest payments on deposits reenforces 
this interpretation. The open competition between banks drives the present 
value PVD to equality with the accounting value D. The associated net 
worth NWB is then equal to the market value of bank ownership at competi
tive rates of return. So long as PVD<C D the actual value of bank ownership 
exceeds the costs of investment into banking. The same situation may also be 
described to involve an actual rate of return on the invested bank capital 
which exceeds competing returns on alternative investments. This state offers 
incentives to raise interest payments on deposits and also attracts new en
trants. The competitive mechanism ultimately removes the divergence of 
PVD and D. It follows that in competitive equüibrium with free entry and 
no constraints inside money contributes nothing to the public's wealth posi
tion. More precisely, the value of the banks' operational position expressible as 
a portion of inside money, has vanished under the circumstances specified. 
There remains however, a contribution to the public's net wealth which is 
made by the banking sector. This magnitude is determined by the market 
value of the real capital Kb invested in the banking sector. An open competi
tive equilibrium only removes the "wealth contribution of inside money", 
i. e. the value of the operational position of a bank. 

The same analysis extends to closed competition with no constraints on in
terest payments and to the case with constraints in the context of both open 
and closed competition. Closed competition eliminates free entry with banks 
competing for the limited supply of base money and competing for customers 
and deposit accounts. This competition is sufficient, even with closed entry, to 
drive the value V of a bank's operational position towards zero. Closed entry 
does not modify our results bearing on the "wealth contribution of inside 
money". Even constraints on interest rates are not sufficient to assure a posi
tive value V of a bank's operational position in competitive (closed or open) 
equilibrium. The constraints on interest payments modify the channels of 
competitive stimuli, but not the end result with respect to wealth. The poten
tial gains signaled by an inequality PVD<D induces banks to substitute val
uable services offered to customers for interest payments. These services are 
produced at positive costs. With a value PVD less than D, banks will offer 
more expensive or more services to attract accounts and base money until 
PVD equals D. It follows thus that only monopoly rights are sufficient to as
sure a long-run contribution to wealth by the banking sector, expressible as a 
portion of inside money. Constraints on interest payments and closure of entry 
are not equivalent in this respect to the grant of a monopoly right to pro
duce inside money. The magnitude of V is zero in competitive equilibrium 
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constraints on interest payments exerts however, a relevant .economic effect 
even in the absence of a wealth contribution. The constraints lower the eco
nomic welfare of the representative agent. Their effective application replaces 
receipts of money allocable to finance preferred acquisitions by specific ser
vices. Even with services produced by banks at a cost equal to the prohibited 
interest rates the representative agent will find himself positioned in general 
on a lower utility contour. This welfare effect is reenforced by a negative 
wealth effect disregarded thus far in our account. The representative agent's 
information cost about the nature of bank services exceeds the information 
cost about interest payments. In case the banks absorb these costs, services of 
lesser value are produced. But if the agent bears the information costs he has 
to allocate more resources to produce information about the banking market 
in case constraints depress interest payments. This allocation lowers the real 
opportunity surface relative to the case of interest payments. 

The analysis established that a competitive equilibrium is incompatible with a 
"wealth contribution of inside money", i.e. a positive V. But competitive equi
libria and monopoly do not exhaust the relevant states of the world. We do 
experience persistent states of competitive disequilibria. Such states involve in 
general non-vanishing values V of banks' operational position. Suppose for ex
ample that probabilities governing realizations of the repurchase clause sud
denly increase. The value of V could easily be negative. Similarly, a rapid 
decline in the probabilities of deposit withdrawals pushes V into a positive 
range for some time. Quite generally, changes in the underlying situation 
confronting banks will modify V and temporarily generate a "wealth-con
tribution". Persistent but unanticipated disturbances which impose ever new 
adjustment loads on the competitive process can thus generate a persistence 
deviation of V from zero. The relative allocation of capital to the banking sec
tor in a growing economy would reveal the occurrence of persistent non-van
ishing disequilibrium values of V. We conclude thus the analysis of the sec
ond aspect of the relation between money and wealth with the following 
propositions : The banking sector contributes to the public's wealth position by 
virtue of monopoly rights granted to produce inside money, as a result of a 
persistent flow of competitive disequilibria, or both conditions in some combi
nation. 

The clarification of an issue, even a successful clarification, does not assure 
relevance and importance of the result. The clarification may however, elimi
nate serious confusions or misconceptions and thus prevent some negative re
sults. Actually, Warren Smith recently questioned the relevance and impor
tance of the analysis initiated by Pesek and Saving and carried forward by 
Milton Friedman, Harry Johnson, James Buchanan, Don Patinkin, Allan H. 
Meltzer and others. Warren Smith concludes his somewhat cursory examina- 41 



tion with the following passage : "As a practical matter, there appears to be lit
tle or no basis for believing that commercial bank demand deposits should to 
any appreciable extent be regarded as wealth... It surely is very close to the 
truth to say that since monetary policy operates entirely through voluntary 
exchanges of one financial asset for another, it is incapable of increasing 
wealth by creating assets to which there are no corresponding liabilities " 3 0 . 
This quote asserts that the actual value of V associated with existing mone
tary systems is vanishingly small. An examination of such a proposition use
fully considers both the empirical and analytic case made on behalf of the 
statement. It is noteworthy that the author only offers his personal assurance 
to the reader, without any reference to any evidence. Evidence is usually not 
just a matter of happenstance. Observations are not automatically relevant ev
idence. They form evidence relative to a developed piece of analysis, and in 
the absence of such analysis there is no evidence, just a heap of unstructured 
observations. The absence of considerations beyond a personal feeling in War
ren Smith's account is conditioned by the lack of a suitable analysis of the is
sue. The short passage attending to the Pesek-Saving.problem conveys to the 
reader the general impression that the question raised about the role of inside 
money is somewhat irrelevant and should be disregarded in future develop
ments of monetary analysis. This in an unfortunate regression by almost a 
decade. 

The analytic survey presented above establishes that a combination of mo
nopoly positions and persistent disequilibria are sufficient to maintain a non-
vanishing V and thus a "wealth-contribution of inside money". Both condi
tions seem to prevail for most banking systems. Substantial direct evidence 
seems required before we accept an easy dismissal of a non-vanishing value 
V31. More important immediately are several analytic aspects. The analysis 
developed opens the door for the construction of a theory of the firm applica
ble to financial institutions. Such a theory is still missing and its construction 
would usefully contribute to the analytical foundation for descriptions of a 
bank's reserve behavior, the proper interpretation of credit rationing32, or a 
bank's behavior concerning the setting of conditions on deposits. It would also 

30 Warren Smith, "On Some Current Issues in Monetary Economics: An Interpre
tation", Journal of Economic Literature, September 1970. 

31 A preliminary result obtained by Tanner in the context of an empirical examina
tion of Pesek-Saving's proposition with the aid of Canadian data yielded a proportion 
of /^relative to total deposits (at accounting value) of 20. Tanner obtained that V= .2D. 
Still, this is most provisional and tentative ; J. Ernest Tanner, " Empirical Evidence on 

the Short Run Real Balance Effect in Canada", Journal of Money, Credit and 
Banking, November 1970. 

32 Credit rationing is usually described as an allocation occurring independently of 
42 price stimuli. This is a very poor interpretation conditioned by standard price theory 



provide tools for the conceptual clarification of the private and social cost of 
regulations imposed on banking. It follows that the analysis initiated by Pesek 
and Saving and carried forward by Buchanan and Patinkin could prove ex
ceedingly important independent of the evidenced magnitude of V. 

The analysis contributes also to a useful clarification of the nature of wealth 
effects and the role of real balance or real financial effects in the transmission 
process. These issues inherited from previous discussions bear quite immedi
ately on changes in the position of both IS and LM curves resulting from 
" wealth effects". Our previous analysis of the " wealth contribution of inside 
money" provides the tools to distinguish three separate effects: the wealth ef
fect of a change in monetary variables, the real wealth effect or real financial 
effect of a change in the output price level, and the effect of a change in the 
banking system's value V of its operational position. These distinct strands of 
"wealth effects" have frequently been tangled together into a composite 
problem. Each of the separate effects will be seen to operate via suitable shifts 
in the IS and LM curve. In order to clarify the separate strands the wealth 
term included in the behavior functions of appendix IV must be replaced by 
two distinct wealth terms, non-human wealth W71 and human wealth Wh. 
The two terms are defined as follows 

Wn = PK+(l + v)B + n(i,u)S 

Wh= Wh(ya,r,pa) 

where K refers to the economy's total real capital ( = Kb -f- K according to 
previous balance-sheets), B is the monetary base, 5 the stock of outstanding 
government securities, i an index of interest rates on S, and u the average 
maturity of S. The market price n per unit of S is a function of i and u. The 
terms ya and pa refer to anticipated real income and output price-level, and r 
summarizes the tax schedule. The term v is the banking system's net worth 
multiplier and is defined by the relation V = vB. The analysis of V thus car
ries automatically over to the net worth multiplier v. It should be noted that 
the specification of non-human wrealth assumes that the present value of pri
vate financial liabilities other than money is approximately equal to the value 
of these items as assets to the owners. A justification of this assumption re
quires again an application of the theory of the firm mentioned above. 

Our first strand to be disentangled considers the direct wealth effect in
duced by a change in the monetary base. We reproduce for convenience the 

applied to situations involving large information costs. The phenomenon meant by 
the term is similar to job rationing and consumer search for durables. In each case, al
location occurs in response to properly construed cost stimuli to be measured by both 
market price and information costs. 45 



terna defining the shift in the IS curve induced by a change of the base. The 
term is found under (3a) of appendix IV. We obtain the following expression 

— (IS) = 
dBK J 
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1 
dP dB ' dWn dB 
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This expression is easily transformed into an elasticity (̂z"1, -ß | IS) describ
ing the shift of the IS curve. The second component of the sum defining the 
numerator summarizes the wealth effect to be separated. It is defined by the 
expression 

c(a, Wn) 
Wn 

A similar expression can be obtained for the wealth effect operating on the 
CM curve. It appears now that even if we accept the estimate for V of approx
imately 1 derivable from Tanner's examination of Canadian banking, the ra
tio multiplying the wealth-elasticity of aggregate demand a remains of the 
order of .01 to .02. It follows therefore that even with a substantial net worth 
multiplier the wealth effect induced by variations in the base remain compar
atively negligible. The shifts of both IS and CM curves resulting from 
changes in B via the direct wealth effect are thus quite small compared to the 
shifts determined by the operation of the relative price mechanism and ex
pressed by the first component in the numerator of the shift expression above. 

The real balnce effect introduced through the work of Pigou, Haberler, and 
codified by Patinkin, defines our second strand. This effect has been tradition
ally attributed to a change in the output price-level p. It was usually argued 
that the change in price-level modifies real wealth via changes in the real value 
of financial assets. The price-theoretical analysis outlined in appendix IV 
implies that the traditional argument is misleading. The real wealth effect of 
a price change does not coincide with the real financial effect. The first effect 
exceeds the latter by a large multiple. This can be demonstrated in the fol
lowing manner. Real wealth w is given by the expression 

P 

w = —K+f 
P 

where y denotes the real volume of financial net wealth, where F denotes its 
44 nominal volume. The elasticity of real wealth with respect to the 
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output price-level can be immediately derived and we obtain 

PK F 

It emerges thus that the response of real wealth to a change in the output 
price level consists of two components. The first component in the sum mea
sures the contribution to the change in real wealth (measured in output 
units) emanating from non-financial wealth and the second component de
scribes the contribution from financial wealth. The elasticity t(P, p) is nega
tive in the price-theoretical analysis summarized in appendix IV. It follows 
that the bracketed expression in the first component is less than minus one. 
The elasticity t(f,p) is on the other hand equal to minus one. Moreover, the 
coefficient PKjW71 is approximately 9 times the coefficient F/W71. It follows 
that the first component in the sum defining $(w, p) measures about 10 times 
the second component. The real wealth effect induced by a changing output 
price-level is thus dominated by modifications in non-financial wealth mea
sured in output units. The real financial wealth effect is small in comparison 
to the total real wealth effect. This result depends critically on the relative 
price approach to an explanation of the transmission mechanism. The tradi
tional analysis following Patinkin restricted the range of assets to money and 
bonds. An admission of real capital involving an asset price relative to prices 
both of bonds and new production radically modifies our conclusion. A sub
stantial real wealth effect shifts the positions of both IS and LM curves. But 
the real balance and the real financial effect contribute only marginally to the 
real wealth effect induced by changes in the output price-level. 

The last strand in the analysis of wealth effects pertains to the impulses emit
ted via changes in the monetary systems " value of operational position" ex
pressed by the net worth miiltiplier v. It was noted in our discussion of the 
magnitude V that it depends on a variety of factors, monopoly structure of 
banking, the probability distribution governing the realization of the repur
chase clause, the speed of changes in underlying conditions affecting the first 
two elements and banks' market situation relative to the cost of adjustments 
and information etc. Under certain conditions exhibited for example by 
events experienced in 1950—1935, v probably changes quite substantially. The 
impact of v on the IS curve can be determined with the usual procedures. 
Inspection of the appropriate expression describing the shift induced by a 
change in v yields an interesting result. The response in the position of the IS 45 



curve to a given change in v depends crucially on the relative magnitude of 
the two ratios 

€(a,z) €(A,z) 
— and — . 

The closer these ratios are the greater is the shift in the IS curve induced by a 
given change in the net worth multiplier v. It follows thus that the relative 
similarity of the order patterns with respect to interest and asset price elastici
ties of money demand and aggregate demand determines the responsiveness 
to variations in v. Changes in a banking system's monopoly structure and a 
pronounced variability in the flow of disequilibrium states thus affects eco
nomic activity substantially provided aggregate demand and money demand 
exhibit a similar elasticity ordering. 

2. The Role of Fiscal Policy 

Fiscal policy formed the proud centerpiece of the Keynesian position. It be
came enshrined in the "New Economics" popularized by the Council of Eco
nomic Advisers during the Kennedy-Johnson Administration. The emphasis 
on fiscal policy followed from the Keynesian assessment of the slope properties 
in the IS-LM diagram. The borrowing cost interpretation of the interest elas
ticity associated with aggregate demand for output narrowed the channel 
transmitting monetary impulses to a small range of expenditure categories. It 
was thus frequently concluded, particularly in the earlier half of the postwar 
period, that the interest elasticity of aggregate demand is negligible or unreli
able. 

A vanishing elasticity of aggregate demand was supplemented with a sig
nificant interest elasticity of money demand. Empirical studies have generally 
confirmed the non-vanishing interest elasticity of money demand and we can 
speak about a professional consensus in this respect. It followed that a very 
steep IS curve became juxtaposed with a flatter LM curve. The Keynesian 
view thus implied that monetary policy was unreliable. Fiscal policy on the 
other hand operates without obstruction and apparently does not depend on 
unreliable interest elasticities. The proper tools of stabilization policy were 
thus centered in fiscal policy. 

The Credit View modifies this relative assessment of fiscal and monetary 
policy somewhat. This follows from the circumstance that the effect of mone
tary impulses are not completely conditioned by the slope properties of the 
IS-LM diagram. The shifts of the IS position became significant in this re
spect. Still, the linkage connecting fiscal policy with economic activity appears 
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doubtful interest-elasticities and the portfolio behavior of banks with respect 
to loans and investments. These considerations are reenforced by changes in 
the marginal propensity to spend in response to a shifting loan-investment ra
tio in banks' portfolio. 

The Credit View introduces thus no radical reassessment of the role of fiscal 
policy. Such reassessment follows however, from the relative price conception 
of the transmission mechanism. The simplified version in the appendix can
not adequately represent in this respect the implications of the relative price 
approach bearing on fiscal policy. Changes in government expenditures or tax 
parameters operate on economic activity via the same relative price mecha
nism which conveys monetary impulses. The Keynesian notion of a "direct 
influence" exerted by fiscal variables as against an "indirect effect " of money 
working through a complex chain loses all meaning in the context of a rela
tive price analysis of the transmission mechanism33. The response to an in
crease in government expenditures or larger taxes depends crucially on 
wealth and substitution effects once we have discarded a world of constant supply 
prices governed by "horizontal supply curves". 

Three types of government expenditures should be distinguished for our 
purposes, expenditures on existing real assets, on current output of goods and 
on current labor services. The consequences of increased expenditures on 
these distinct categories are somewhat different. An increase in expenditures 
(i. e. government demand) for existing real assets raises the appropriate asset 
price and by a chain of substitution, other asset prices. This effect increases the 
real wealth (in output units) and thus accelerates private demand. Private 
demand is further stimulated by the relative decline in the price of newly 
produced output associated with the increase in asset prices. The resulting 
substitution effect encourages private demand for new production of assets. 
Both wealth and substitution effect combine in this case and yield an unambi
guously expansionary resuH. But consider now the consequences of an increase 
in government demand for currently produced goods. Prices of such goods in
crease to an extent depending on supply elasticities. But in the absence of infi
nitely elastic supply functions the increase in government demand induces 
some contraction of private demand for these goods. Once more, a chain of 
substitution and wealth effects is set in motion by the initial increase in price 
of some outputs. The wealth position of the producers experiencing the initial 

33 This notion is actually analytically indefensible even for Keynesian analysis. The 
fiscal policy mulipliers depend on the same structural properties—in a different manner— 
as the monetary multiplier. The notions seems to depend on an impressionistic response 
to the occurrence of government expenditures in the expenditure equation. It is however 
easy to show that such occurence is neither a necessary nor a sufficient condition for in
come to react to fiscal policy. 47 



increase in demand improves and this effect raises private demand. On the 
other hand, if the initial impact affects substitutes for existing real capital, the 
resulting substitution effect lowers specific segments of private demand. Other 
substitution effects redirect private demand from the initial impact area to 
other goods. The resulting expansion in the output of other goods replaces to 
some extent the compressed private real demand in the initial area of govern
ment spending. The secondary reactions in output prices induced by the sub
stitution processes yield further adjustments. The net direction depends par
ticularly on the substitution relation between the outputs affected and the ex
isting stock of real capital. In summary, we note that an increase in govern
ment expenditures for currently produced goods induces a variety of cross 
currents. The net effect on private demand and the level of economic activity 
depends substantially on various combinations of supply and demand elastici
ties and particularly the substitution relation between the currently produced 
outputs affected and the existing rear capital stock. The cross currents outlined 
are probably sufficient to confine the net expansionary effect of increased gov
ernment expenditures on current output into a range with moderate upper 
bound. Moreover, these cross currents are probably quite sensitive to the dis
tribution of the initial impact effect. It follows therefore that one should ex
pect a substantial variability in the responsiveness of total output to a given 
increase in government expenditures. 

Our last case pertains to government demand for labor services. An increase 
in this demand raises human wealth (in output units) and consequently ex
pands private demand for output. There is however also a substitution effect 
which lowers the private sector's demand for the labor services involved. This 
repercussion moderates the magnitude of the wealth effect. Moreover, the 
substitution effect transmitted via labor markets lowers the supply of output 
associated with given output prices as a result of "tighter labor markets". 
This raises output prices and lowers the quantities actually produced and de
manded. Once again we trace some cross currents induced by wealth and sub
stitution effects. The net effect depends on the relative weight of these effects. 
In particular, the occurrence of a wealth effect with sufficiently dominant 
weight assures a net expansionary influence on economic activity, whereas 
the pronounced occurrence of various substitution effects influences the out
come into an inconclusive or even negative direction. 

The consequences of a tax increase are not elaborated at this occasion. It 
would be necessary to examine separately the effect of an increase in excise 
taxes on existing financial assets, on existing real assets and on current out
put, increases in taxes on yields from non-human wealth (real and financial) 
and from human wealth. A detailed price-theoretical analysis would again 
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by the extent of cross currents induced by various combinations of wealth and 
substitution effects34. 

The outline of a relative price analysis of fiscal policy thoroughly buries any 
notion of a "direct and reliable" influence on economic activity35. It suggests 
on the contrary that the response of economic activity to fiscal policy remains at 
most quite moderate. It indicates, moreover, why this response is probably 
rather volatile. Changes in the composition of government expenditures and 
different combinations of tax measures yield substantially modified effects on 
economic activity. This result conflicts radically with the traditional multi
plier analysis which yields clear and reliable responses to fiscal policy mea
sures. The conflict follows from the different views of the nature of the trans
mission mechanism. Systematic application of relative price theory to the bal
ance-sheet, current output and most particularly to the interaction between 
balance-sheet magnitudes and current output yields a different conception 
about the role of fiscal policy. The Keynesian view essentially abandoned the 
price-theoretical program visualized by Keynes, and a multiplier emerged with 
no attention to relative price processes beyond some interest rate responses. 
The Neo-Keynesian position subjects a larger range to price-theoretical analy
sis. Relative price analysis is applied to the portfolio adjustments of the bal
ance-sheet, but output and the interaction between output and balance-sheet 
remain beyond the application of relative price theory. A relative price theory 
of the balance-sheet is thus combined with a traditional multiplier analysis 
essentially denying price theoretical considerations. The Neo-Keynesian posi
tion thus still adheres to central ideas of the Keynesian view of the trans
mission mechanism36. 

An examination of the role of fiscal policy is not exhausted without consider
ation of the feedback effect associated with a persistent deficit or surplus of the 

34 The analysis of a tax change has been outlined in my paper, " T h e Relative Price 
Theory of Output, Employment and Money", op.cit. 

36 The highly simplified model in appendix IV conveys some of the cross currents 
induced by a change in government expenditures or taxes. These cross currents oper
ate via the asset markets and the price setting behavior. Under specifiable conditions, 
the response of private aggregate real demand a to a change in government expendi
tures is negative. 

36 The Neo-Keynesian position is succinctly stated by Warren Smith, "On Some 
Current Issues in Monetary Economics: An Interpretation", op.cit. We read on page 
767 that "integration" of portfolio theory with " the earlier (!) theory of income 
generation" forms one of the "most striking developments in macroeconomics". We 
also note on page 773 a description of a portfolio model and the following comments 
by the author: ". . . this kind of model is decidedly Keynesian in spirit. A stimulative 
monetary policy action ... would initially lower interest rates, causing a sequence of 
portfolio and wealth adjustments which would expand aggregate demand for goods 
and services. This would set off multiplier and acceleration effects...". 49 



government sector. Standard Keynesian analysis represented by sample selec
tions from textbooks on macroeconomics reflects the built-in disregard of rela
tive price theory also in this respect. The usual formulations imply that a per
sistent deficit (or surplus) has per se no further effect on the economy. The 
role of the government sector's budget constraint has recently attracted some 
attention and recent work has incorporated this constraint into the Keynesian 
system37. The deficit is necessarily equal to the change in the stock of govern
ment securities outside the government sector plus the change in base money 
associated with financing the deficit. A persistent deficit affects thus two stock 
magnitudes, the stock of securities and the stock of money via the monetary 
base. The feedback via the money stock can be easily admitted into the 
Keynesian system; a persistent deficit pushes the LM curve continuously to 
the right. Income thus expands and the process continues until income has ex
panded sufficiently to induce a tax increase which eliminates the deficit. 
There are some problems for the Keynesian position in this account. The 
standard formulation adheres to a downward sloping IS curve. We obtain 
thus a continuous decline in interest rates even for an outrageously large defi
cit pushing the LM curve far to the riht. This implication reveals again the 
low attention assigned to relative price phenomena. It is difficult to reconcile 
with our experiences which usually associate rising interest rates with a large 
deficit financed by an inflationary expansion of the base. 

But the difficulties for the Keynesian framework mount with the securities 
component in the budget constraint. The standard formulation provides no 
mechanism linking the changes in the stock of securities resulting from a def
icit with the economic system. As the system is usually formulated the in
crease in the stock supply of securities simply has no effect on anything, and 
most particularly exerts no effect on interest rates38. At this stage the rejection 
of price theory is complete. It results of course from the peculiar structure of 
the Keynesian system inherited from Keynes' simplification. Keynes admitted 
two assets into his analysis, money and real capital represented by bonds. He 
required thus only one asset market and could invoke Walras law for the other. 
However, issues of government bonds to finance a deficit disrupt the rep
resentation used by Keynes. Moreover, real capital and financial assets are less 
than perfect substitutes. This recognition actually necessitates introduction of 
an additional market into the analysis supplementing the Walrasian money 

37 Carl Christ, "A Model of Monetary and Fiscal Policy Effects on the Money Stock. 
Price-Level and Real Output", Journal of Money, Credit and Banking, November 
1969; William Silber, "Fiscal Policy in IS-LM Analysis: A Correction", November 
1970, Journal of Money, Credit and Banking. 

38 The reader may wish to consult the introductory chapter by Warren Smith from 
the book Readings in Money, National Income, and Stabilization Policy, ed. by 

50 W. L. Smith and R. L. Teigen, Richard D. Irwin, 1970. 



market. Keynesian analysis adhered nevertheless to the old framework which 
precluded an adequate incorporation of the complete feedback effect of a per
sistent deficit. The only avenue left in the confines of a Keynesian framework 
was the effect of rising wealth induced by an increasing stock of securities on 
money demand. To this extent it required however, a modification of the 
standard formulation centered on a current income hypothesis of money de
mand interpreted in the mold of a transaction approach. Still, a feedback 
channel has been opened in this manner which pushes the LM curve gradually 
to the left in response to a deficit financed by new issues of securities. A 
persistent deficit financed by new securities thus simultaneously lowers in
come and raises interest rates. The fall in income lowers taxes and thus raises 
the deficit. The process initiated is thus basically unstable without additional 
stabilizing feedbacks admitted into the system. It is also noteworthy that the 
shift in the LM curve expressed as an elasticity, associated with new security 
issues is probably around one-tenth of the shift associated with the new issue 
of base money. 

The channel opened via wealth effects of money demand remains incapable to 
admit an effect of changes in the stock supply of securities on creditmarkets. The 
"Neo-Keynesian" analysis developed at Yale substantially corrected this omis
sion. Similarly, the price-theoretical approach to the transmission mechanism of
fers a useful framework for the analysis of persistent deficits (or surplus posi
tions). The operation of the budget constraint can be incorporated into the model 
in appendix IV. Output can be shown to respond to a persistent deficit according 
to the distribution of its financing between new issues of securities or new issues 
of base money. New issues of base money raise the money supply in the Walra-
sian money market and the banks asset portfolio in the creditmarket. These 
changes lower interest rates on financial assets and raise the asset price of real 
capital with substantial expansionary repercussions in the output market. New 
issues of securities raise the public's asset supply on the creditmarket and raise by 
a minor amount money demand. The latter event reflects the wealth effect of se
curity issues already incorporated into the Keynesian position. These two 
changes raise interest rates and probably raise somewhat the asset price of real 
capital with corresponding ambiguous repercussions on aggregate demand and 
economic activity. The cross currents generated in the asset markets by the new 
issues of securities reflect a price-theoretically important fact, i. e. the larger 
stock supply of securities must be absorbed by the asset market. The relative 
magnitude of the cross currents depends substantially on the substitutability be
tween money and real capital compared to the substitutability relation between 
money and financial assets. Increasing predominance of the money-financial as
sets substitution relation attenuates the weight of the negative components in 
the cross currents and assures a net expansionary effect on output. But this effect 51 



remains quite small compared with the response induced by a deficit financed by 
new issues of base money. Still, it is noteworthy that a predominant money-fi
nancial asset substitution reverses the effect of a (security financed) deficit de
scribed by the modified Keynesian analysis discussed above. The price-theoreti
cal analysis thus establishes a feedback loop from the government sector's deficit 
to the output market via the asset markets. Both deficit and surplus thus set in 
motion forces which tend to remove the initial unbalance of the budget. 

Recent discussions tended on various occasions to associate the role of fiscal poli
cy with the degree of substitutability between money and financial assets39. It 
was noted in the previous paragraph that this relation does assume some signifi
cance in the analysis of fiscal policy. But this role bears on the consequences of a 
persistent deficit financed by new issues of securities. A radically different role 
has been attributed however by Samuelson and Goodhart. It has been stated that 
the greater the substitutability between money and financial assets, the greater is 
the role of fiscal policy relative to money40. This proposition has frequently been 
combined with similar or related statements associated with the transition from a 
Keynesian to a Neo-Keynesian position41. A detailed examination of these state
ments yields rarely any support. This holds in particular for the Samuelson-
Goodhart proposition. It is advanced as a general statement unconditioned by 
some particular paradigmatic conception. It is crucially conditioned however by 
the Keynesian view. We frequently observe that the Keynesian view of the 
transmission process is advanced as the paradigm within which the substantive 
conflicts in contemporary monetary analysis should be formulated and resolved. 
Once one accepts such paradigmatic legislation, the issue between conflicting 
conjectures bearing on the comparative role of fiscal and monetary impulses is 
effectively reduced to the degree of substitution between money and other finan
cial assets. It is therefore noteworthy that Goodhart's results establish, inspite of 
the paradigmatic confinement, no case for the dominant role of fiscal policy with 
respect to the contours of economic evolution. But Goodhart's result, while still 
interesting in some respects, does not bear on the relevant issues. These issues are 
not resolvable within the Keynesian paradigm. They involve a substantial 
conflict between major alternative views of the transmission mechanism rep
resented in simplified version by the models in appendices II and IV. 

39 Paul Samuelson, " T h e Role of Money in National Economic Policy", Controll
ing Monetary Aggregates, Federal Reserve Bank of Boston, 1969. C. A. E. Goodhart, 
" T h e Importance of Money", Bank of England Quarterly Bulletin, June 1970. 

40 " T h e greater the degree of substitution between money and other financial as
sets, the less would be the expected effect from any given change in the money 
supply", Goodhart, ibid., p. 163. 

4 1 One such statement formulated by Gurley-Shaw may be considered here: The 
smaller the proportion of bank liabilities in the total volume of financial institution 
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A detailed analysis of the price-theoretical model yields a very interesting 
result bearing on the Samuelson-Goodhart proposition. The degree of substi
tution between money and other financial assets expressed by the interest 
elasticity of the money demand function is neither a necessary nor a suffi
cient condition with respect to any proposition concerning the relative role of 
fiscal or monetary impulses. In particular, the analysis demonstrates that a 
very high interest elasticity of money demand is consistent with a dominant 
role of monetary impulses,provided the interest elasticities on the creditmar
ket are even larger. The crucial conditions in the alternative paradigm char
acterizing the nature of the transmission mechanism refer to the relative order 
of interest elasticities operating on the credit market and the Walrasian 
money market. This relative order determines, irrespective of the level of in
terest elasticities, the comparative significance assignable to fiscal and mone
tary policy. The prevalent attitude expressed by Samuelson-Goodhart thus re
veals some misconception concerning the content of current disputes. They do 
not revolve around minor structural detail of a generally accepted paradigm. 
They involve on the contrary, this very paradigm and bear on different views 
of central monetary and fiscal mechanisms. 

3. The Role of Interest Rates and the Burden of Monetary Policy 

The initial emphasis on fiscal policy associated with the use of the Keyne
sian frame was based on the hypothesis of a steep slope for the IS curve reen-
forced on occasion by the hypothesis of a very flat slope for the LM curve. 
These assumptions were gradually relaxed over the postwar period. The cu
mulative effect of many investment studies modified the assessment of the 
IS slope. This slope became gradually less steep. Moreover, flat LM curves were 
banished to the alleged liquidity traps of the 1930's. Both Keynesian analysis 
and Credit View thus recognized the operation of monetary impulses and the 
relevancy of monetary policy. Nevertheless, fiscal policy remained the center
piece of stabilization policy for both positions. The modification of empirical 
assumptions within the inherited paradigm or the substantive difference be
tween standard Keynesian analysis and the Credit View did not affect the cen
tral emphasis on fiscal policy. The rationale for this emphasis was changed, 
however. The assignment of the major stabilization task to fiscal policy was 
not based any more on the slope properties of the IS-LM diagram. It still de
pended nevertheless, on the borrowing cost interpretation of the aggregate 
demand function's interest elasticity. This interpretation implies that invest
ment expenditures and particularly the housing industry form a crucial link 
in the transmission of monetary impulses. Housing is usually included among 
the activities which bear substantial borrowing costs relative to total invest- 55 



ment costs. Restrictive monetary policy thus imposes a large burden on an im
portant industry. This industry and the financial institutions related to it ac
quired increasing political weight during the 1960's. It followed that the goals 
of economic policy gradually expanded from price-level, unemployment, and 
balance of payments to include also interest rates and specific lines of produc
tion, in particular the production of new housing. The use of monetary policy 
appeared to be inconsistent in the context of a Keynesian framework with 
these new goals. The use of restrictive monetary policies seems to retard infla
tion and economic activity via large repressive effects on housing and related 
investment expenditures. The extension of economic goals from general as
pects of an economy's macro-behavior to specific allocative requirémets con
strained the authorities' reliance on monetary policy. Moreover, fiscal policy is 
much more adaptable to the detailed allocative goal which seems to satisfy our 
economic planners and also justify their function. In summary, we observe 
thus over the last decade an increasing recognition of the potency of monetary 
impulses even in the context of a Keynesian or Neo-Keynesian framework. 
But this recognition only changed the rationale of the preference for fiscal 
policy. This preference was now based on goals of economic policy involving 
crucial constraints on resource allocation and the relative varibiality of the 
housing industry42. 

It is noteworthy that the relative price theory of the transmission mecha
nism rejects both the old and the new rationale justifying the dominant use of 
fiscal policy. The relative price theory offers foremost a different interpreta
tion of the channels transmitting monetary impulses. It follows that the 
IS curve is flatter in this analysis and moreover subject to reenforcing shifts of 
position. The older rationale of fiscal policy can thus not be reconciled with 
the relative price theory. But neither can the new rationale. The relative 
price theory rejects emphatically the idea that the housing industry forms a 
focal locus of monetary policy, through which the major force of monetary 
impulses must be channeled in order to swing the whole economy in the de
sired direction. The analysis of the transmission mechanism offered by the re
lative price approach denies in particular, systematic timing differences in the 
relative position of housing expenditures or even of investment expenditures. 
The relative price theory implies that consumer expenditures are affected 
with equal speed as investment expenditures. This effect is not delayed by the 
prior operation of a multiplier mechanism set in motion by earlier changes of 
investment expenditures. The view about the transmission mechanism thus 

42 The reader may find it useful to consult Arthur Okun's, The Political Economy 
of Prosperity, New York, 1969. The change in rationale was on occasion tinged with 
overtones of "Brunner's l aw" : There always exists a goal function and an unsubstan-
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determines the significant use of key industries to be watche,d in order to as
sess the economy's response to monetary policy. The Keynesian and Neo-
Keynesian view recognizes in major investment categories such key entities. 
The relative price theory rejects on the other hand any notion of "key 
industries" and denies the systematic occurrence of timing sequences in res
ponses of major activity groups. 

The instability of the housing industry over the recent decade is of course 
incontestable. Keynesian analysis asserts that variations of monetary policy 
imply the observed instability. The Credit View would add that large varia
tions in Treasury borrowing from the public reenforce this instability. The 
relative price theory offers an alternative explanation for this phenomenon. It 
acknowledges that variations in monetary policy and deficits affect the con
struction industry. But it denies that these variations are sufficient to explain 
recent instability of the housing industry. This pronounced instability resulted 
from the variability of monetary and fiscal policies combined with a rigid 
price-fixing in the form of ceiling rates on time deposits and share accounts of 
savings and loan associations. A restrictive policy pushes interest rates over 
the shorter-run beyond the ceiling constraining interest rates on liabilies of 
financial institutions. Investors consequently respond by reallocating their 
claims from financial institutions to market instruments. The resulting de
cline of the banks' time deposit ratio and the savings and loan associations' lia
bilities lowers the supply of new mortgage funds. The resulting increase in 
mortgage rates sharply curtails the demand for housing and compresses the 
new production of housing. It is noteworthy that a persistent monetary ex
pansion yields the same result. Interest rates respond over the intermediate 
run positively to a monetary expansion according to the relative price ap
proach, and the positive response increases with the time span over which 
monetary expansion proceeds. It follows that a persistent monetary expansion 
also curtails housing, actually more persistently than a restrictive monetary 
policy. The housing industry would have behaved very differently in the ab
sence of the price-fixing arrangements. 

The discussion of the role housing bears on a frequently encountered issue 
which forms an interesting parallel to the Samuelson-Goodhart proposition. It 
has been argued that the effectiveness of monetary plicy can be gauged from 
an examination of records summarizing the role of interest rates in invest
ment decisions. If the increase in interest rates induced by a restrictive mone
tary policy compresses investment plans by a small proportion, monetary policy 
is said to be ineffective. This conception is of course governed by the 
Keynesian view of the transmission mechanism. The alternative view implies 
that the information adduced, if we accept it at face value, is quite incomplete 
and is not sufficient to determine the responsiveness of the economy to mone- 55 



tary policy. The frequency of investigations bearing on businessmen's respon
ses to interest rates attests to the successful survival of the Keynesian view. It 
should be noted however, that the observations collected from businessmen's 
survey can only yield information about the efficacy of monetary policy in 
case one already has decided to accept unquestioningly the Keynesian para
digm43. 

The alternative views about the nature of the transmission mechanism clearly 
bear significantly on major policy problems and the evolution of various policy 
programs. Quite apparently the conflict between the alternative views is more 
than a learned game and poses a serious challenge to our cognitive efforts. It is 
therefore quite important to avoid confusing misconstruals of the alternative 
positions. One frequently encounters arguments which juxtapose the Keynesian 
view centered on the interest rate mechanism with an alternative view centered 
on the money supply44. This formulation of the alternative is thoroughly mis
leading and actually false. The relative price approach centers the transmission 
process on the play of relative prices over the spectrum of assets, liabilities awri 
current production. The interest rate mechanism forms a special aspect of this 
relative price process. Capital theory informs us that changes in relative prices 
of goods with different yield streams are equivalent to changes in interest 
rates. The converse of this proposition is also true. In the case of the simpli
fied schema developed in appendix IV a correspondence can be established be
tween the asset price on real capital and the real rate on real capital, such that 
an increase in the asset price implies a reduction in the real rate and vice versa. 
The general role of interest rates does not distinguish therefore between 
the Keynesian and non-Keynesian positions. The crucial difference occurs in 
the range of the interest rates recognized to operate in the process. The 
Keynesian position restricts this range to a narrow class of financial assets, 
whereas the relative price theory includes interest rates over the whole spec
t rum of assets and liabilities occurring in balance-sheets of households and 
firms. The miscontrual of the relevant alternatives becomes quite apparent 
upon inspection of the model in appendix IV. It is strictly centered on substi
tution and wealth effects. The money supply does not even occur as a variable 
in the system. The money supply is thus no variable characterizing the trans
mission process. Perhaps the inherited confusion will hopefully disappear in 

43 The reader may consult on this point my article on " T h e Monetarist Revolution 
in Monetary Theory", Weltwirtschaftliches Archiv, Heft 1, 1970. 

44 William Brainard formulates this juxtaposition quite succinctly: " . . . to regard 
the structure of interest rates, asset yields and credit availabilities rather than the 
quantity of money as the linkage between monetary and financial institutions and 
policies, on the one hand, and the real economy on the other", in "Financial Inter
mediaries and a Theory of Monetary Control", Financial Markets and Economic Ac-

56 tivity, p. 96, New York, 1967. 



the future so that we may attend to the substantive problems really exist-

4. The Choice of Policy Arrangements and Policy Instruments 

It has been customary in our public debate to emphasize the role of the 
Keynesian analysis. It may appear therefore that our description of the Credit 
View is a redundant nicety covering an esoteric possibility of no real, impact. 
Actually, this view exerted a pronounced influence on recent developments of 
monetary policy. Congress passed in the fall of 1969, against the wishes of the 
Administration, abili empowering appropriate Federal agencies to impose con
trols on specific credit transactions, most particularly on bank loans to busi
ness. In the fall of 1966, a letter was addressed by the Board of Governors of 
the Federal Reserve System to all member banks linking availability of dis
count faculties with acceptance of severe constraints on the extension of busi
ness loans. The Board also refused to raise the ceiling rate on time deposits 
during the winter of 1968/69 with the argument that the "disinterme-
diation" induced by rising market rates relative to the ceiling rate retarded 
the banks' loan expansion. The use of Regulation Q was guided on several oc
casions by similar arguments and we heard repeated arguments that Regula
tion Q is the "cutting edge of monetary policy". The Board of Governors also 
imposed in 1969 reserve requirements on member banks* Euro-dollar liabili
ties to their foreign subsidiaries, including any other loans obtained in direct 
or indirect form from foreign subsidiaries. The change in the arrangement of 
reserve requirements was justified by the Federal Reserve's need to control 
the banks' portfolio of business loans. Recourse to the Euro-dollar market 
permitted US member banks to expand their loan portfolios. An anti-infla
tionary policy seemed to require suitable measures to control this flow of loans. 
Lastly, several high officials of the Federal Reserve System recently proposed 
systematic extension of this requirement procedure. Requirements should be 
assessed not on deposits but on assets of banks in accordance with the role of 
these assets in credit markets. 

44a The chapter on Monetary Policy covers a related confusion, viz. that the best in
dicator of monetary policy must be a central variable of the transmission process. It 
can be demonstrated that the dynamic version of the system presented in appendix IV 
which is outlined in appendix V actually implies that the rate of change of the money 
stock is the best indicator of monetary impulses. This result is crucially dependent on 
the Hotelling conditions imposed on the asset markets. The role of the money stock as 
an indicator is thus shown to be totally independent from its occurrence as a variable 
in the system. The reader may also consult Warren Smith's article referred to pre
viously. This article assigns substantive significance to the occurrence or non-occur
rence of an explicit money supply variable. This issue is a red herring. 57 



None of these measures applied, passed or proposed by our authorities can 
be rationally justified in terms of the standard Keynesian analysis or the rela
tive price theory. The Keynesian analysis offers no opportunities to examine 
these measures. According to the standard paradigm these measures are es
sentially useless. The relative price theory on the other hand offers an oppor
tunity to analyze these measures. They usually modify the relative cost and 
yields of specific financial assets. The Federal Reserve circular in the fall of 
1966 raised the yield of government securities relative to the net yield on 
business loans in banks' portfolios and thus induced banks to hold larger in
vestments. The act passed by Congress in 1969 exerts a similar effect when 
actually applied by the Board of Governors. The requirement on Euro-dollar 
liabilities raises the cost of acquiring funds and thus lowers the supply of loans 
under the prevailing circumstances. However relative price theory also con
cludes upon further examination that these measures exert dominantly an al
locative effect expressed by modification of relative asset yields and interest 
rates on the credit markets. The average level of interest rates on financial as
sets is little affected relative to the real yield on real capital. It follows that 
these measures are essentially ineffective with respect to aggregate demand 
and economic activity. 

Both Keynesian analysis and relative price theory thus imply that the mea
sures introduced or pursued have no useful funciton in stabilization policy. 
The Credit View on the other hand seems to yield a different conclusion. 
Some of the measures described lower the marginal propensity of aggregate 
demand with respect to the " availability" of credit, i. e. the flow rate of bank 
credit occurring as an argument of the aggregate demand function in appen
dix III. This follows from the positive dependence of this marginal propensity 
on the marginal loan-investment ratio. Even with an unchanged growth rate 
of total bank credit the aggregate demand for output will decline as a result of 
such measures. Other measures affect mostly the.response of the banks' ad
justment rate È of bank credit to the prevailing market conditions expressed 
by the index i1 of credit market rates. In particular, under Regulation Q the 
sign of the derivative dÊjdi1 turns negative whenever market rates rise suffi
ciently above the ceiling rate. This sign reversal in the behavior function of 
appendix III describing the banks' desired rate of adjusting the portfolio of 
earning assets offers thus an explication for the notion that the ceiling rate on 
time deposits form the " cutting edge of monetary policy". Moreover, the re
quirements on Euro-dollar liabilities also lower the derivative noted above. 
They also lower È quite directly as an inspection of the equations in appendix 
IV reveals. All the changes introduced by the measures listed thus appear to 
have worked in an anti-inflationary direction according to the credit concep-
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This conclusion is however based on an incomplete and essentially partial 
analysis of the Credit View. The conclusion mentioned appears inescapable if 
one singles out the aggregate demand function and the banks' adjustment 
function and disregards further feedback effects. An examination of policy dis
cussions suggests that the assessment of the results was essentially guided by 
such a partial analysis. The results are however radically changed by a more 
complete analysis which elaborates the full interaction of output market, 
credit market and "money market". The analysis of a fully developed Credit 
View presented in appendix IV implies a substantially different conclusion. 
The measures considered moderate only temporarily the prevailing inflation
ary pressures. Inflationary pressures can only result from a relative expansion 
of the monetary base or government expenditures, even in the context of the 
Credit View. Suppose now that the base or government expenditures grow at 
a specific (exaggerated) rate which produces the observed inflation. Now con
sider any measures which lower the marginal propensity of aggregate de
mand with respect to the flow rate of bank credit, raise the average reserve 
ratio, and depress the response of the banks' credit adjustment rate to mar
ket rates. These measures do affect aggregate demand and economic activity, 
but only in a once and for all fashion. Given the growth rate of the base or 
government expenditures the measures will dampen for a while the inflation
ary pressures. But they do not change the underlying situation and inflation 
will resume after the effects of the measures have been absorbed. Even the 
Credit View, when properly applied, yields little support for the credit policy 
approach to stem inflation. The initial appearance of support for the measures 
pursued both by Congress and the Federal Reserve authorities offered by the 
Credit View derives from a partial and incomplete analysis of the interaction 
between the crucial relations describing an economy's functioning. 

5. The Role of Keynes' Fundamental Problem: The Relative Adjustment 
Velocity of Prices and Outputs and the Wage Equation 

It is argued on occasion that Keynes' basically addressed himself to the pos
sibility of an underemployment equilibrium. In a sense this is a trivial issue. 
Such a state is of course possible. But this acknowledgment does not bear on 
our problem. Keynes questioned the inherited paradigm which implied that, 
apart from institutional constraints in form of minimum wages and labor mar
ket monopolies, the economic process continuously absorbs all external shocks 
in directions converging to a full employment equilibrium This convergence 
property yields probably a more relevant interpretation of Say's Law than Os
car Lange's or Keynes' own interpretation. Moreover, Keynes can be properly 
understood to have questioned and rejected this interpretation of Say's Law. 59 



He asserted thereby that under specifiable conditions the economic process 
does not converge to a full employment equilibrium position. 

The price-theoretical argument developed in chapter 2 of the General 
Theory probably motivated the rejection of Say's Law. Keynes recognized 
very clearly some fundamental difficulties with inherited price theory. The 
Marshallian framework approximated the flow of events with a sequence of 
four states, the temporary market equilibrium, the short-run, intermediate-
run, and the long-run equilibrium. The differentiation between temporary 
and short-run equilibrium is of particular importance for our purposes. The 
distinction is based'on the relative speed of price and output adjustments. In
herited price theory postulated a dominant adjustment speed of prices relative 
to changing market constellations in the shorter runs. Such a theory could not 
be reconciled with mass unemployment of labor. But the failure of this inher
ited price theory is not restricted to the labor market. Queuing problems, in
ventory behavior, variations in the stock of unfilled orders become difficult to 
explain. The postulate of a dominant adjustment speed for prices thus yielded 
implications which could not be reconciled with a wide array of observations. 
Keynes thus reversed the Marshallian ordering of relative adjustment speeds. 
This was formalized in Keynesian analysis by introducing the price-level or 
money wage level as an institutional datum. Keynes used the money wage as 
a fixed point of reference. Similarly, many contributions proceeding in the 
context of Keynesian analysis either assume prices to be constant or irrele
vant. 

Keynes' attention was unquestionably centered on a fundamental price-theo
retical problem, expressed by the comparatively low adjustment speed of prices 
in response to changing market conditions. But the problem posed by compara
tively "inflexible" prices and wages was only recognized, but remained unex
plained. The recognition was expressed by the usual assumption which intro
duced money wages as an institutional datum up to the full employment level. 
There occurred of course references to the effect of trade unions, customs, insti
tutions and " money illusion". But these references remained analytically extra
neous and arbitrary conventions which yielded no adequate hypothesis about the 
behavior of money wages and and prices. Keynesian analysis thus distinguished 
two states of affairs. One was a state with identical movements of real and nomi
nal magnitudes, whereas the other state exhibited in short-run statics only varia
tions of nominal values. All cases of less than full employment form the first state 
and full employment conditions characterize the second case. It is tempting and 
easy to criticize this simplistic analysis. Still, it formed a crucial milestone in the 
development of monetary analysis and price theory. It emerges as a first groping 
attempt to cope with the difficulties posed by the "Keynesian Revolution" 
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observable movements of money wages and associated price movements ob
structed however, the useful application of the analysis. Most particularly, the 
classification of all observable conditions into the two states characterized above 
in terms of nominal and real values remained a somewhat crude approximation. 

A major breakthrough in the analysis of monetary processes occurred with the 
appearance of the Phillips curve analysis. The Phillips curve postulates a depen-
ence of the relative rate of change of money wages on unemployment. Its analyt
ic role can be explained by means of the following system : 
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where the symbols are assigned their standard meaning: Y = income at cur 
rent prices, i = nominal rate of interest, y = real income ( = output), 
N= employment level, £/ = labor force, K= stock of real capital, W= money 
wages and p = price levrl. The magnitudes M, G, L and K are relatively ex-
ogeneous. 

We notice that nominal income and interest rate are determined by the 
first two equations in terms of money stock M and government expenditures G. 
With the solution of Y from this subsystem and the remaining equations 
one obtains a differential equation for money wages, namely 

1 / Y 
1 N\—, K 

L \W 

For some positive level of unemployment rate u, money wages will stabilize, 
i.e. TV~ = 0. This will occur at an income level in wage units (i. e. YjW) suffi
ciently small relative to K which yields the required unemployment rate. 61 



Money wages will increase and govern via equation 6 a corresponding in
crease in prices at unemployment levels below the wage stabilizing level. 

The price theoretical modification of the Keynesian framework by means of 
the wage adjustment equation expressed by the Phillips curve defined a new 
policy problem. There emerged the trade-off between unemployment and 
price stability. The analysis implies that the authorities can lower unemploy
ment to any desired level, provided they accept the associated inflation. In 
case the wage stabilizing unemployment rate w* is too high the monetary 
and fiscal authorities can increase employment at a rate sufficient to assure 
any desired level z/< w*. Suppose a given unemployment rate u is selected as 
policy target. This implies by the wage adjustment equation some rate of in
crease ffijW of money wages. But a constant u implies that with given L and 
K income in wage units (Y/W) must be constant. It follows that Y = Py 
must increase at a rate identical with the rate of increase of money wages. 

dY^dW 
~Y~~W' 

This movement of income can be achieved by suitable combinations of 
changes in the money stock and changes of fiscal variables. 

The nature of the trade-off depends of course on the properties of the wage 
adjustment process. Two properties were particularly examined by an exten
sive empirical research. One was the wage stabilizing unemployment level w* 
and the other was the derivative of the adjustment function h. The serious
ness of the trade-off problem seemed to increase with the level of w* and the 
numerical magnitude of the derivative. But the ensuing research and asso
ciated discussions gradually yielded some important reconsideration of the 
original wage adjustment equation. These reconsiderations merge with the 
price-theoretical reformulation initiated by Keynes' questioning of the inher
ited paradigm. 

The accumulating evidence bearing on the Phillips curve yielded more ques
tions than support. Observations suggested that the curve was unstable between 
countries and different periods. One attempted of course " to stabilize" the wage 
adjustment equation by including more variables or by more appropriate mea
surement procedures for the variables already included. Some portions of this 
work deserve a serious examination. But other portions, particularly the inclu
sion of new variables proceeded usually in a rather ad hoc fashion without a co
herent analytic idea. There were also attempts to replace the wage adjustment 
equation by wage setting or wage determination equations. But the most impor
tant contributions occurred on an analytic level. The Phillips curve appeared in a 

62 rather ad hoc manner as a description of observable gross associations. Some ana-



lytic foundation was subsequently provided by Lipsey and others. But the in
creasing reservation about the usefulness of the original formulation encouraged 
further inquiries into labor market adjustment processes. This analysis merged 
with the new trend in price theory which gradually evolved over the 1960's. The 
role of the "new micro-economics" was already discussed in previous chapters. 
The explicit recognition of information and readjustment costs exerted a funda
mental influence on monetary analysis. Inherited price theory could not explain 
the role and productivity of money. Neither could it explain variations in the rate 
of utilization of human or non-human capital, and particularly the systematic 
differences in these variations among different types of resources. The inherited 
theory was more successful in explanations of longer-run phenomena. Such con
texts usually involve vanishing marginal costs of information and readjustment. 
But the explicit recognition of these costs forms a necessary condition for the suc
cessful analysis of short-run or intermediate-run phenomena. In particular, vari
ations in the use of available resources are subsumable under a generalized 
wealth-optimizing hypothesis. Relatively inflexible wages and prices become ra
tionally explainable without recourse to extraneous ' * institutional data ' '. On the 
contrary, relevant institutional data become incorporated among the explicata. 

Several consequences of the price-theoretical reformulation deserve some at
tention. Consider the fate of the Phillips curve. The analytic reconsideration 
guided by the extended price theoretical approach yields an expression of the fol
lowing general kind. 

Jp Jfra dt JN co 
— = ßi h ß» + J8O \-h(u) 

where W* is the anticipated wage level, co is an index summarizing anticipated 
intermediate run market evolutions, and fN refers to the marginal product 
of labor. The adjustment in wage rates is now explained by an interaction of 
short-run, intermediate-run and longer-run forces. The short-run effect is 
caught by the last term which was the single term considered by the Phillips' 
curve analysis. The intermediate-run effect is conveyed by the second and the 
third term. The coefficient ß2 is constrained to the closed unit interval. If ß2 

= 1 then the markets operate in such a manner that increases in the margin
al productivity of labor are completely absorbed by rising money wages. In 
case however, ß2 = 0, increasing marginal productivity of labor is absorbed 
by falling money prices. The first term expresses the longer-run influences 
conditioned by anticipations of wage movements. All /?-coefficients are posi
tive, the derivative of the production function f assumes the usual sign and 65 



the derivative of h is negative. The first three terms of the new wage adjust 
ment equation can now be interpreted to explain the position of the old Phil
lips curve with a slope determined by h. The position depends on productivity 
experiences expressed by the growth rate of the marginal productivity, the 
cyclic phase of market evolutions reflected by the third term, and accumulated 
inflationary (or deflationary) anticipations formulated by the first term. A 
persistent inflation gradually raises the first term and thus pushes the Phillips 
curve upwards. The Phillips curve moves higher with the length, speed and 
persistence of an inflationary experience. This implies that the rate of wage 
adjustment associated with any particular level of unemployment rises with 
the length and magnitude of inflation. 

The contribution of the new approach in price theory is clearly visible in 
the role of the first three terms. The operation of information and readjust
ment costs explains the response of Wa and co to changing circumstances. 
They also explain partly the magnitude of the ß2 coefficient. Moreover, the 
lags generated by information and readjustment costs which retard the full 
adjustment of Wa and distribute the movement of the index co over time 
generate opportunities for monetary or fiscal expansion to lower unemploy
ment over a shorter run. Similarly, the same properties of the economic pro
cess convert a deceleration of monetary or fiscal impulses into an increase in 
unemployment associated with rising prices over a transition period. In both 
cases of acceleration and deceleration the operation of the two cost functions 
assures that the movements induced by the changes are constrained to follow 
the line of the inherited short-run Phillips curve with a position determined 
by the sum of the first three terms. But persistent movements along the short-
run Phillips curves sets other forces in motion which modify the sum of the 
first three terms. A motion upwards along the short-run curve gradually 
pushes the whole curve upwards and a motion downwards along the shotr-
run curve induces downward revisions of the whole curve. These induced 
revisions of the curve relating wage changes fP'jW with the unemployment 
rate u modified the notion of a trade-off. The effect of any given inflation on 
unemployment was bound to decay by the delayed response of the anticipa
tion terms Wa and co summarizing the markets information and readjust
ment processes. 

The feedback of movements along the short-run Phillips curve into modifi
cations of its position expressed by the sum of the first three terms, posed an 
important and still unsettled problem. The issue under consideration bears on 
the strength of the feedback expressed by the coefficients ßx and ßz. The dis
cussion has centered particularly on the long-run aspects of the feedback 
mechanisms summarized by ßx. The issue can also be described as pertaining 
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tation of this long-run form is obtained by equating Wa and, W (and lfra = Jfr 
and omitting co. We obtain thus 

TV, . dtjN 

" JN 

Some economists claim that ß1 < 1, while others assert that ßx = 1. Both 
positions imply that the long-run curve is much steeper than the short-run 
curve. But the first position implies the occurrence of a trade-off even for the 
long-run. The conditions of this remaining long-run trade-off are however 
much worse than the short-run curve might suggest. The second position de
nies the existence of a long-run trade-off. With ßx = 1, there exists a long-
run equilibrium rate of unemployment which depends on the relative 
change of labor's marginal product, the factors shaping the coefficient ß2 , and 
the function h. It is generally acknowledged that ß2 and h are essentially 
independent of monetary and fiscal impulses and depend on "real factors" 
bearing on the operation of markets. 

The discussion of the most recent past revealed a growing resistance to the 
theory of a "na tu ra l " or "long-run equilibrium ra t e " of unemployment in
dependent of monetary-fiscal forces. Activist policy conceptions reenforced by 
the Keynesian view of the transmission mechanism and impulse force find it 
difficult to accept a hypothesis asserting that monetary-fiscal policy cannot be 
usefully exploited to achieve an arbitrary long-run target rate of unemploy
ment. Two strands of ideas combine in the critique made by the Neo-Keyne
sian position addressed to the theory of a natural equilibrium rate of unem
ployment. One strand emphasizes the relatively moderate contribution of 
monetary policy for purposes of shorter-run economic stabilization. The other 
strand insists on the usefulness óf monetary policy for longer-run stabilization 
policy. In contrast, the monetarist position to be examined in a later chapter, 
asserts the dominant role of monetary impulses in shorter-run stabilization 
problems. It recognizes the occurrence of substantial output and employment 
effects induced by monetary accelerations or decelerations. But it denies any 
"real significance" of monetary policy with respect to the unemployment rate 
in the long-run. The Neo-Keynesian position thus asserts the existence of a 
trade-off in the long-run between the rate of unemployment and the rate of 
inflation (i. e. inflation velocity), the other position denies this trade-off and 
asserts that instead there exists only a long-run trade-off between the rate of 
unemployment and the acceleration of inflation. 65 



The issue between the two positions can be represented by the coefficient ßx. 
Some preliminary statistical investigations yielded an estimate substantially 
below unity. It appeared thus that a trade-off between inflation velocity 
and the rate of unemployment persisted into the long-run equilibrium. This 
may indeed be the case. But substantially more detailed investigations will be 
required. Such investigations will have to draw substantially on the analytic 
foundations prepared by the "new micro-economics". This analysis bears on 
a crucial aspect of the preliminary statistical results. These results were ob
tained by assuming that the adjustment coefficient ßx is constant. This as
sumption should be carefully reconsidered. The operation of information and 
adjustment costs would seem to imply that ßx varies in response to the actual 
acceleration and velocity of inflation experienced. Actual wage movements 
are not immediately adjusted to the revisions in anticipated wage movements. 
Actual wage movements emerge from the stochastic process governing the 
crucial flows through the labor market. Costs of information and readjust
ments affect the structural properties governing the delays of wage move
ments behind revised anticipation and aspiration levels. Such a lag would ap
pear in form of a ßx coefficient less than unity. According to this explanation 
estimates of ßx should therefore be expected to be substantially below unity in 
comparatively mild or gradually emerging inflation. This should however 
change with lengthy experiences of moderate inflation velocities or experi
ences of pronounced inflation accelerations. The delays built into the la
bor market processes shorten under such circumstances and ß1 converges to
wards unity. A comparison of radically different inflation experiences could 
thus provide some useful information concerning the relative status of the 
conflicting assertions about the form of the long-run Phillips curve45. 

The price-theoretical reformulation which evolved over the past decade 
thus provides the instrumentation for attending successfully to some unfin
ished business. The interaction between nominal and real values over the 
shorts and intermediate-run becomes accessible to analysis. We obtain in par
ticular a rational explanation for the concentration of short-run effects of 
monetary impulses on output and employment, and the concentration of long-
run effects of monetary impulses on prices and wages. The occurrence of 
economic fluctuations in real variables (output and employment) in contexts 
of permanent price inflation are also explainable. They will occur whenever 
substantial monetary accelerations or decelerations occur in the context of a 
large anticipated inflation velocity with small responsiveness to changes in the 
actual inflation velocity. This analysis also provides a means to compare the 
social cost of inflation and the social cost of terminating inflation. Lastly, we 

46 The reader may find some useful material in Warren Smith, op. cit., and the 
66 new book edited by Edmund Phelps, op. cit. 



should note that the price-theoretical foundations recently applied in reconsi
derations of the wage adjustment and labor market process are identical with 
the framework used in the relative price theory approach to the transmission 
mechanism or the explanation of money. The relative price theory thus offers 
a unified framework for the analysis of monetary processes. The standard para
digm of Keynesian analysis, whether or not augmented by credit concep
tions, is incapable of providing such a framework. It contains irreconcilable 
price-theoretical flaws which cannot be repaired within the inherited para
digm. 

V. Impulse Forces and Dynamics of Economic Fluctuations 

1. Some General Remarks 

The description of the transmission mechanism does not suffice to explain 
broad observed movements of an economy. Additional specifications must be 
imposed which describe the impulse or the driving forces applied to the eco
nomic mechanisms. Recent experiences culminating in the crunch of 1966 or 
the accelerated inflation of 1967 to 1969 and the retardation of 1970, stimu
lated the controversy concerning the nature of impulses operating on the eco
nomic mechanisms. 

The economic mechanism can be viewed as a completely endogenous pro
cess or a process subject to the influence of factors not systematically explained 
as an integral part of the mechanism under consideration. In either case sci
entific inquiries pursue the same goal, viz. to formulate the motor force of the 
system in terms which promise both cognitive and pragmatic success. This as
pect is frequently misunderstood in our discussion and deserves some clarifica
tion. It is frequently advanced as a "learned insight" that "everything de
pends on everything else". It is also fashionable to admit "realistically" that 
a given phenomenon under study depends on many factors. Such acknowl
edgments are either empty formulae or advance a methodological convention 
which would effectively obstruct cognition and the progress of our pragmatic 
control over the environment. 

The research into lung cancer offers an examplary illustration about the 
nature of scientific inquiry. Suppose we are told that lung cancer is deter
mined or influenced by many factors. Each factor is properly listed and de
scribed in the context of an impressive classification by a separate chapter. 
The result adds little to our comprehension of the world and contributes neg
ligible information about the properties and behavior of the phenomenon 
studied. Moreover, we remain essentially helpless and fail to acquire any le- .67 



ver age over the phenomenon. Similarly, an ascription of inflation to thou
sands of factors yields neither cognitively relevant information nor pragmatic 
control. In such a world inflation would be truly uncontrollable. 

The history of our cognitive adventure disregarded the injunction that 
"everything depends of everything else" and rejected the eclectic view that 
"everything is more or less uniformly influenced by a vast array of factors". 
These injunctions are essentially empty formulae and our cognitive endeavors 
pursued another strategy in order to construct hypotheses with empirical con
tent. This strategy also provides in the history of our knowledge the only pro
cedure which yields an adequate promise of pragmatic control. The strategy 
consists in the deliberate selection of a small subset of factors from the large 
array admittedly shaping the phenomenon. The incidence rate of lung cancer 
is probably affected by a large range of conditions. This is not denied by the 
tobacco hypothesis of lung cancer. The hypothesis singles out however, a 
small subset from the array of conditions and assigns it particular importance. 
It asserts that the use of tobacco raises the average incidence rate of lung can
cer substantially. Many economists, in a corresponding situation, object to 
such a hypothesis as "extremist" and prefer tobe "eclectic". Such eclecticism 
usually involves the sacrifice of meaningful theory construction and the re
treat to an empty formula. "Eclecticism" has no virtue by itself, and 
"extremism" in the sense described is no relevant objection. What counts 
alone is whether a hypothesis submitted to competitive evaluation effectively 
survives this critical examination. The outcome of such examinations depends 
crucially on the relation between hypotheses and relevant observation and not 
on impressionistic reactions of "extremism". According to the canons of sci
entific inquiry which guide our search for a small subset of conditions, several 
distinct conjectures about the impulse forces moving our economy have been 
advanced. It should be noted that all conjectures acknowledge the long-run 
influence of technology and population on economic growth. Our issue is dif
ferent. It refers to the conditions which explain the accelerations and deceler
ations of economic activity and the movement of the price-level within the 
context of the longer-run technological and population effects. 

2. A General Frame for the Classification of Alternative Classes of 
Hypotheses 

The nature of alternative conjectures concerning the impulse or motor 
forces of the economy is usually best reflected in discussions of policy prob
lems. These discussions do not describe detailed conditions and specific struc
tural properties. Such description is usually not necessary for the major pur-
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on the economic process and do not require for their analytic justification de
tailed structural specification. These alternative constraints on the economic 
mechanisms essentially define the different positions to be examined. The ma
jor alternatives will be discussed relative to a quite general framework which 
subsumes all ideas under examination. 

The economic process is described as a system of differential equations. 

fx = h1 {y, m,f r, u) 

X2 = h2(y,m,fr,u) 

expressed by the vector functions h1 and h2. The state vector y is partitioned 
into two components, y1 summarizes all variables outside the monetary sys
tem, whereas y2 pertains to the monetary system. The vector function h2 thus 
describes the adjustment of the monetary system stimulated by the prevailing 
state and the existing monetary policy, fiscal policy and exogeneous real fac
tors expressed by vectors m,f and r. The vector u denotes an array of random 
elements. The vector function h1 describes the adjustment of the non-mone
tary sector to the stimuli emitted by the inherited position. 

The first equation is differentiated with respect to time and we obtain : 

d2 

— r 1 = H1y + H2m + IP/+H^r + H5û 
dt2 

where the Hl denote suitably selected submatrices from the Jacobian of the 
h 1-function. These matrices contain together all the derivatives of the A1-
vector with respect to all the arguments of the vector function. It should be 
emphasized that the derivatives are in general not constants. Our discussion is 
not restricted to linear systems. Some of the hypotheses to be examined are 
centered on non-hnearity properties expressed by the matrix H1 which 
should be understood as a function of the arguments occurring in the h1-
function. 

The conjectures to be discussed bear essentially on the behavior of eco
nomic activity and do not pertain directly to the behavior of the full state 
vector y. In order to characterize the alternative conjectures properly the vec
tor equation in the non-monetary variables y1 is converted into a single equa
tion centered on the pace of economic activity. The conversion is achieved 
with the aid of several steps. First we partition the term Hxf into three com
ponents, viz. H1 y = H11 ylx-\- H12 f12 + H1S y2 wherey 1 1 is a subvectorof 
y1 containing only coordinates which are components of national output and 
y12 is a subvector constituted by the remaining coordinates of y1. Secondly, a 
row vector w is introduced consisting of suitably chosen weights for the com- 69 



ponents of output in the state vector y and zeros for the other components, 
such that wy1 is the desired measure of economic activity / . W e write conse
quently 

d2 

—2-r
a = wH11?*1 + wH^f12 + wH1* y2 + wH2 m + wH*f + wH* r + wH5û 

a further transformation replaces the vector y11 on the right side of the equa
tion. The term wH11 y11 is replaced by g° ya where g° is a scalar defined by 
(wH11 f11) {wf11)'1. Moreover, the row vectors wH1 (i = 5 ... 6) are denoted 
hy gl (i = 5 ... 6), wH12 by g1 and wH13 by g2. We obtain thus 

Our concern is directed to propositions bearing on dominant variability pat
terns of economic activity. The acceleration (i. e. the second time derivative) 
is thus measured relative to the acceleration required by a constant growth 
rate. This constant growth is expressed by gya. We subtract for this purpose 
the term gya from both sides. We obtain thus 

^ r - g f a = [(g°-g)r+g1?™+g*à)+g2?2+g3 ™+«*/+ g5 r. 

Squaring and integrating both sides yields a measure of total variability to
gether with a decomposition. The total variability is thus introduced as a sum 
of five direct terms measuring variabilities of component expressions and of 
ten terms expressing the covariations. The first term describes the variability 
generated by the internal dynamic structure of the economic process including 
the random structure but excluding the motions generated and the impulses 
emitted by the monetary subsector. The second component inside the first 
term is of course governed by the portion of the /zx-function corresponding to 
non-monetary variables which are not components of economic activity. The 
second term measures the contribution to economic activity emanating from 
the dynamics of the monetary sector proceeding in the context of a fixed insti
tutional framework independent of the behavior of monetary authorities. 
The third term measures the contribution to total variability resulting from 
the behavior of monetary authorities, and the fourth term summarizes the 
contribution made by the behavior of the fiscal authorities. And lastly, the 
fifth term describes the operation of real factors not subsumed under the in
teracting process summarized by the first term. We will now distinguish four 
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3, Dominance of the Internal Dynamics of the Real Sector 

This description refers to the class of hypotheses which emphasizes the in
ternal dynamics of the real sector excluding interaction with the monetary 
sector. The Marxian ideas belong to this class and so do some aspects of the 
conception advanced by Arthur F. Burns when characterizing the governing 
framework used by the National Bureau of Economic Research46. The hy
potheses in this group share a common property. They assign a dominant por
tion of the total variability measured by the integral on the left to the first 
term on the right. The internal dynamics of the real sector produces in this 
view the major portion of economic fluctuations and also explains the persis-
ence of such fluctuations. The class described admits both linear and non-li
near hypotheses, and even linear hypotheses damped relative to the non-ran
dom structure of the process. In the latter case the random shocks form the 
crucial impulse factor perpetuating the fluctuations of economic activity in 
the context of a stable dynamic mechanism. But other views emphasize the 
occurrence of non-linear patterns which generate unstable movements over 
specific ranges. 

The Klein-Goldberg econometric model examined by the Adel mans is a 
representative example of an essentially stable linear structure with random 
shocks perpetuating economic fluctuations47. Economic fluctuations are ex
plained essentially in terms of the internal dynamics of the real sector with 
negligible reenforcing contributions from the other terms in our partition. 
Monetary mechanisms and monetary policy are assigned in this view at most 
a very marginal relevance in terms both of actual contributions to observed 
variability or as a means to dampen the variability. Fiscal policy is accorded 
more leverage and it offers the only effective instrument for economic stabili
zation. 

The common notion which recognizes in the internal dynamics of the real sec
tor the motor force maintaining or aggravating economic fluctuations is com
bined with a variety of supplementary conjectures. These supplementary conjec
tures yield useful subdivisions into more specialized hypotheses. One particular 
conception emphasizes properties of the financial structure. It is argued that the 
likelihood of a rupture in the mesh of indebtedness rises with the length of an ex
pansion phase. The occurrence of such a rupture reenforces any deceleration of 
the economy and unleashes supplementary deflationary forces. Moreover, con
traction phases " flood the economy with liqudity " which eventually dampens 
and absorbs the deflationary impulse. This conception thus asserts the existence 

48 Arthur F.Burns, The Business Cycle in a Changing World, New York 1969. 
47 Irma and FrankL. Adelman, " T h e Dynamic Model, of the Klein-Goldberger 
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of structural properties in the non-monetary sector which convert expansions 
into contractions and contractions into expansions in an essentially non-linear 
fashion. The particular subgroup emphasizing the role of the financial structure 
discounts the usefulness of any activist use of monetary policy. A restrictive policy 
applied to brake an expansion raises the likelihood of a financial rupture which 
reenforces the downswing, and an expansionary policy initiated during the 
downswing is impotent in the short-run (because of the accruing liquidity flood) 
and inappropriate in the longer-run. It deepens ' l the flood of liquidity ' ' and thus 
propels a faster and larger expansion, which only raises the likelihood of a larger 
financial rupture in the future, etc. This subgroup of hypotheses thus suggests 
that optimal monetary and fiscal policy should minimize the variability of the 
third and fourth terms of the total variability partition. The dynamic structure 
of financial instability implies moreover a positive correlation between magni
tude of downswings and magnitude or length of the preceding expansions48. 

Some of the notions frequently advanced in rationalizations of Central Bank 
policy also belong to this group. The monetary authorities are viewed in such ra
tionalizations to confront a tidal motion of the economy generated by the inter
nal dynamic structure of the real process. The first term in the partition of total 
variability is clearly assigned a dominant role. The monetary authorities usually 
describe their function as an adjustment of the time path of them-vector in such 
a manner that the covariance of the first term with the sum of the second and 
third term is negative. The variance of the sum of the first three terms be
comes consequently smaller than the variance of the first term only. 

4. The Extended Version of the Dominance of the Internal Dynamics of the 
Real Sector 

This strand of ideas argues that the variability of economic activity is domi
nated by the variance of the sum of terms 1 and 5. Economic fluctuations are 
thus viewed to result from the dynamic structure of the real sector interact
ing with an impulse force r operating independently from the internal dy
namic structure. Keynes offers in his "Notes on the Trade Cycle"49 an excel
lent example of this position: " ...the essential character of the Trade Cycle ... 
is mainly due to the way in which the marginal efficiency of capital 
fluctuates. " The author describes economic fluctuations in the mold of cumu
lative movements which decay under the impact of the underlying variations 
in the marginal efficiency of capital. Another characteristic of the Trade Cycle 

48 This implication has been discontìnue d by Milton Friedman. The reader should 
consult the Fourty Fourth Annual Report of the National Bureau of Economic Re
search. 

72 49 The General Theory London, 1936, p. 313. 



is also noted. Keynes refers to the phenomenon of the crises around the upper 
turning point, i.e. " t h e fact that the substitution of a downward for an up
ward tendency often takes place suddenly and violently... ". He argues more
over that " t he predominant explanation of the crises is ... sudden collapse in 
the marginal efficiency of capital". The long-run expectations of capital yield 
or the investors' state of anticipation thus form the crucial element in the 
r-vector according to Keynes' analysis of the trade cycle. His discussion asserts 
rather explicity the relative independence of this entity with respect to the 
economic process or policy: " . . . i t is not so easy to revive the marginal effi
ciency of capital, determined, as it is, by the uncontrollable and disobedient 
psychology of the business world. It is the return of confidence ... which is so 
insusceptible to control... This is the aspect of the slump which bankers and 
businessmen have been right in emphasizing, and which the economists who 
have put their faith in a * purely monetary' remedy have underestimated. " 

The length of the downswing is not a fortuitous event in Keynes' concep
tion. " T h e duration of the slump should have a definite relationship to the 
length of life of durable assets and to the normal rate of growth in a given 
epoch. " Keynes also concludes that adjustments in monetary policy expressed 
by a negative covariance between the m and r term is an inadequate strategy 
of economic stabilization. " T h e market estimation of the marginal efficiency 
of capital may suffer such enormously wide fluctuations that it cannot be suf
ficiently offset by corresponding fluctuations in the rate of interest. " 

We find in summary Keynes' argument to contain emphatic references to 
the following notions: (a) the internal dynamic structure of the real sector 
which generates the cumulative movements, (b) the crisis phenomenon gen
erated by a rupture of the financial mesh which reenforces the reversal into a 
deflationary process, (c) the structural properties of the system associated with 
patterns of selected endogeneous variables (durability of real capital) and also 
properties of the r-vecto^ (expressed by normal growth associated with popu
lation trends) which influence the length of the downswing, (d) the crucial 
role of the r-vector expressed by violent, sudden and "uncontrollable" fluc
tuations of the marginal efficiency of capital, and (e) the uselessness of mone
tary actions. 

J. The Wicksell-Schumpeter Thesis 

Both Wicksell and Schumpeter emphasized the interaction between the dy
namics of the real sector and the monetary sector under the impact of a 
changing stream of innovations or variations in the natural rate of interest. 
The cumulative movements discussed in their analysis require that the dy
namic structure of the real sector generates a substantial variability. This var- 73 



iability is reenforced by the operation of the monetary system and further 
amplified by the effect of the r-vector. The Wicksell-Schumpeter thesis thus 
differs from Keynes' position. Both assign a central role to the first term and 
the last term in the partition of total variability of economic activity. But they 
differ in the role of the monetary system. Keynes discounts the significance of 
the second term, whereas Wicksell-Schumpeter assign a substantial role to the 
operation of the monetary system. Their discussion suggests that suitable in
stitutional rearrangements would induce a behavior of the monetary system 
adjusting the market rate rapidly to the natural rate. This implies a pattern 
of constraints which yields either a vanishing contribution to total variability 
from the second term or a negative covariance between second and last term 
which effectively lowers the total variability. Keynes' argument quoted pre
viously denies that monetary rearrangements contribute effectively to economic 
stabilization. 

6. The Fiscalist Thesis 

The first three classes of conjectures set the stage for the alternatives most 
heatedly disputed in the United States over recent years. These alternatives 
may be usefully labelled as the fiscalist, monetarist and non-monetarist hy
potheses. 

The fiscalist view accepts a central element of the first three positions 5 viz. 
the emphasis on the variability generated and perpetuated by the internal dy
namics of the real sector. The private sector is interpreted as a rather unstable 
process, unstable in the sense that large fluctuations in economic activity are 
an essential result of its internal mechanism. The basic task of the 
government's economic policy is to stabilize the pace of economic activity 
against the instabilities generated by the endogeneous dynamics of the private 
sector. This conception of the "unstable private sector" expressed by the 
dominant contribution of the first term to the total variance is supplemented 
by another notion. This notion asserts that the monetary mechanisms are re
latively weak or should contribute relatively little in order to prevent unde-
sired side effects. This implies that the variance contribution of the second 
and third term remains small and insignificant. It follows that fiscal policy 
emerges as a more effective instrument of economic stabilization. 

These ideas can also be expressed in the following manner. Let M and F 
denote the classes of admissible strategies in monetary policy and fiscal policy 
expressed by vector functions, m{t) andf(t), i.e. m{t) € M andy(r) € F. More
over, the variability contribution of term 1 is denoted by V{\) and similarly 
we write V[\(f) + 4(f)] to describe the variability contribution of the sum of 
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policy strategy is explicitly stated. It also should be noted that the term V{\) 
depends in general on the particular policy strategies pursued. The variability 
contribution V\_\ (f) + 4(jf)] becomes thus a function of f(t) €F. We also 
write V\\ (m) -\- 2(m) + 3 (TO)] to indicate the variability contribution of the 
sum of terms 1, 2 and 5 with terms 1, 2 and 5 depending on the monetary 
policy m(t) € M pursued. The fiscalist hypothesis becomes thus expressible in 
terms of the following constraints on the economic mechanism. 

max V[\{f) + 4 ( / ) ] > max V\\ (TO) + 2(m) + 3(TO)] ^ min V[\ (TO) + 2(TO) + 5(TO)] 

fiF mtM mzM 

> min r[l(f) +4(f)] 

These propositions assert that an optimal choice of fiscal policy effectively low
ers the total variability of economic activity by a substantial margin. More
over, the optima] fiscal policy lowers variability substantially more than opti
mal monetary policy. This position also implies that a deflation is more effec
tively retarded or reversed by means of an expansionary fiscal policy than 
with the application of an expansionary monetary policy. Similarly, an infla
tion will only be terminated by a proper adjustment in fiscal policy and not 
through monetary policy. A choice between different fiscal policies thus in
volves more serious consequence than a choice between different monetary 
policies. The strongest fiscalist position encountered on occasion can be for
malized as follows: 

V[\ (m,f) + 2(m) + 5(m) + 4(f) + 5] V[\ (f) + Hf) + 5] 
V V 

for all m(t)sM and f(t)zF, where V denotes the total variability. This 
proposition implies the previous constraint. But the reverse implication does 
not hold. 

One or the other version of the fiscalist position is revealed in many differ
ent ways. The thesis occurs in many textbooks of macro-economics and partic
ularly in the sections covering stabilization policies, and it occurs in Okun's 
paper devoted to an examination of the tax cut of 196450. It emerges more
over frequently in policy discussions. Metaphors are in this context mostly used 
to convey images of an impotent monetary policy or of a monetary policy 

60 Arthur M.Okun, "Measuring the Impact of the 1964 Tax Reduction", in 
Perspectives on Economic Growth, ed. by Walter Heller, New York 1967. 75 



with a residual function51. The use of such metaphors implicity reveals the 
comparative assessments of terms 1 plus 4 and term 1 plus 5 in the relative 
movement of economic activity. Lastly, some quotes from Walter Heller 
clearly outline a fiscalist position: "Deliberate tax cuts and both deliberate 
and non-deliberate expenditure increases played the key role in the thinking 
of economic policy makers in official forecasts of the changes in the level of 
economic activity, and in the actual GNP developments that materialized52." 
Consider also: " I don't see how the economy could have climbed to full em
ployment (in 1964 and subsequently) under the incubus of a $12 to $15 bil
lion full employment surplus53. " Heller postulates thus most explicitly that 
no monetary policy could have restored full employment at the indicated full 
employment budget surplus. Only a tax cut was capable of accomplishing this 
end. 

7. The Monetarist Conjecture 

Two conditions characterize the monetarist thesis. It attributes in contrast 
to the fiscalist versions, a fundamental stability to the internal dynamics of 
the real sector. Moreover, the operation of monetary mechanisms provides the 
dominant impulse generating observable economic fluctuations. This proposi
tion applies to monetary systems with and without Central Banks. In the 
absence of a Central Bank the third term disappears and the impulses of the 
second term are maintained and perpetuated by the evolution of the balance 
of payments which directly modifies the monetary base. In the presence of a 
Central Bank, variations in m combine with the balance of payments, to per
petuate the motions summarized by the second term. 

Two major subtheses should be distinguished in the monetarist position. 
One asserts that as a matter of historical fact the monetary processes dominate 
the observable variability of economic activity. This can be expressed by the 
following condition 

F[1 (TO) + 2(TO) + 5(TO)] F [ l ( f ) + 4 ( / ) ] 

V V 

51 There is a long history of literature which pondered the drinking habits of ob
streperous horses, discussed the pushing quality of strings and generally lamented on 
the pitfalls and difficulties of getting cups to the lips. These metaphors were not ap
plied to fiscal policy and only to monetary policy. 

52 Walter Heller and Milton Friedman, Monetary versus Fiscal Policy, New York 
1968. 
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This position may be modified on occasion into the proposition 

^[1(TO) + 2(TO) + 5(TO) + 5] ^[100 + 4(0 + 5] 

V V 

It is not asserted that these conditions hold for all m(t) € M and/*(r) € F, but 
only for a particular subset of M and F which occur with dominant frequen
cies. This version of the monetarist thesis does not imply that fiscal policy is 
impotent. The condition characterizing this weak formulation of the monetarist 
thesis is compatible with a non-vanishing vector g4 converting variations of 
the^-vector into accelerations (or decelerations) of economic activity. This 
position thus asserts consequently that fiscal forces are either weak or less var
iable than monetary impulses. 

The stronger monetarist thesis imposes narrower constraints on the eco
nomic process. It does assert that fiscal forces are comparatively weak. Fiscal 
operations essentially affect the allocation of resources between government 
and private sector and the distribution of the cost imposed by the government 
on the taxpayer with little effect on the aggregate demand for output and the 
pace of economic activity. The strong monetarist conjecture thus assigns rela
tively insignificant values to the #4-vector. It can be expressed by means of a 
suitable modification of the conditions characterizing the weak hypothesis. 
V{\ + 2 + 3) or V(\ + 2 + 5 + 5) dominates the total variance and the 
addition of the fourth term changes only very little. We obtain thus the fol
lowing condition 

V\\ (m) + 2(m) + 3(i») + 5] V\_\ (m,f) + 2(m) + 5(m) + 4(f) + 5] 

V V 

for all possible m{t) € M and f(t) € F. 

8. The Non-Monetarist Thesis 

A third position has emerged in recent years. It can be traced in policy dis
cussions of James Tobin, Paul Samuelson and others. It can be interpreted as 
an eclectic reaction to the fiscalist and the monetarist thesis or as a transition 
from the earlier postwar Keynesianism. Both fiscal and monetary forces are 
acknowledged to exerta significant effect. The conditions characterizing the fis
calist and monetarist theses are thus both denied. A crucial feature of the fis
calist position seems however, to be accepted by the eclectic position. The in
ternal dynamics of the real sector supplemented by random shocks is sufficient 
to perpetuate aggregative movements of the economy on a substantial scale. 77 



The private sector is thus considered to be essentially unstable. An advocate of 
this position may admit that some terms may on occasion dominate the total 
variability for specific episodes. The eclectic position is however rarely in
clined to attribute to V[\(m) + 2(TO) + 5(TO)] a dominating position. Beyond 
the heavy emphasis on the first term all terms seem more or less equally im
portant in principle. Actual references to events associated with terms 2 and 5 
occur less frequently however than references to events associated with terms 
4 and 5. Whereas the older Klein-type econometric models were molded ac
cording to a Keynesian-fiscalist view, the FRS-MIT model moved by inten
tion to an essentially eclectic position. And some of its implications touch on a 
moderate monetarist position. 

VI. An Elaboration of t h e Monetar is t Hypothesis 

The previous section formulated some general constraints on the dynamic 
structure of the economic process which differentiates the monetarist hy
potheses from alternative conceptions, most particularly from the fiscalist the
sis. These constraints translate some of the monetarists' ideas advanced in re
cent discussions into a more explicit analytic language. They are also suffi
cient to justify a variety of empirical tests which have been executed in recent 
years for an assessment of alternative monetarist and fiscalist propositions. 

Our intellectual curiosity would barely be satisfied however, with a descrip
tion of broad classes of hypotheses in terms of a variance composition. Concern 
with practical issues of fiscal or monetary policy require some more detailed 
examinations of monetary mechanisms. Moreover, recent discussions bearing 
on the role of monetary policy and the nature of monetary mechanisms sug
gest the usefulness of an analytic clarification of the monetarist hypotheses. 
This requires in particular a description of the economic process beyond the 
constraints imposed by the variance partition. It is of course not possible to de
velop the required analysis fully in this section of our survey. A more detailed 
analysis will be published at another occasion. Still, the present section should 
convey an outline of the crucial properties of the monetary mechanism char
acteristically representing the monetarist position. 

Friedman's initial description of the non-Keynesian approach seriously 
hampered a useful clarification. The quintessence of the "quantity theory" 
was described in terms of the demand function for money54. This description 
is hardly sufficient. It is consistent with all the classes of hypotheses character-

64 The reader should consult Milton Friedman's <{The Quantity Theory of Money: 
A Restatement", in The Optimum Quantity of Money and Other Essays, Chicago 
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ized in the previous sections. In particular, it cannot differentiate the mone
tarist and fiscalist position. Friedman's general formulation of the demand for 
money is also quite consistent with all the positions concerning economic fluc
tuations recognized in our survey. Friedman's original emphasis on the general 
properties of money demand thus fails to provide a useful criterion or any 
relevant information about the monetarist explanation of economic fluctua
tions. 

The initial characterization was rapidly followed by a major contribution to 
empirical money demand theory. The permanent income hypothesis of money 
demand can be exploited to explain variations of income in terms of money 
supply behavior. This explanation requires however suitable specifications 
about the money supply and cannot be extracted from considerations of money 
demand only. Suitable differentiation of an expression equating money 
supply and money demand yields a statement which explains the relative 
change in income as a linear function of the relative change in the money 
stock and the time derivativ« of this relative change. Tobin has effectively 
demonstrated that the timing patterns of this differential equation implied by 
the permanent income hypothesis of money demand are not consitent with 
the lead-lag relationships between money supply and economic activity devel
oped in Friedman's empirical work. These lead-lag relationships are particu
larly centered on the time sequence of accelerations and decelerations of money 
supply and activity. Tobin's careful examination establishes conclusively 
that the permanent income hypothesis of money demand cannot generate a 
centra] monetarist proposition bearing on the systematic lead of monetary ac
celerations or decelerations55. 

Both Friedman's general and particular demand criterion for the descrip
tion of a monetarist position are thus unacceptable. But the argument contin
ues in Friedman's recent work. We read there: " T h e quantity theory is ... 
(o)n an analytical level ... an analysis of the factors determining the quantity 
of money the community wishes to hold 5 on an empirical level, it is the gen
eralization that changes in the desired real balances (in the demand for money) 
tend to proceed slowly and gradually or to be the result of events set in 
train by prior changes in supply, whereas, in contrast, substantia] changes in 
the supply of nominal balances can and frequently do occur independently of 
any changes in demand. The conclusion is that substantial changes of nominal 
income are almost invariably the result of changes in the nominal supply of 
money56." The first sentence of the passage quoted repeats the old formula-

65 James Tobin, ' 'Money and Income, Post Hoc Ergo Propter Hoc", Quarterly 
Journal of Economics, May 1970. 

56 Milton Friedman, "A Theoretical Framework for Monetary Analysis", Journal 
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tion. A distinction between analytical and empirical level is added however 
which is quite unclear and confusing. In both cases, concerning either the na
ture of the demand for money or the form of interaction between demand 
and supply, empirical issues are raised In the absence of such considerations 
our problem reduces to a purely syntactical exercise. This was indeed almost 
the case in Friedman's original development. But our problem vanishes in the 
context of purely syntactical considerations. It only emerges with semantic 
languages addressable to our observable environment. If the first sentence of 
the passage quoted above is disregarded, one will note that the substantive 
proposition can be subsumed under the strong monetarist thesis formulated in 
a previous section. Friedman chose however to formulate the crucial condition 
pertaining to the dominant variability patterns of " prices or nominal 
income" in terms of the interaction between demand and supply of money. It 
is important to recognize that Friedman's specific description is actually 
stronger than the strong monetarist thesis described before. The latter im
posed no constraints on the money supply process and is compatible with two 
distinct states of the economic process to be represented by the following 
statements 

f = h1 (y, TO) y = h1 (y, TO) 
l a . l b . 

m = h2 (y, TO) TO = h3 (z, TO) 

z is independent of y. 

System 1 describes a closed simultaneous interaction between monetary and 
non-monetary processes. The monetary processes are thus endogenous ele
ments of the economic evolution. System 2 on the other hand asserts the ex
istence of a causal ordering (in the sense of Herbert Simon) between mone
tary and non-monetary sector processes. But the existence of such a causal 
ordering is not a defining characteristic of the monetarist positions character
ized in previous sections. Friedman's description on the other hand introduces 
such a causal ordering as a defining characteristic. Variations in money de
mand are presented as a sum of two components : 

cx and c2 are given coefficients. The term drjr reflects gradual changes of un-
dy 

deriving conditions whereas — is conditioned by the ongoing economic pro-

r 
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native explanations of economic fluctuations, y is the state vector and r a vec
tor of exogenous real conditions. Variations in the money stock are said to be 
"frequently" independent of money demand, i.e. independent of the factors 
modifying money demand. This means that dMjM is frequently independent 
of drjr or dyjy, and dependent mostly on a third set of forces. 

The endogeneity-exogeneity aspects of money supply processes has attracted 
much attention in recent years. These aspects actually do involve some im
portant issues which will be considered in the next section. But they are com
pletely irrelevant for our purposes. We require a useful delimitation of the 
monetarist position from alternative ideas. This delimitation can be accom
plished without imposing constraints on the causal ordering of monetary and 
non-monetary sectors. Friedman's causal ordering constraint narrows the class 
of hypotheses quite radically and yields thus the strongest monetarist thesis. 
But we submit that at the present stage of our research and discussions, clarifi
cation would benefit substantially by separating issues bearing on causal or
dering from issues bearing on the nature of dominant impulse and perpetua
tion forces. Recent discussions exhibited a pronounced tendency to confuse 
the two issues and center on the causal ordering properties as a defining char
acteristic for the monetarist position. But once the latter is defined in terms of 
a specific pattern of variability dominance, the causal ordering of the mone
tary sector forms neither a necessary nor a sufficient condition. It becomes a 
separate issue whether or not monetary processes are highly or marginally ex
posed to feedbacks from the real sector, whether the derivatives of h2 with re
spect to y are large or small, or so small that A3 forms an excellent approxima
tion to the facts. Friedman's description of the monetarist position is certainly 
quite acceptable as a particular version. But its careless use tends to entrench 
the confusion between two logically independent properties: the causal order
ing expressed by the nature of the h2 and h3 functions on the one side and the 
dominance ordering of the terms in the variability partition associated with 
properties of the A1-function. 

Friedman's passage raises another question. It appears that emphasis on mon
etary aspects or monetary forces has been traditionally associated with formula
tions centered on money demand, money supply and their interaction. 
Friedman's article also provides an interesting explanation. It refers to " the es
sence of what has been called the classical dichotomy". Real magnitudes are de
termined in the real sector and monetary magnitudes in the monetary sector. 
The same phenomenon may be approached in another way. The dichotomiza-
tion separates the determination of allocative and aggregative patterns. The 
equations describing the real sector explain relative prices and associated alloca
tive aspects. The money equation explains the only aggregative aspect admitted 
into the analysis, i. e. the price-level. But our move into a world with non-vanish- 81 



ing information and adjustment costs and dominant quantity adjustment veloci
ties adds another aggregative aspect to be considered, i. e. output and employ
ment. The traditional function of the money equation was thus naturally ex
tended to include the joint determination of nominal and real (aggregative) val
ues. The move out of the classical world subtly modifies however, the meaning of 
" dichotomization " appropriate for monetarist analysis. The classical notion of a 
dichotomy breaks down and becomes inapplicable for shorter-run analysis. "Mo
ney illusion", non-neutrality of money, etc. become essential properties of the 
adjustment process, once we recognize the operation of information and read
justment costs. It would perhaps be more useful to state that the traditional for
mulations referred to prices which did not adequately represent the relevant op
portunity costs governing the responses to evolving stimuli. But whatever for
mulation is accepted, the operation of the processes envisaged by the relative 
price approach prohibits the traditional dichotomization. It is replaced by an
other dichotomy to be interpreted essentially in an approximate sense. This 
new dichotomy applies to variations in allocative patterns of output and 
changes in aggregate demand. It is asserted that changes in allocative output 
patterns and aggregate behavior aspects are approximately independent. This 
idea requires however some analytic explication. Moreover, its representation 
by means of an interaction between money supply and money demand also 
requires some justification. Such justification has not been provided at this 
stage. Friedman recognizes quite clearly in his last attempt to formulate a 
monetarist hypothesis in terms of the interaction between money demand 
and money supply that this procedure by-passes some "unfinished business" 
bearing on the interrelation between monetary and non-monetary sector and 
the meshing of real and nominal values. His procedure may eventually be 
very fruitful and yield a powerful empirical hypothesis. It is useful to empha
size however that the logic of the monetarist analysis based on the relative 
price theory approach requires that attention be directed to the interaction 
between output market, credit market and Walrasian money market. 

This requirement cannot be satisfied by the general framework used by 
Friedman. This framework is the standard IS-LM analysis offered in an essen
tially Keynesian spirit. And this very choice of basic framework actually cre
ates the analytical problems clearly recognized by Friedman in his subsequent 
discussion. Still, his conclusions assert that "almost all economists would ac
cept this framework". Our discussion of the transmission process established 
however that the standard IS-LM diagram is not a very useful device for the 
analysis of monetary processes. An analysis can of course be forced into such a 
frame. This fact was actually used in part II to organize our discussion. But a 
major weight is thus assigned to unspecifiable shifts in the curves or unexpli-

82 cated modifications of the functions representing the curves. In summary, the 



IS-LM frame obscures essential properties of the monetary process. They can 
only be "accepted alike by adherents of the quantity theory and the income 
expenditure theory" in case the "quantity theory" is restricted to the long-
run solution involving vanishing marginal costs of information and readjust
ment. But this is not a very useful restriction when economic fluctuations 
form our explanandum. Most importantly, Friedman's subsequent explana
tion of nominal income in terms or relative changes of money supply and 
money demand, supplemented with an explanation of the division of nominal 
income changes between price and output reactions, is not related to the 
IS-LM paradigm. It forms an independent structure connecting income, 
prices and output to monetary processes. This may be a hypothesis worth ex
ploring. It does yield with suitable constraints some monetarist propositions. 
But it is not derived from an analysis of the interaction between major mar
kets, bearing on the proximate determination of output, credit market condi
tions, output price-level or price-level of real capital. Such derivation would 
be necessary for an assessment of propositions asserting some logical connec
tions between the nature of the semi-reduced equations used by Friedman 
and some particular subset of structural properties of the general process. An 
analytic foundation for monetarist positions is thus an urgent task to be clearly 
acknowl edged 57. 

This task can undoubtedly be accomplished in many ways differing in the 
detail of the execution. A simplified version of one approach was presented in 
appendix IV and its dynamic version in appendix V. This appendix also 
sketches the derivation of a semi-final equation in output. For many purposes, 
particularly in applications to empirical analysis, such equations possess sub
stantial pragmatic advantages. The derivation is however important to assure 
an economic interpretation and enable an evaluation of contentious issues. 
Our discussion remains somewhat suggestive and will only trace the major 
outlines. 

The discussion is centered on a diagram in appendix V exhibiting possible 
combinations of the differential of log y (y = output) and the differential of 
dy/y. The horizontal axis measures the relative rate of change in output (i. e. 
dyjy) and the vertical measures the change in the relative rate of change in 
output [i.e. d(dyjy)~\. The semi-final equation obtained in appendix V from 
the "assumption" that output markets adjust slowly compared to credit mar
kets and the money market can be represented by a descending line in the 

57 The reader may consult on this point my paper, "The Monetarist Revolution in 
Monetary Theory", in Weltwirtschaftliches Archiv, Heft 1, 1970; and also the paper 
jointly authored with Allan H.Meltzer, "A Monetarist Hypothesis of Economic 
Fluctuations", to appear in the Konstanz Symposium on Monetary Theory and Policy, 
Volume I, 1971. 85 



diagram. The slope and position of this line summarize the nature of the 
process and the forces at work. The line associates with any given magnitude 
of the relative rate of change in output (i. e. to any value of dyjy), a specific 
acceleration d(dyjy) of output. The slope determines the speed at which the 
economic process absorbs impulse forces. The inherited state of the economy is 
represented by a point in the diagram. The line through this point reflects 
the forces at work governing the line's position and summarized by the para
meter h in the appendix. The point on the line is always pushed by the dy
namics of the process along the line towards the line's intersection with the 
horizontal axis. This intersection defines an equilibrium growth rate relative 
to the forces shaping the line's position. The absorption speed of the process is 
proportional to the steepness of the slope, i. e. the movement along the Une 
toward the horizontal accelerates as the line steepens. In periods of compara
tively low utilization of an economy's resources the line flattens, and becomes 
steeper with increasing utilization of available resources. The slope thus sum
marizes all structural properties bearing on the dynamic behavior of the sys
tem. 

The forces governing the position of the line require particular attention. 
These forces are divided into three sets : 

dM 
Set 1 : : the relative change of the money stock 

dF a linear combination of relative changes in fiscal policy vari-
F ' ables 

djt 

Tt 

dn 

n 

the relative change of the anticipated rate of inflation n 

the relative change of the anticipated yield on real capital 

dS the relative change in the stock supply of government securi-
5 " ties 

dK 
Set 2 : : the relative change in the stock of real capital 

dco the relative change of the index summarizing anticipated mar-
0) * ket conditions over the shorter to intermediate-run 

n = the anticipated rate of inflation 

84? Set 5 : A catchall for the remaining forces and erratic shocks. 



The first set affects the position of the descending line positively and the 
second set affects it negatively. Every increase in the magnitudes of set 1 raises 
the vertical intercept and pushes the line to the right and every increase in 
the magnitudes of set 2 moves the Une to the left and lowers the vertical 
intercept. 

These directional properties are not sufficient to characterize the monetarist 
thesis. Two groups of propositions are required for this purpose. The first 
group constrains the relative magnitudes of the entities governing the line's 
position. These propositions can be derived as consequences of a fully devel
oped hypothesis constructed in the general form of appendix IV. The most 
important proposition asserts that the relative effect of dF/F is comparatively 
smaU and unreUable, whereas the effect otdMjM is comparatively dominant 
and more reliable. This effect is consistent with a money demand function 
exhibiting a non-vanishing interest-elasticity. Moreover, the larger the 
interest sensitivity of the creditmarket, the greater becomes the effect on 
the line's position of a given change in monetary impulses measured by 
dM/M. 

The second group of propositions asserts that all the remaining magnitudes 
in set 1 and set 2 can be represented as a sum of three terms. The first term 
depends on the more or less recent history of the economic process and thus to 
a major extent on the past evolution of monetary impulses. This applies par
ticularly to dKjK, dœjco^dTtJTi and n. The second term describes erratic short-
run movements and in case of n, dji/jt and dco j co depends particularly on the 
public's information absorption of major current events. The last term de
scribes longer-run influences of a comparatively gradual nature. This appUes 
most particularly to dKjK and dnjn. Moreover, the hypothesis asserts that the 
last terms contribute Uttle to economic fluctuation by shifting the position of 
the line. They essentially affect the equilibrium rate of growth, i. e. they con
tribute to the average position of the Une. The second terms combine with 
the catchall item and contribute to minor fluctuations, particularly the irreg
ularities in the growth rate. The dominant forces explaining the major out
lines of economic fluctuations are thus impounded into the first terms. 

The interaction of the various components can best be outlined with the aid of 
a simple example tracing the evolution of monetary impulses. The second graph 
in appendix V shows the effect of an accelerated monetary impulse, i. e. an in
crease in dM/M on the state of the economy represented by a point in the dia
gram. Suppose the state was at point A. The internal dynamics of the system 
pushes the point downwards towards the horizontal at a speed dictated by the 
slope of the line. An accelerated impulse on the other hand pushes the line to 
the right. This is more correctly represented as an upwards shift. Two forces 85 



thus operate simultaneously on the state point, one pushing downwards along 
the line and one verticahy upwards. The point moves actuaUy along a vector of 
the two forces. The larger the acceleration and the slower the economy's absorp
tion speed the steeper is the vector governing the motion of the state point. 

Consider now the movement of the state point beyond a single burst of ac
celeration. This is outlined in diagram c. The initial position is A. A rapid ac
celeration moves the point steeply up, but this motion moderates subsequent
ly. Increasing utilization of resources steepens the line's slope and thus raises 
the force of the vector pushing down along the line towards the horizontal. 
Moreover, the rate at which dM/M increases declines. These two changes in 
the conditions turn the path of the state point and it gradually descends. Sup
pose now that acceleration of monetary impulses ends and dM/M is held con
stant. The path will not continue along the Une with constant position passing 
through state point B marking the end of acceleration. The consequences of 
past accelerations are still distributed over the system and are gradually ab
sorbed by the process. It is precisely the function of the relative price theory 
of the transmission mechanism to explain the basic properties of the process 
causing this distribution over time and gradual absorption. In the context of 
our analytic framework the results of past accelerations are reflected by the 
movement of dKjK, dco jco and n. The magnitudes continue to rise for some 
time and their increase pushes the Une backwards to the left from point B. 
The extent of this shift depends on the nature of the past acceleration. The 
larger these accelerations and the more abruptly they are terminated, the 
greater will be the delayed effects working via dKJK, dco j co and n on the posi
tion of the descending line. It follows that large and abruptly terminated ac
celerations induce a greater deceleration of economic activity than large and 
gradually terminated accelerations. Termination of accelerations thus induces, 
in general an economic readjustment expressed by the leftward shift of the 
descending line which lowers the expansion rate of economic activity. This ef
fect will be reenforced in case monetary impulses actuaUy decelerate. Such de
celeration moves the line even more rapidly to the left. And this shift to the 
left continues until monetary deceleration has been terminated. A rapid dece
leration following a sharp and suddenly terminated acceleration moves the 
lines much further to the left than a gradual acceleration replaced by a grad
ual deceleration. If the deceleration persists long enough to make the path of 
the state point cross the vertical at point C economic activity actually declines. 
The time interval from state point B to state point C measures in this case the 
length of the so-caUed Friedman lag. Our analysis thus reveals that the length 
of this lag depends on the monetary deceleration relative to the previous ac
celeration, it also depends on the monetary deceleration relative to the move-
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should expect a large variability of this lag. A more detailed development of this 
analysis yields testable propositions concerning the conditions which cause a 
long or a short Friedman lag. 

Some major impUcations of the analysis deserve some further attention. 
These impUcations cannot be subsumed under the inherited standard para
digm. The reader will have noted that inflationary expectations exert two di
stinct effects on the Une's position. An increase of inflationary expectation, ex
pressed by an increase of TC, lowers the Une, whereas an acceleration of infla
tionary expectations raises the Une. This pattern reenforces the short-run de
flationary effect of a monetary deceleration designed to break an inflationary 
process. This reenforcement depends however on the speed with which the 
pubUc revises inflationary expectations. If inflationary expectations are re
vised rapidly dn/n faUs to an algebraically small level for a short period and 
dominates the effect of jr. The effect of monetary deceleration becomes thus 
reenforced by the rapid revision of inflationary expectations. But this reen-
forcing effect wül not last very long under the circumstances. The value of 
dji/jz will converge towards zero and the effect of a declining n -value will 
dominate the two opposite inflationary effects. The decUne of n tends to raise 
the Une and thus to dampen the impact of anti-inflationary poUcy. Previous 
analysis disregarded the distinct effects exerted by djt\n and n on economic ac
tivity or interest rates. 

The coexistence of fluctuations in real variables and persistent price-infla
tion is difficult to reconcile in the context of Keynesian analysis. But our anal
ysis explains the simultaneous occurrence of price inflation and fluctuations in 
output and employment by the variability of monetary impulses around a 
large average impulse. The latter has shaped inflationary expectations mea
sured by TT. The effect of the monetary impulse dMjM on output is conse
quently offset to a large extent by the value of TT. This offsetting effect is ex
pressed in the diagram by the position of the descending Une. The line is es-
sentiaUy in the same position characterizing absence of inflationary expecta
tions combined with a long-run magnitude of the monetary impulse compati
ble with a stable price-level. The large dM/M pushes the line up and the 
large value of TI pushes the line down. Moreover, the inherited momentum of 
an inflation determines a state which severely constrains the variabiUty of n 
relative to the monetary impulse. The persistent recurrence of monetary ac
celerations and the persistence of the actual price movements makes dn\n 
quite insensitive to shortUved and temporary monetary decelerations. Infla
tionary expectations thus are comparatively stable in accordance with the ex
perience of actual price movements over several years. Recurrent attempts to 
moderate inflation by monetary deceleration never persist very long. The de
celerations consequently lower the Une. This downward shift increases with 87 



the magnitude of the deceleration relative to the speed drtJTt with which infla
tionary anticipations are revised downwards. A rapid deceleration thus lowers 
the line to a position intersecting the vertical axis below the horizontal axis. 
The internal dynamics of the system thus moves the state point along the line 
with the lowered position into the range of negative growth rates of output. 
The rapid monetary deceleration thus lowers output and employment. Price 
inflation stül continues and is maintained by the inherited momentum and 
the persistence of a large monetary impulse. The decUne in output and em
ployment resulting from the monetary deceleration does not persist however. 
It would decay with the termination of deceleration and even in the absence 
of renewed acceleration. The persistent experience of a lowered monetary im
pulse dM/M eventually induces a readjustment of inflationary anticipations. 
The initial effect of the revisions expressed by a negative value of dn/jt lowers 
the position of the descending Une even further and thus reenforces the defla
tionary pressures. But the subsequent effects of a lower value of n eventually 
dominate. A falling n raises the position of the line. This revision of TT-values 
is however distributed over a lengthy span of time. The increasing social cost 
associated with the transition to a lower rate of inflation usuaUy induces polit
ical pressures which lead to reversals of policies and renewed acceleration of 
monetary impulses. The divergence between monetary impulse dM/M and 
inherited inflation anticipations n is thus removed not by the gradual revision 
of n but by the increase in dMjM. 

An adequate analysis of this process requires careful distinction between 
the role of the growth rate of M (i .e. dM/M) and the role of accelerations 
(or decelerations) represented by d[dMjM\ This distinction is also important 
in order to explain the onset of economic retardations or expansions at vastly 
different levels of the monetary impulse measured by the growth rate dM/M. 
Our analysis impUes that the growth rate affects essentially the longer-run 
price movements. The word "essentially" is used to acknowledge possible se
cond or third order effects of different long-run growth rates on real magni
tudes along arguments suggested by growth models. Accelerations (or deceler
ations) on the other hand influence the rate of economic activity independent 
of the prevailing growth rate. This follows from the nature of the economic 
system as a communications network operated by market interrelationships. 
This communications network absorbs, revises and distributes information 
through all the channels. The speed of this information absorption is gov
erned by the cost functions governing the production of information and 
changes in resource utilization. Every change of impulses dM/M or dFjF thus 
imposes a load on the communications network, involving an adjustment to 
new information. The knowledge of the existing growth rate of M is thus not 
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recent history of this growth rate. In particular, a 10% increase p.a. in the 
money stock is deflationary with respect to economic activity in case the 
growth rate has decUned from a previous level of 20% p.a. This decline low
ered the descending Une in the diagram quite radically. Moreover, once TI or 
dco j co are somewhat adjusted to a given impulse dM/M, then we obtain the 
foUowing result : Whatever dMjM may be, any given decline in this impulse, 
i. e. any given deceleration, lowers the line by the same magnitude indepen
dent of the inherited level of the growth rate dM/M. This emphasis on the 
central role of accelerations of the money stock irrespective of the growth rate 
itself forms probably the most important impUcation of the monetarist analy
sis of economic fluctuations. The distinct roles of monetary growth and accel
eration follow essentially from the price-theoretical conceptions underlying 
the analysis. 

VII . T h e Supply and Control of Money 

1. Process and Decay of Money Supply Theory 

Harry Johnson commented in Ins first survey of Monetary Theoiy pub-
Ushed in 1962 that money supply theory had been thoroughly neglected in 
monetary analysis. This neglect reveals at least one aspect of decay in mone
tary theory from the earlier thirties to the late fifties. During the 1920's until 
about the middle thirties money supply analysis made substantial progress. 
We do not observe in this period the emergence of a fully articulated and co
herently expUcated empirical theory of the money supply process. But we do 
observe the emergence of clearly discussed ideas and several potentially useful 
analytic building blocks. These developments can be grouped into two di
stincts strands. One strand consists of the Federal Reserve's conjectures bearing 
on the money supply process and the other strand gradually developed the ac
ademic analysis of the same phenomenon. The separate strands continued for 
many years without mutual recognition. Textbooks of Money and Banking 
presented the inherited academic pieces without reference to the alternative 
elaborated by staff members of the Federal Reserve System. 

The Federal Reserve conjectures were first discussed publicly by Burgess and 
Riefler in the late 1920's58. Their discussion can be translated into an explicitly 
articulated theory which is centered on the creditmarket behavior of commercial 
banks59. The events of the 1930's effectively destroyed the Burgess-Riefler theory 

68 Warren Randolph Burgess, The Reserve Banks and the Money Market, New-
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69 The reader may find an explication of the Burgess-Riefler theory in the appen
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soon after pubUcation. It was not capable of explaining the behavior of a bank
ing system exhibiting a zero volume of indebtedness to the Federal Reserve 
Banks. StUl, this theory exerted a pronounced influence on poUcy makers at the 
Board of Governors and the policies actuaUy pursued. It convinced the majority 
of the Board that Federal Reserve policy was very expansionary during 1950 and 
that an increase of requirement ratios in 1956/37, even by 100 %, could not pos
sibly have any deflationary effect on the monetary system or the economy. But 
the conflict between the Burgess-Riefler theory and observable reality induced a 
gradual reformulation. The major work in this respect was stiU accompUshed in 
the early 1950's. Laughlin Currie published in 1954 a book with a title I copied 
for this section60. Currie's work is not only remarkable because of the useful re
formulation of the Federal Reserve's initial conjecture. He appUed the money 
supply theory to a careful examination and interpretation of institutional ar
rangements. He also emphasized the crucial importance of distinguishing be
tween credit and money. The two magnitudes were still confused by the Chair
man of the Board almost 50 years later. Currie also used his analytical framework 
for a searching assessment of monetary policies pursued in the early 1950's, and 
severely criticized the Federal Reserve's description of the period 1929-1955. 
The Federal Reserve authorities presented a history of valiant attempts to dam a 
tidal wave of deflation. But the best attempts failed when confronted with the 
uncontrollable forces of deflation. Currie's exceUent use of a money supply anal
ysis framed in the tradition of the Federal Reserve's approach demonstrated the 
real cause of ineffectual monetary policy. Monetary poUcy exerted no influence 
on economic activity for a very simple reason according to Currie. He essentially 
tells us that in the absence of any gasoline fueUed into the engine, a car driver 
should not expect his car to run. Currie's analysis of the authorities, actual behav
ior estabUshed that they did very little over this period and in particular, that 
they did never attempt an expansionary policy. Thus Currie suggests that the 
problem was associated with the poUcymakers and not with monetary mecha
nisms. 

The academic strand essentially began to attract economist's attention with 
the work by Phillips61. Phillips analyzed the credit expansion of banks. His ap
proach has influenced the discussion of money supply theory to the present 
phase. This work was elaborated in some detail by Angell-Ficek and Rogers over 
the earlier part of the 1950's62. However the academic strand never reached the 

60 Laughlin Currie, The Supply and Control of Money in the United States, New 
York, 1968. 

61 Chester Arthur Phillips, Bank Credit, New York, 1920. 
62 James A. Angeli and Karel Ficek, " T h e Expansion of Bank Credit", Journal of 

Political Economy, February 1933; James Harvey Rogers, " T h e Absorption of Bank 
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level of relevant appUcation exhibited in Currie's work. The Phillips tradition at
tempted to derive the responses of the banking system from an analysis of the 
process absorbing the authorities' injection of reserve money. But the formula
tions were never completed and remained patchwork' unrelated with economic 
analysis. 

The development of both strands of money supply analysis stagnated thor
oughly after 1955. There is however ample evidence that the basic notions con
tinued to dominate the policymaking procedures and the interpretation of poli
cies actually pursued63. There occurred also some minor changes in the detail of 
the formulation. The description of the monetary sector associated with the 
Credit View in appendix III is based on the most recent discussion of the Federal 
Reserve's traditional conception. Appendix III thus offers some information con
cerning the nature of the money supply process envisaged by the monetary au
thorities. The academic strand actuaUy decayed somewhat over the decades. 
Even the best presentation offered less than the discussions of the early 1950's. 
Money supply theory suffered from a scandalous inteUectual neglect over a major 
portion of the postwar period. 

The inteUectual neglect was not a symptom reflecting the absence of any rele
vant problems. PoUcy documents and policy discussions abound with assertions 
about the nature of the money supply process and the role of policy instruments. 
It is frequently asserted that the behavior of the money supply is dominated by 
the pubüc's demand for loans, or the public's demand for money or its stock de
mand for securities. On occasion a major role is assigned to the bank's responses 
with respect to the allocation of their assets or with respect to the conditions gov
erning the supply of their Uabilities. And there remains always a question con
cerning the role of the policy instruments and one wonders whether open market 
poUcy, changes in requirement ratios and the discount rate are on aU occasions 
effectively transmitted to the monetary system. One surmises furthermore, that 
the controllabiUty of the money stock is influenced by the institutional arrange
ments imposed on the banks. The arrangements governing reserve require
ments have been substantiaUy compUcated and ceiling rates have multiplied. 
These propositions, questions or events are not the inventive creations of learned 
exercises. They bear immediately on the evaluation of policy probi ems and are of 
substantial interest to anybody concerned with monetary poUcy. But they cannot 
be answered intelUgently without the construction of an expUcit theory of the 
money supply process. 

The problems, particularly those associated with the requirements of mone
tary control are clearly recognized at this stage. Money supply analysis has at-

63 The volume jointly authored by Karl Brunn er and Allen Meltzer, The Federal 
Reserve's Attachment to Free Reserves, develops this point. The Volume was published 
by the Banking and Currency Committee of the US House of Representatives, 1964. 91 



tracted increasing attention over the past decade. One may distinguish four sepa
rate groups of theories or approaches to the analysis of money supply processes : 
The Federal Reserve explanations, the monetarist hypotheses, the monetary 
subsectors of major econometric models and lastly the so-caUed New View. It is 
important to recognize that these hypotheses share some common views. They 
uniformly explain the behavior of the money stock, bank credit and interest rate 
by the interaction of pubhc, banks and monetary authorities. The authorities in
ject base money into the system, set requirement ratios, the discount rate and the 
ceiling rates. Banks and pubUc adjust their wealth position in response to the be
havior of the authorities and evolving market conditions. The Banks' behavior 
pertains particularly to the aUocation of assets among major classes of assets and 
the adjustment of the supply conditions of Uabilities. The pubUc's behavior bears 
on the allocation of money between currency and demand deposits, or the aUo
cation of deposits between demand and time deposits, or the aUocation of non-
demand claims on banks between time deposits and various types of non-deposit 
liabilities. There is also the public's asset supply to banks. There exist of course 
substantial differences in the detail of the formulation and the extent to which 
various ideas or frameworks have been developed into a fully articulated em
pirical theory. It cannot be our purpose to discussthe analytic detail of all or even 
the major construction. Three samples are presented in the appendices, appen
dix III contains a simplified form of a recent version of the Federal Reserve hy
pothesis, appendix IV presents a summary of the Brunner-Meltzer (non
linear) money supply hypothesis and appendix VI outUnes my explication of 
Tobin's " New View " hypothesis. We may refer on occasion to these appendices 
in our subsequent discussion of major comparisons between the alternatives. 

2. The Role of the Monetary Base 

All hypotheses bearing on the behavior of the monetary system assign a 
major function to the monetary base. The base consists of money directly sup-
pUed by the authorities. This magnitude is defined by Usting all balance-
sheets of the government sector containing monetary Uabilities, i. e.Uabilities 
used as a medium of exchange in some social group. The sum of monetary 
Uabilities of the consolidated statement for the government sector describes 
the monetary base. The consolidated statement also yields a full description of 
all the magnitudes which determine the volume of base money issued by the 
monetary authorities. The measure of the base and the determination of the 
source components contributing to changes in the base is conditioned by the 
institutional arrangements of a particular economy. In some countries the ap
propriate measure consists of deposit and note liabilities of the Central Bank 

92 augmented with the currency issued by the Treasury, which occurs as a Uabil-



ity in a suitable Treasury account. In other countries the demand UabiUties of 
the postal checking system or demand claims on Euro-dollar Uabilities of foreign 
banks may have to be included. Whatever measure the detailed institu
tional arrangement may determine, for our analytic purposes the monetary 
base summarizes the behavior of monetary authorities concerning the supply 
of base money and also describes the sources which govern this supply. 

The Federal Reserve View, the monetarist position represented by the 
Brunner-Meltzer hypothesis and the Tobinian formulation assign an impor
tant causal role to the base with respect to money supply and bank credit. 
This causal role is independent of the processes which determine the base. 
The existence of this causal role must be sharply separated from the issue 
whether or not the base is endogenous or exogenous. Full recognition of an 
endogenously determined base does not modify the effect of a given change 
in the base on monetary aggregates explained by the various hypotheses. It is 
noteworthy that the marginal multipliers of money stock or bank credit with 
respect to the base impUed by the Federal Reserve and the monetarist hy
pothesis are comparatively close in magnitude. Moreover, the two (marginal) 
multipUers exhibit the same order pattern under the two hypotheses. The 
marginal multiplier of the Tobinian hypothesis on the other hand is probably 
smaller than the corresponding magnitudes associated with the other two hy
potheses. Its magnitude depends cruciaUy on the derivative of the marginal 
productivity of excess reserves with respect to the volume of excess reserves. 
The smaUer this derivative the smaller becomes the marginal multiplier of 
total deposits with respect to the base. In the limit, with the derivative con
verging to zero, the multiplier stiU approaches a positive number below unity. 

There exist both substantial differences and similarities between the var
ious hypotheses with respect to the conditions which govern the magnitude of 
the marginal multipliers. The monetarist hypothesis implies that a large in
terest elasticity of the public's asset supply to banks raises the responsiveness 
of the money stock to the base. The same implication holds for the Federal 
Reserve hypothesis. The Tobinian hypothesis is somewhat more complicated 
on the other hand. As the interest elasticity of the pubUc's asset supply ap
proaches zero the marginal multiplier converges towards (1 + £)_1, i.e. the 
reciprocal of unity plus the currency ratio. This is less than unity, but not less 
than about %. As the interest elasticity of the pubUc's asset supply converges 
towards minus infinity, the marginal multipUer converges to an expression 
which is approximately the reciprocal of an average of 1.5 and .55 with 
weights determined by the derivatives of the marginal productivity of excess 
reserves with respect to the volume of excess reserves, and the derivative of 
the marginal gain of earning assets with respect to the volume of earning as
sets. With equal weights the marginal multipUer would be very little above 95 



unity. With a negügible derivative of the marginal jgain of earning assets 
with respect to their volume, Tobin's marginal multiplier is sUghtly less than 
three. A somewhat more elaborate analysis of the Tobin hypothesis would in
troduce the role of information and readjustment costs. The operation of these 
costs could be shown to affect the marginal net gain of earning assets in such a 
way that the marginal multipUer would exhibit a cycUc pattern. It would be 
close to three during the upswing and faU back in a downswing. 

An increase in the banks' interest sensitivity lowers the marginal multiplier of 
both monetarist and Federal Reserve hypotheses. But convergence towards infin
ity of the banks' interest elasticity yields different impUcations under the two hy
potheses. Under the monetarist hypothesis the marginal multipUer converges to 
a smaU but definitely positive number. The Federal Reserve hypothesis impUes 
convergence to zero in this case. The Tobinian hypothesis impUes on the other 
hand, that equal increases in the interest sensitivities defined for the banks 
exert non influence on the marginal multipUer. Differential shifts in the in
terest sensitivity of the marginal productivity of excess reserves and the mar
ginal gain of earning assets will however affect the marginal multiplier in a 
manner depending on specific circumstances. 

All three hypotheses examined uniformly assign a major role to the mone
tary base in the determination of money stock, bank credit and interest rates. 
A similar role is also attributed to the base by econometric models constructed 
to explain the monetary system. This statement holds even in case the model 
apparently replaces the base by the volume of unborrowed reserves. The 
structure of such models (e.g. the FRS-MIT system) determines that varia
tions in unborrowed reserves imply equal variations in the base. An initial 
change in the base is equivalent to a change in unborrowed reserves, because 
currency responds only with a long lag to the initial change in the base. 

It is useful to summarize for our purposes the response of demand deposits, 
t ime deposits and currency to a change in the monetary base and national in
come according to four different econometric models. These four models were 
selected according to the attention invested to descriptions of the monetary 
system. Two models were constructed by Ronald Teigen, one was contributed 
by Frank de Leeuw to the Brookings model, and the last draws on the efforts 
of the FRS-MIT group64. Tables I and II contain the crucial results. Table I 
describes the response to a biUion doUar increment in the base and Table II 
the response to a billion doUar increment in national income. The relative 

64 The models are described by Joseph R. Zecher in his extensive examination of 
the logical and empirical content of these models. The reader should consult Zecher's 
An Evaluation of Four Econometric Models of the Financial Sector, Economic Papers, 
Dissertation Series Number 1, Federal Reserve Bank of Cleveland, January 1970. The 
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Table I: Six Quarter Simulations to Assess the Impact of a Qne Billion Dollar 

Increase in the Adjusted Monetary Base on Key Monetary Variables* 

Quarter 

I 
II 

in 
IV 

V 

VI 

I 

II 

I l l 

IV 

V 

VI 

I 

II 

I l l 

IV 

V 

VI 

Teigen 
I 

Demand Deposits 

1.96 

1.94 

2.25 

2.55 

2.46 

2.65 

Time Deposits 

0.79 

1.58 

1.76 

2.12 

2.49 

2.80 

Currency 

—0.20 

Teigen 
I I 

1.56 

2.12 

2.51 

2.75 

2.82 

2.86 

0.92 

1.59 

1.84 

2.22 

2.54 

2.85 

—0.56 

de Leeuw 

1.05 

2.17 

2.65 

2.74 

2.77 

2.88 

2.16 

2.65 

1.71 

2.15 

0.98 

1.05 

0.16 

0.54 

0.42 

0.48 

0.51 

0.54 

FRS-MIT 

2.12 

2.80 

5.12 

2.14 

5.54 

2.50 

1.87 

2.50 

5.00 

5.42 

5.98 

4.50 

0.00 

0.00 

0.00 

0.01 

0.02 

0.05 

aFor FRS-MIT the shocked variable is unborrowed reserves rather than the adjusted 
base. All dollar magnitudes are in billions of dollars, and all interest rates are in percen
tages. 
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Table II: Six Quarter Simulations to Assess the Impact of a One Billion Dollar 

Increase in Income on Key Monetary Variables* 

Quater 

i 

II 

m 
IV 

V 

VI 

I 

II 

I l l 

IV 

V 

IV 

I 

II 

I l l 

IV 

V 

VI 

Teigen 
I* 

Demand Deposits 

0.10 

0.10 

0.15 

0.12 

0.13 

0.12 

Time Deposits 

—0.03 

—0.06 

0.08 

—0.12 

0.16 

—0.20 

Currency 

—0.06 

Teigen 
II 

0.02 

0.04 

0.04 

0.04 

0.04 

0.04 

—0.01 

—0.02 

—0.05 

—0.02 

—0.05 

—0.05 

—0.02 

de Leeuw 

0.04 

0.06 

0.04 

0.03 

0.01 

0.00 

—0.05 

—0.10 

—0.12 

—0.12 

—0.22 

—0.22 

0.01 

0.02 

0.03 

0.03 

0.03 

0.04 

FRS-MIT 

0.04 

0.04 

0.05 

0.04 

—0.04 

—0.04 

—0.05 

—0.04 

—0.04 

—0.03 

—0.04 

—0.03 

0.03 

0.04 

0.05 

0.06 

0.07 

0.07 

a For Teigen I "Income" equals his autonomous expenditure variable, and for 
de Leeuw " Income " equals disposable personal income. 

96 



order and timing of the response patterns deserve our attention. All four 
models show uniformly a very substantial responsiveness of deposits to 
changes in the base. The smallest multiplier of the exclusive money stock after 
six quarters measures 2.45 and the largest is 5.42. This range is compatible 
with the estimates derived from the monetarist hypotheses which cluster to
wards the lower end of the range indicated. A comparison of the three compo
nents of the inclusive money stock shows the response of currency to vary 
most and the response of demand deposits to vary least among the models. It 
is moreover, noteworthy that income exerts a comparatively small effect on 
all components listed. The longer-run effect on demand deposits vanishes in 
the de Leeuw model and turns even negative in the FRS-MIT model. The ef
fect on time deposits is uniformly negative for all periods and all models. They 
imply consequently that the observed growth in time deposits cannot be ex
plained by a growing economy and is essentially independent from causal in
fluences operating from the real sector. All econometric models examined 
so far in some detail, thus establish the central role of the monetary base in 
the money supply process65. 

3. The Reverse Causation Problem 

The existence of a close interrelation between money and national income 
has been observed for many différent periods and different countries. The ob
served facts are generally acknowledged. But the interpretation of these facts 
is still disputed. Every serious researcher grants however that the correlations 
observed are not a matter of chance but do reflect a systematic association 
linking money with economic activity and prices. There remain thus three 
major interpretations. One asserts that the causal influence from money to 
economic activity generates the observed pattern. Another reverses this causal 
influence, and a third acknowledges a mutual interaction. The last interpreta
tion occurs in several forms, differentiated according to the relative weight of 
the mutual influences in short-run and longer-run. These issues became 

66 The reader should also note the timing patterns of the response of deposits. All 
models exhibit substantial time lags. These lags imply some highly testable proposi
tions bearing on the behavior of the average monetary multiplier in periods of rapid 
acceleration or deceleration of the base. For instance, if a rapid growth in the base is 
suddenly terminated the average monetary multiplier is still expected to increase 
for some quarters according to these models. Similarly, the models also imply that ac
celerations in the base lower the currency ratio and decelerations raise the currency 
ratio. These implications of the econometric models are logically inconsistent with the 
monetarist hypotheses and thus provide an opportunity for detailed evaluation of the 
alternatives. 97 



prominent in recent discussions of monetarist work. Some portions of this 
work were based on regressions connecting measures of economic activity 
with indicators of monetary and fiscal thrust66. This procedure was frequently 
criticized on the grounds that the statistical results exaggerated the actual 
causal influence of money on national income. The occurrence of a reverse 
causation from income to the money supply was asserted to bias the regression 
coefficients. The impressive contributions, bearing on the role of money, 
jointly authored by Milton Friedman and Anna Schwartz have also been ques
tioned. Such questioning was addressed most particularly to the data collec
tions exhibiting the pattern of timing relations. These timing relations were 
succinctly summarized by the concept of a Friedman lag between turning 
points in economic activity and turning points in the growth rate ofthe money 
stock. Tobin has recently criticized this evidence from timing relations67. 
He demonstrated that the timing relations observed by Friedman-Schwartz 
are consistent with a thoroughly non-monetarist hypothesis which combines 
the Keynesian view about the transmission mechanism with the Keynesian 
view of the motor force driving the economy. Tobin achieves his result by 
supplementing this "double Keynesian" hypothesis with a description of 
Central Bank behavior which is centered on the choice of interest rates as an 
intermediate policy target. It should be fully understood that Tobin's argu
ment effectively shows that the timing relations observed are per se irrelevant 
observations. They yield no discriminating evidence, they are consistent with 
the monetarist hypothesis and also its denial. 

The critique of the regression analysis and of the timing relations between 
money and income thus relies heavily on the idea of a "reverse causation'' 
running from economic activity to the behavior of the money supply. It in
vokes consequently propositions about the nature of the money supply pro
cess. A detailed examination of money supply processes thus becomes an im
portant portion of the analysis and evidence bearing on the hypotheses of the 
economy's motor force. Moreover, the monetarist case cannot simply rest with 
the observed instability of the money stock and the observed sequences of ac
celerations and decelerations. It requires an analysis of the processes which 
govern the observed historical instability of monetary growth. 

Two distinct examinations are of particular importance for a clarification of 
the "reverse causation" problem. In order to strengthen or weaken the case on 
behalf ofthe monetarist explanation of economic fluctuations we require a sys
tematic investigation of money supply processes under a wide variety of institu-

66 Leonall Andersen and Jerry Jordan, "Monetary and Fiscal Actions: A Test of 
their Relative Importance in Economic Stabilization", Review of the Federal Reserve 
Bank of St. Louis, November 1968. 

98 67 James Tobin, "Money and Income, Post Hoc Ergo Propter Hoc, op. cit. 



tional arrangements and subject to widely different policy strategies. Some of 
this material has been carefully examined by Milton Friedman and Anna 
Schwartz. Philip Cagan and Michael Keran also made important contribu
tions68. But more extensive examinations are required. The monetarist thesis 
would be substantially confirmed by such inquiries in case the time sequence of 
monetary acceleration (deceleration) and economic acceleration (deceleration) 
holds for episodes with and without Central Banks, with Central Banks following 
an interest strategy and with Central Banks following a different strategy, or epi
sodes with Central Banks following an interest strategy where the pressure on in
terest rates is due in some cases to the marginal efficiency of real capital and in 
some cases to other factors. The deceleration ofthe US money stock in 1946/48 
was due essentially to the large surplus of the Treasury's budget which was ap
plied to retire outstanding debt. This raised security prices above the official sup
port price and the Federal Reserve authorities, guided by their traditional con
cern for " orderly markets" and "stable interest rates", adjusted their open 
market operations in a direction which decelerated rapidly the monetary base. 
The money supply simply followed the monetary base. Similarly, the monetary 
deceleration in the USA in 1920,1956/5 7,1966 or 1969 were initiated by specific 
and occasionally abrupt policy actions on the discount rate, the requirement ra
tios and the portfolio of government securities oftheFederalReserveBanks.lt 
would be difficult to explain these events as a response to a decelerating economy 
or a fall in the expected yield in real capital. The experience of countries with an 
open economy strongly meshed with other countries also offers useful informa
tion. This is particularly the case whenever the growth rate ofthe monetary base 
is closely determined by the contemporaneous balance of payments. These coun
tries offer interesting episodes of money supply changes not attributable to inter
nal feedbacks from the real sector. Even the fullest recognition of the admirable 
research executed thus far should be matched with an awareness that the rich 
material cast up by ma^iy different experiences, particularly European experi
ences, has barely been systematically examined. But the investigations made 
over the past decade tentatively support the conclusion that the timing relation 
between money and economic activity occurs independently ofthe particular ar
rangement governing the money supply process. These observations are difficult 
to reconcile with the hypothesis of a pronounced or even dominant reverse causa
tion. But much more work is needed on these aspects to substantiate the tentative 
knowledge accumulated. 

68 Milton Friedman and Anna Schwartz, A Monetary History of the United States 
1867-1960, Princeton, 1963; Philip Cagan, The Determinants and Effects of Changes 
in the Stock of Money, 1875-1960, New York, 1965; Michael Keran, Monetary Policy 
and the Business Cycle in Postwar Japan, unpublished Ph. D. dissertation, University 
of Minnesota, 1966. 99 
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Our problem permits an alternative and supplementary approach. A system
atic money supply analysis can be used to examine the possible channels, linking 
money supply with economic activity. The nature and role of these channels can 
be assessed and the magnitude and conditions of " reverse causation " be explored 
in detail. This approach was particularly applied in evaluations of alternative ex
planations of the observed pro-cyclic growth rate of the US money stock. Three 
alternative explanations were examined. The Wicksell-Keynes hypothesis as
serts that the pro-cyclic behavior of monetary growth ensues from the cyclic vari
ations in the public's asset supply to banks. These variations result from the cyclic 
variability in the Wicksellian natural rate of interest or the Keynesian marginal 
efficiency of real capital. The cyclic changes in the pubUc's asset supply induce 
via the adjustment of market rates of interest, changes in the banks reserve ratio 
and borrowing position. Borrowed reserves will increase and reserve ratios dec
line simultaneously over the upswing and raise consequently the money stock. 
And falling interest rates during the downswing raise the reserve ratio and lower 
the borrowing position of banks and the money stock retards. The Wicksell-
Keynes hypothesis has an ancient history and is frequently encountered. Gramley-
Chase offered another explanation which attributes the major portion of pro-
cyclic monetary growth to the interaction of public and banks. Their hypothesis 
is centered on the sluggish adjustment of interest rates offered on time deposits 
relative to market rates of interest and the associated investor responses concern
ing the allocation of financial assets in wealth positions. A cyclic upswing raises 
interest rates and this movement of interest rates lowers the time deposit ratio 
(i. e. time deposits per unit of demand deposits) as investors increasingly substi
tute market instruments for time deposits. The reduction ofthe time deposit ra
tio raises the monetary multiplier (measured as the ratio of money stock over the 
base) and consequently the money stock. A cyclic downswing operates via the 
same channels to raise the time deposit ratio and thus to retard the money stock. 
The third explanation emphasizes the role of the monetary authorities and the 
public's behavior pattern expressed by the currency ratio. It asserts that cyclic 
movements in the monetary base modified by cyclic movements ofthe currency 
ratio explain the dominant portion of the observed fluctuations in the growth 
rate of the money stock69. 

These alternative hypotheses were examined in detail. If one of the first two 
hypotheses were true, one would observe that movements ofthe monetary mul
tiplier over half-cycles dominate the corresponding movement of the money 
stock. Both hypotheses deny the dominant operation of the base over half-cycles. 
The data collected for the past 60 years exhibit however, a different pattern. The 

69 The Gramley-Chase hypothesis has been developed in the paper prepared by the 
authors and included in Targets and Indicators of Monetary Policy, ed. by Karl 
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half-cycle changes ofthe money stock are dominantly correlated with changes in 
the base. Changes in the multipUer do occur and contribute to variations in the 
money stock even over the half-cay le. StiU, the observed patterns are not consis
tent with the WickseU-Keynes or Grami ey-Chase hypothesis. It follows that 
these observations disconfirm the first two hypotheses and support the last hy
potheses. Another assessment decomposed the relative changes of the money 
stock over half-cycles into the contributions made by the proximate determi
nants. Each ofthe three alternative hypotheses selects a different subset ofthe to
tal set of proximate determinants as the dominant subset. The contributions se
lected according to each hypotheses were summed up and correlated with the ob
served changes of the money stock. The same procedure was also applied to the 
volume of bank credit. The results are presented in the following table70. 

Table III 

Money Stock Bank Credit 

Hypothesis 1 + .143 —.555 

Hypothesis 2 + .045 + .581 

Hypothesis 5 + .905 + .555 

Three aspects of these results are interesting. We note first that the last hy
pothesis is strongly confirmed as against the first two. But we also notice that 
the patterns governing the behavior of the money supply do not apply to 
bank credit. The time deposit substitution mechanism operated just as signifi
cantly as the monetary base on the cycUc behavior of bank credit growth. 
Lastly, the negative correlation of bank credit with the WickseU-Keynes 
mechanisms is probably somewhat surprising to many economists. 

These results do not estabUsh the absence of any "reverse causation" from 
economic activity to the money supply via the banks' or the pubUc's behavior. 
The results only estabUsh that such reverse causation does not dominate the 
observed fluctuations of the money stock over the business cycle. It is note
worthy that all econometric models examined thus far confirm this result. 
The effect of income in table II was quite smaU compared with the impact of 
the monetary base. The most important channels conveying influences from 
economic activity to the money supply were however neither the pubUc's as
set supply to banks nor the pubUc's money demand. Induced adjustments in 
the time deposit ratio in response to changing creditmarket conditions and ad-

70 The material was presented in my paper, "The Role of Money and Monetary 
Policy", Review, Federal Reserve Bank of St. Louis, July 1968. 101 



justments in the currency ratio, formed in the US postwar experience the 
most important channels for the "reverse causation" effect. The role of such 
reverse causation, particularly in the short-run behavior of the money stock 
still requires further investigations. The problem has become acute with the 
growing interest to use the money supply as a short-run target of monetary 
policy. It is questioned on occasion whether the existence of the various influ
ences on the money supply emanating from the public's and the banks' be
havior permit an effective control over the money stock by the authorities. 
This is a relevant question, but it also changes the nature ofthe problem origi
nally associated with "reverse causation". The latter was addressed to the 
dominance patterns over an intermediate run. The new problem bears on the 
structure of the money supply process in the short-run. The preliminary ex
amination by various groups of the new issue suggest that weekly control over 
the money stock is not attainable, monthly control somewhat improbable, 
whereas control over quarterly changes seems reasonably achievable. Both the 
old reverse causation problem and the new control problem deserve extensive 
additional inquiries. The comparative analysis of many different monetary 
systems can be expected to be particularly useful for this purpose. 

4. The New View 

The monetarist hypothesis of the money supply process assigns to the be
havior of the monetary authorities an important role in the determination of 
money supply behavior. The role of the public's and the banks' behavior is 
fully acknowledged however by the monetarist analysis. This behavior domi
nates in particular the shortest run (weekly) variations of the money stock but 
declines in relative importance beyond the shortest run. Investigations of dif
ferent periods and countries establish thus far that the longer the period or 
the larger the relative change of the money supply, the greater is the role of 
the monetary authorities in the behavior of the money stock. This proposition 
can be reformulated in the following way : Let M(t) be the money stock at an 
initial period t and let M(T)be the money stock at a terminal period T>t. 
Similarly, let B denote the monetary base in the sense defined and measured 
by the Federal Reserve Bank of St. Louis. It includes thus reserve adjustments 
attributable to fiat changes in reserve requirements. The monetary base is 
also measured for the same initial and terminal period. A major implication of 
the monetarist hypothesis can now be stated as foUows: The correlation be
tween the ratios 

M(T) B{T) 
and 

102 M(f) B(t) 



increases with the size of the money supply ratio, for any terminal or initial 
points. The public's and the banks' behavior thus generate comparatively 
moderate movements or erratic short-run changes. Both types of motions re
main however within a range which narrows with the length of the time hor
izon under consideration. It is noteworthy in this context that substantially 
more than 50% of the variations in monthly changes of the money supply ob
served over the postwar period in the USA can be explained by changes in the 
monetary base and Treasury deposits occurring during the same month and 
one month earUer. These implications of the monetarist hypothesis, strength
ened by substantial observations bearing on the money supply process, assign 
to the monetary authorities a major responsibility. Monetary authorities de
termine essentially the intermediate and longer-run behavior of the money 
stock. 

This result exempUfies rather pointedly the remarks made in the introduc
tion. The development of a monetary analysis directed to the systematic explana
tion of our environment naturally intensified intellectual ferment and conflict. 
The conclusions developed from the work guided by the monetarist hypothesis 
placed a serious responsibility on the monetary authorities. It also induced a 
searching examination ofthe Central Banks dominant policy making patterns. A 
countercritique rapidly emerged and launched its arguments under the flag of 
the New View. The term was introduced by James Tobin in a well-known paper 
which forms the founding paper of the New View.71 The ideas were admittedly 
stimulated by the work of Gurley and Shaw attempting to integrate banks and 
non-bank financial institutions within a unified analytical framework72. Three 
major themes were advanced by the New View. It emphasized thebasic similarity 
between money and non-money substitutes, and between banks and non-
bank financial intermediaries. It also directed attention to the operation of an 
economic mechanism governing the banks' asset acquisition and deposit supply. 

The New View foUowed in its first theme some aspects ofthe Radcliffe Report. 
It blurred the distinction between money and other financial assets. This was jus
tified in terms of close substitution relations. The argument usually concentrated 
however on the substitutability relations on the demand side and disregarded the 
supply side. These substitution relations are probably quite relevant. But they do 
not, contrary to the suggestive assertion made by Gurley-Shaw and perpetuated 
by portions ofthe New View, impair the efficacy of monetary policy or obstruct 
the transmission of monetary impulses. It is precisely the existing substitution 

71 " Commercial Banks as Creators of Money", in Financial Markets and Economic 
Activity, Cowles Foundation for Research in Economics at Yale University, mono
graph 21, edited by Donald D. Hester and James Tobin. 

72 John G. Gurley and Edward S.Shaw, Money in a Theory of Finance, Washing
ton, D.C., 1960. 105 



relations which convey the monetary impulses to the pace of economic activity. 
Substitution relations moreover, do not blur the distinction between money and 
financial assets, the distinction is blurred because the New View never examined 
the nature of money, and the character of its marginal productivity. The nature 
of this analytic shortcoming and the consequences for monetary analysis were 
discussed in chapter II. 

The similarity between banks and non-bank financial intermediaries was asso
ciated partly with the blurred distinction between money and other financial as
sets. Additional arguments were adduced however. Both banks and other inter
mediaries supply UabiUties to satisfy the preference of the ultimate lenders. An 
analogous argument could establish that watchmakers and ice cream makers are 
essentially similar, they both satisfy the preferences of ultimate consumers. The 
New View's similarity arguments are thus essentiaUy based on a formula with 
minimal content. The smaller the range of defining characteristics the larger 
wiU be the range of " similar entities". Such arguments contribute Uttle to our 
systematic knowledge and yield no informative hypotheses. 

The last theme of the new View deserves a more detailed examination. It as
signs a central role to the public's and banks' behavior patterns in the money sup
ply process. The banks' marginal cost of attracting and maintaining deposits is 
balanced against their marginal gain of asset acquisition and this economic 
mechanism determines the scale of a bank and of the system. It foUow that " for 
bank-created money ... there is an economic mechanism of extinction as weU as 
creation, contraction as well as expansion". A proposition with far reaching im
plications ig also advanced : " If bank deposits are excessive relative to public pre
ferences, they will tend to decline, otherwise banks will lose income. " Moreover, 
" the demand for bank deposits can increase only if the yields on other assets 
fall "7 3 . It is also suggested that the linkage between money supply and poUcy is 
sUppery and possibly unreliable. In particular, the impressive variability of net 
free reserves (relative to required reserves) is adduced to evidence a "loose link
age between reserves and deposits"73. We note lastly: "Without reserve re
quirements, expansion of credit and deposits by the commercial banking system 
would be limited by the availabiUty of assets at yields sufficient to compensate 
banks for the cost of attracting and holding the corresponding deposits... When 
reserve requirements and deposit interest rate ceiUngs are effective, the marginal 
yield of bank loans and investments exceeds the marginal cost of deposits to the 
banking system. In these circumstances additional reserves make it possible and 
profitable for banks to acquire additional earning assets. The expansion process 
lowers interest rates generaUy enough to wipe out the banks' margin between 
the value and the cost of additional deposits73. " The last quote asserts that in the 

73 All quotes are from James Tobin, "Commercial Banks as Creators of Money", 
104 op. cit. 



absence of requirements and ceiling rates, the money supply is not tied effectively 
to the monetary base. Injections of base money cannot induce an expansion in 
bank credit and money stock without these institutional constraints. They en
force a "coerced" equiUbrium on the banking industry with marginal gains 
from asset acquisitions above marginal costs of deposits. In a competitive banking 
system not subject to requirements and ceiling rates, the expansion of deposits is 
severely limited. Banks converge in the absence of constraints to a position equat
ing the marginal discounted value of net earnings from asset acquisitions with 
the marginal discounted value of costs associated with deposit expansion. The 
formulation quoted suggests that this position is insensitive to injections of base 
money. This analysis impUes that in the absence of requirement ratios and ceil
ing rates the money supply and bank credit are independent of the monetary 
base. It furthermore, implies that a positive response of the monetary magni
tudes to the base depends on the two policy constraints. 

The New View's analysis ofthe monetary system poses both an analytic and an 
empirical issue. We wish to determine on the analytic level whether the selected 
behavior necessarily imply the system's asserted insensi ti vity to variations in the 
base. The optimal volume of bank earning assets emerges in Tobin's description 
from the interaction between the marginal gain g of earning assets^ and the 
marginal cost of deposits c. We specify therefore the following condition de
scribing the banks' behavior in the absence of constraints 

g(A,m) = c(D,v) 

ëi < 0 < g2 and c1 ^ 0 < c2 

where D indicates total deposits, m the market conditions and v is an index 
of conditions (incl. interest payments) offered on deposit accounts. The index v 
is a function v(m) of m. We add two more equations, a statement covering 
the consoUdated position of the monetary sector 

B + A = M= (l+k)D 

and the other statement describing the pubUc's asset supply to banks. 

A = s(m, . . . ) , s± < 0 

where B is the base, s the asset supply function and k denotes the currency ra
tio C/D. These specifications are consistent with Tobin's discussion and offer 
an admissible expUcation. 
Suitable substitution reduces the system to two equations: 

g(A,m) = c 
B + A 

v{m 1 + A ' 

A = s(m, . . . ) . 

1 



The derivative of A with respect to B can now be obtained by appropriate dif
ferentiation and we have 

dA —s1 cx 

~*Z = - * i l > i (1 + * ) - < * ] + (1 + A) h ^ ~ " f t ] ' 

Inspection of the formula immediately determines that a constant marginal 
cost of deposits (i. e. c± = 0) forms a necessary and sufficient condition for 
changes in the base to have no effect on the volume of earning assets. Rising 
marginal costs are necessary and sufficient even in the absence of ceiling 
rates on v and requirement ratios. 

But suppose now that the marginal costs of deposits are constant and c2 

thus vanishes. In this case effective constraints imposed by reserve require
ments and ceiling rates do become necessary conditions for the monetary 
system's responsiveness. We denote the average requirement ratio with r and 
the public's currency ratio with k and we obtain thus: 

\—r 
A < B 

~~ r + k 

i.e. the volume of earning assets is at most equal to the right side expression. 
If the constraints are really effective we obtain a volume A equal to the limit
ing expression which is smaller than the unconstrained volume determined 
by the system above. It follows therefore that 

> c [ . . . , v]. 

With v fixed at the ceiling rate the marginal cost is constant and also held be
low g by the constraints r and v. The constraints thus completely determine 
A and the market determines m according to the equation A = s(m...). Un
der these circumstances an increase in the base will induce an expansion in A, 
provided that the resulting reduction in m and increase in A do not lower the 
marginal gain g below the marginal cost c. Thus even with the constraints at 
work, an increase in the base beyond a magnitude determined by the differ
ence (g-c) and the numerical size of the derivative g1 will exert no effect on 
the monetary system. 

The analytical clarification of Tobin's proposition reveals the source of the 
problem. One need not harp on the constancy of the marginal cost of deposits 
which is required to estaMish the result. Let us accept such constancy as a re
levant first order approximation. The problem is fundamentally characteristic 
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money and its effects on the real opportunity set. In this particular case the 
analysis of the banks' behavior completely misses the role of cash assets. 
Tobin's analysis assumes that cash assets in excess of the required volume are 
zero. This very assumption creates Tobin's problem. Tobin properly empha
sized the appUcation of economic analysis to balance-sheet position, but this 
should include all balance-sheet items, even cash assets. And recent research 
bearing on the banks' excess reserve position provided new insights into the 
productivity and function of such excess reserves74. It follows thus that 
Tobin's description of the banks' optimizing behavior is incomplete. The mar
ginal productivity p of excess reserves must be introduced simultaneously 
with the marginal gain g of earning assets. This wül enable an examination 
of the conditions which cause vanishing excess reserve or large excess reserve 
holdings by banks. The detail of the analysis has been developed in appendix VI. 
We summarize the major results bearing on our issue. The interaction be
tween the marginal productivity of the reserve position and the marginal 
gain of earning assets with the marginal cost of deposits modifies the results 
substantially. Tobin's basic proposition does not hold. The existence of con
straining reserve requirements and ceiling rates is neither a necessary nor a 
sufficient condition for the monetary system's responsiveness to variations in 
the base. And this responsiveness persists even with a marginal cost of depo
sits which is insensitive to the volume of deposits. 

A more complete analysis recognizing the function of reserve positions thus 
denies a major proposition of the New View. This analytic clarification is how
ever not sufficient to determine the relevance of Tobin's proposition. Observa
tions on the relative behavior of money stock and monetary base are required 
for this purpose. Tobin's proposition would be confirmed provided the respon
siveness of money stock and bank credit to changes in the base is positively as
sociated with the level of reserve requirements and the currency ratio and 
negatively with the level of ceiling rates. Moreover, data from unconstrained 
banking experiences are particularly useful in this context. A preliminary 
survey of the observations yields little support for Tobin's proposition. 

The intellectual appeal ofthe New View for Central Bankers is largely attrib
utable to the relative weights assigned to monetary authorities and to the role of 
banks' or public preferences in the causal process governing the money supply. 
Some of these issues were already considered in the section attending to the re
verse causation. But there remains an analytic problem associated with the 
framework used by the Yale position to discuss the money supply process. The 

74 Peter A. Frost, Banks1 Demand for Excess Reserves, unpublished Ph. D. disserta
tion, University of California at Los Angeles, 1966; Peter A.Frost and Thomas Sar
gent, "Money Market Rates, the Discount Rate and Borrowing From the Federal 
Reserve", Journal of Money, Credit and Banking, February 1970. 107 



central issue bears on the role ofthe public and banks. The New View asserts that 
an excess supply of deposits yields essentially a contraction of deposits. The mone
tarist hypothesis impUes that such an excess supply expands output and affects 
price-levels. The difference follows from some crucial analytic characteristics of 
the New View. Its analysis proceeds in the confines of a framework which omits 
the interaction between existing stocks and new production flows. The analysis is 
restricted to turnover flows of existing stocks and the substitution between these 
entities. Within these confines an excess supply of deposits can only lower asset 
yields until an expanded deposit demand, higher reserve ratio and currency de
mand restore equilibrium. And it is, of course, quite correct that the volume of 
deposits can only increase in case of an expanded deposit demand. And within the 
constraints imposed on the analysis this will occur only if asset yields fall. Of 
course inflations and deflations become somewhat mysterious experiences in this 
case, except that they are thoroughly dissociated from monetary evolutions. An 
excess supply of money causes no inflation, however large this excess supply, it 
only lowers interest rates and the money supply. But this again leads us back to a 
notion that monetary equilibrium, i. e. equality between desired and actual no-
minai balances is restored by continuous adjustment ofthe monetary multi
plier. Once more, the relevant observations yield no evidence supporting such 
a contention. It follows that desired and actual balances are not adjusted by 
interest rates of substitutable assets only. The substitution reaches effectively 
beyond existing assets and is not confined by the paradigmatic framework 
which implicitly assumes the price-level to be held constant whatever adjust
ments may occur. 

The extended range of substitution is clearly impUed by the marginal pro
ductivity theory of money. This marginal productivity is expressed by a per
manent stream of yields associated with a unit of real balances. The substitu
tions considered by the New View thus play between alternative expected fu
ture streams of utilitites associated with different assets. But Irving Fisher, 
also from Yale, emphasized an additonal direction for substitution, viz., an in
tertemporal substitution. This involves substitution between permanent yield 
streams of money (or other assets) and current consumption utilities. If the 
marginal productivity of real balances falls sufficiently low, the current value 
of the permanent yield drops below a current consumption utility and some 
real balances are replaced by consumption. This substitution involves a move
ment along an intertemporal indifference surface and thus lowers the internal 
rate of discount. An excess supply of money described by Tobin consequently 
lowers initially the marginal product of money. This means that the disocunted 
values of permanent yields associated with real balances are lowered rela
tive to the discounted values of yields associated with other assets or current 
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tween alternative permanent-yield streams but also intertemporally. Both 
market rates and internal rates of discount change simultaneously. It foUows 
from this modification of Yale's New View with the help of Yale's older view, 
that an excess supply of money is not removed by a substantial reduction in 
the money stock. It is dominantly removed by an expansion in demand in
duced through lower asset yields and larger consumption raising the exchange 
volume, and eventually by rising prices. 

The discussion was based thus far on Tobin's arguments cast in the mold of 
a theory of the firm approach to money supply theory. But there remain some 
other pieces of analysis to be examined which were offered by Tobin and 
Brainard75. These authors constructed an explicit framework describing the 
interaction of asset markets and of financial institutions operating on these 
markets. This framework differs from the theory of the firm approach ex
plored above. The Tobin-Brainard framework remains however a formal ex
ercise with minimal content. It can be supplemented with order constraints 
which implicitly assign a comparatively minor role to the agents stressed by 
the New View. But such constraints are probably inconsistent with the theory 
intended with the suggestions. So far, however, the record of observations 
yield Uttle promise for the intended theory. The basic framework developed 
by Tobin and Brainard remains however independent of this intended theory. 
It is actually quite close to the formal properties of some monetarist money 
supply theories. Tobin-Brainard center the money supply process similar to 
Brunner-Meltzer on a description of credit markets. Money stock, interest 
rates and bank credit emerge from the interaction of demand and supply on 
these markets. As a matter of fact, inspite of the apparent differences in the 
descriptions, there exist suitable and purely formal manipulations which 
transform the Brunner-Meltzer frame into the Tobin-Brainard frame and 
conversely76. It is remarkable, moreover, that the interpretations of the New 
View offered by Gramiey-Chase and Warren Smith77 actually diverge in the 
same general and fundamental manner from both the Tobin-Brainard and 

76 The framework referred to has been elaborated in papers published by James 
Tobin and William Brainard. The reader may usefully consult monograph 21 of the 
Cowles Foundation, op. cit. 

76 The Brunner-Meltzer money supply theory was discussed in the following two 
papers, " A Credit Market Theory of the Money Supply", Essays in Honor of Marco 
Fanno, Padua, 1966; and "Liquidity Traps for Money, Bank Credit and Interest 
Rates*', Journal of Political Economy, January 1968. 

77 Lyle E.Gramley and Samuel B.Chase, "Time Deposits in Monetary Analy
sis' \ The paper appears together with a critical assessment by Karl Brunner in Tar
gets and Indicators of Monetary Policy, San Francisco, 1968, ed. by Karl Brunner. 
Warren Smith, "On Some Current Issues in Monetary Economics: An 
Interpretation", Journal of Economic Literature, September 1970. 109 



Brunner-Meltzer framework. The latter separates the pubUc's money demand 
and asset supply to banks whereas the former identify these behavior pat
terns. It follows that the Gramley-Chase-Smith version is incompatible with 
the basic program ofthe "New View"78. 

A final word concerning the New View may be appropriate. It has contri
buted to the development of monetary analysis in several respects. Its system
atic emphasis on the application of relative price theory to the balance-sheet 
positions moves economic analysis into the range of financial and monetary 
phenomena. The details of portfolio analysis poses however a new issue: how 
much detail is useful for an explanation of aggregative monetary processes. 
One should probably recognize another conflict between the monetarist posi
tion and Yale's position on this score. The monetarist hypothesis impUes that 
the details of the financial structure and particularly the asset structure of 
commercial banks possess little significance with respect to the macro-respon
ses of the system to monetary impulses. The New View would probably con
tend the opposite. This issue still requires further examination in the future. 

The New View's programmatic emphasis on a theory of the firm approach 
to banking behavior appears particularly promising. This opens a field of anal
ysis which has been neglected and could provide important analytic founda
tions for empirical money supply theories. But the New View has contributed 
little to the formulation of such theories. It reacted to the stagnation in money 
supply theory still observed by the end of the 1950's, and the academic 
heritage in this field with an emphatic program to extend economic analysis 
to this range of problems. The monetarists proceeded meanwhile to assemble 
the inherited building blocks into empirical hypotheses explaining the domi
nant contours of the money supply process. The difference in approach has 
been expressed by serious substantive conflicts. But on several important as
pects, e. g. the systematic exploitation of price theory, and the firm theoretic 
foundation for an explanation of banking behavior, the monetarist position 
and Yale are quite compatible and reenforce each other. 

VII I . T h e Analysis of Monetary Policy 

1. The Information Problem 

The examination of monetary policy can be usefuUy subdivided into three 
major groups of problems: the information problem, the interpretation prob-

78 The reader may find a more detailed analysis of this issue in my chapter "Mone
tary Analysis and Federal Reserve Policy", Targets and Indicators of Monetary Poli 
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lem, and a determination problem. AU the major issues discussed in the Uter-
ature or confronting the poUcy-makers can be subsumed under this partition. 
Our survey covers the information problem only in passing. The Board of 
Governors ofthe Federal Reserve System and the Federal Open Market Com
mittee (FOMC) are the institutions responsible for deUb erate execution of 
monetary poUcy. In order to implement their responsibiUty, these poUcy bod
ies continuously assess the general movement of our economy, the pace of 
economic activity, the pressures on the price level and the trend in our bal
ance of payment. Even the most cursory study of the published Record of Pol
icy or the available minutes of the FOMC convinces a reader that the collec
tion of relevant information as well as the assessment of the major trends is 
effectively organized. Substantial investment of additional resources to im
prove the quality, or speed up the summaries available to the poUcy-makers, 
would yield a comparatively small marginal productivity. Our poUcy institu
tions exhibit an exceUent record with respect to this information problem. 

This evaluation, however, was sharply contested in the early 1960's. Sta
tistical studies of the movement of monetary aggregates appeared to reveal a 
pronounced "inside lag" of monetary policy. This inside lag consisted of two 
parts, a recognition lag and an action lag. The recognition lag measures the 
time elapsed between the actual change in the pace of economic activity and 
its expUcit recognition by poUcy makers, whereas the action lag measures the 
time intervening between such recognition and suitable action by the appro
priate poUcy bodies. The substantial length assigned to the "inside lag" by 
several statistical measures which related movements of monetary aggregates 
with the changing pace and pressures of economic activity, seemed to result 
mostly from the recognition lag. However, a detailed examination of the pub-
Ushed Record of Policy and the minutes of the FOMC does not support this 
contention. The published record permits a rather definite specification of the 
time at which the poUcy makers expUcitly recognize a change in economic 
movements. A comparison of these months of recognition with the prior peaks 
or troughs in economic activity measured according to the established proce
dure of the National Bureau of Economic Research, yields an average recogni
tion lag of at most two or three months. This is actually an excellent record 
and should be fully appreciated. This record attests to the fact that know
ledgeable men of affairs capable of efficient summary assessments were ap
pointed to our policy bodies. The only substantial delay in recognition can be 
found for the postwar period in 1957. But a detailed examination of discus
sions by economists, journalists, legislators and administrators recorded in this 
year shows a pronounced uncertainty about the basic trend in economic activ
ity. Economic activity was drifting unclearly for a lengthy period and made a 
decisive assessment quite difficult for anybody. I l l 



2. The Interpretation Problem 

aj On Background and Relevance 

The separation of monetary analysis from the discussions of actual policy 
problems noted in the introduction affected the analysis of monetary policy. 
The issues considered in academic discussions of economic policy usually had 
Uttle relevance for the policymaker. They rarely dealt with the questions 
which concerned him. The selection of problems in the quantitative analysis 
of economic policy is frequently guided by the analytic apparatus and not by 
the nature of actual problems which confront the policymaker. The mastery 
of a sophisticated analytic apparatus subtly dominates the kind of questions 
asked and seriously discussed. Questions and problems which cannot be sub
sumed under the paradigm are naturally dismissed as irrelevant or uninter
esting. What cannot be fitted into the acquired mathematical machinery at
tracts no attention. This fate befell essentially the indicator problem of mone
tary policy. Economists attuned to the Tinbergen-Theil analysis of economic 
policy exhibit some natural difficulties in appreciating even the existence of a 
problem and are inclined to follow Herrn von Korf's (or was it Palmstrom) 
example when he concluded "messerscharf, nicht sein kann, was nicht sein 
darf." 

So what is the indicator problem? It should be noted first that it is a problem 
formulated by the policymakers and not by academic economists. But it would 
appear important for academic economists to accept and examine this problem. 
The consequences of misconceived and poor solutions of this problem are too seri
ous to leave it entirely to the concern of Central Bank officials. A student of the 
Federal Reserve's history who pages carefully the minutes ofthe Federal Open 
Market Committee and the predecessor Committees, will rapidly encounter the 
indcator problem. During the early phases ofthe Great Depression the members 
ofthe Board of Governors frequently pondered and explicitly discussed the ques
tion how to interpret monetary policy. They wished to know how to assess the 
thrust conveyed by the monetary system and the strategy pursued by the au
thorities. In particular, they were looking for a measure which yields reliable 
information about the monetary thrust transmitted to economic activity. 
They usually settled at the time on market rates of interest as their preferred 
choice of an indicator expressing the thrust conveyed by monetary policy. The 
higher interest rates were, the " t igh te r" policy, and the smaUer is both the 
power applied by policy and the thrust from monetary forces pushing on the 
pace of economic activity. The lower interest rates on the other hand, the 
larger in this view is the thrust applied by monetary policy. This solution of 
the indicator problem exerted a disastrous influence on ensuing events. Inter-

112 est rates had fallen to low levels not because of an expansionary policy push-



ing on economic activity, but because low levels of activity had shrunk the de
mand for funds. The Federal Reserve thus attributed the low interest rates to 
its policies when they actually emerged as natural consequences of the eco
nomic deflation. The resulting belief that its policies were already expansion
ary formed the major reason that a really expansionary policy was never sys
tematically pursued during the Great Depression. This misconceived belief 
about its own policies also explains the views which have entered many text
books inspite of Laughlin Currie's early attempt to expose the fallacy. Once 
the Federal Reserve authorities believed it was pursuing an expansionary pol
icy and also observed together with many newspapers, politicians, and aca
demic economists who had uncritically accepted the Federal Reserve's inter
pretation, that economic activity did not respond, there emerged the legend 
of a powerless monetary policy. The monetary authorities behaved in this re
spect analogously to the car driver who bitterly complains about the power 
failure of his engine when the car grinds to a halt because he applied the 
brake in lieu ofthe accelerator. 

The same indicator misled the Federal Reserve also on many other occa
sions. The Annual Report for 1949 asserts that the authorities pursued an ag
gressively expansionary policy. Interest rates indeed fell and actually induced 
the Federal Reserve to sell large quantities of government securities on the 
markets. Table IV presents some relevant information bearing on this period. 
The first column shows the percentage change of the money stock between 
three month moving averages separated by one month. The second column 
measures the contributions by the monetary authorities to the total percen
tage change. The reader should note the unrelenting negative sign of the 
authorities' contribution to the growth rate of the money stock. In 1950 and 
1951 on the other hand the money stock grew at more than 4% per annum 
pushed to a major extent by the behavior of the monetary authorities. Never
theless the Annual Report states that policy was moderated and turned grad
ually restrictive. Many other episodes could be selected in order to demon
strate how the Federal Reserve's choice of interest rates as an indicator of 
monetary policy caused the systematic negative association between what 
they said they were doing and what they were actually doing79. 

Somewhere during the earlier postwar period the Federal Reserve authori
ties shifted from the dominant use of interest rates as an indicator of policy to 
a more frequent use of free reserves (excess reserves minus total borrowing 

79 My article on " T h e Role of Money and .Monetary Policy", op.cit, contains some 
more material bearing on this issue. The reader is also referred to the work jointly 
authored with Allan H.Meltzer and published by the Banking and Currency Commit
tee of the US House of Representatives in 1964: Some General Features of Federal 
Reserve Policy Making; The Federal Reserve's Attachment to Free Reserves. 115 



Table IV: Percentage Changes of Money Stock and The Contribution Made by 
the Authorities 

Money Stock Contribution by 
Authorities 

1/1949 

2/1949 

3/1949 

4/1949 

5/1949 

6/1949 

7/1949 

8/1949 

9/1949 

10/1949 

11/1949 

12/1949 

•2.59 

2.12 

.95 

.12 

.60 

.36 

.60 

1.19 

1.43 

.84 

0 

1.09 

—2.59 

—2.18 

— 1.07 

— .26 

— .54 

— 1.49 

— 1.70 

— 1.52 

— .55 

— .83 

— .59 

— .62 

from the Federal Reserve Banks). The Federal Reserve hypothesis of the 
money supply process supplemented with the Credit View of the transmission 
process seemed to suggest such a choice. A larger volume of free reserves ac
celerates the adjustment rate È of bank credit and thus raises the volume of 
aggregate demand. Larger free reserves appear thus to convey a larger mone
tary thrust on economic activity. Once again, the reader of the Federal Open 
Market Committee's minutes will note detailed and extensive discussions 
about the adequacy of the selected indicator. President Sprouls of the Federal 
Reserve Bank of New York entered in 1956 an extensive paper bearing on 
this issue into the minutes. It advocates explicitly the use of free reserves to 
guide the systematic interpretation of the policy line pursued by the authori
ties. It also offered a classificatory scale based on the level of free reserves 
ranking policies between "very t ight" and "very easy". The change in the 
scale used by the authorities to gauge the monetary thrust did not change the 
fundamental misinterpretation of policy and evolving monetary situations. It 
was shown at another occasion that the Federal Reserve's verbal description of 
its policy correlated very highly with the movement of free reserves. We ob
serve on the other hand a negative correlation between this verbal description 
and the authorities actual behavior expressed by the monetary base. In 1958 
free reserves swung around by more than $ 1 billion from a negative to a 
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its policy quite radically. But the growth rate (of a three month moving aver
age) of the money stock fell from 5.21% p.a. in November 1952 throughout 
1955 to .41% p.a. by December 1955. And this deceleration was completely 
dominated by the behavior of the monetary base, i. e. the actual behavior of 
the monetary authorities. 

This discrepancy between the authorities interpretation and actual events 
may still seem puzzling. A causal glance at our Credit View analysis seems to 
justify the official interpretation. But here we meet again a problem already 
encountered, the substitution of an impressionistic inspection of a subsystem 
of the relevant relations for a complete analysis. An analysis of the structure 
in appendix III yields no support for the choice of free reserves as an adequate 
indicator, even with the full admission of the focal role of free reserves in the 
causal process shaping the adjustment rate ofthe banks' volume of earning as
sets. It is noteworthy that the system does not preclude a negative association 
between the equilibrium level of free reserves and the base. The equilibrium 
position of the creditmarket implies 

dF* 1—r r + k dE* 

~dB? ~ \+k~ \ + k ~dB« 

dE* - / z ^ C l - r ) 
where = 

dBa -hx dx (r + k) — h2 d4( l + k) 

where all the symbols have been explained in the appendices, except F* and 
E* denoting the equilibrium levels respectively of F and E, i.e. free reserves 
and bank credit. The result depends crucially on the sign of h2, the derivative 
of the banks adjustment rate with respect to market rates of interest. This de
rivative is positive for market rates sufficienctly low relative to the ceiling 
rate and negative for rates sufficiently above the ceiling rate. At comparative
ly lower interest rates dE*/3Ba is thus less than (1 - r ) (r + k)"1 and dF*/dBa is 
consequently positive. At rates sufficiently high, h2 becomes so low that 
8F*/dBa turns negative. 

Another aspect of the complete analysis is more important however. The 
level of free reserves depends critically on other magnitudes. In our simplified 
version it depends on the level of fiscal policy variables and the expected real 
yield on real capital. An increase in the latter and of government expendi
tures lowers free reserves and an increase of taxes raises free reserves. The 
use of free reserves as an indicator of monetary policy thus attributes fre
quently effects to monetary policy which actually emanate from other parts of 
the system. The same problem can also be approached in the following way. 
Suppose the monetary authorities desire to hold the monetary thrust at a con-



stant level and thus maintain a constant level of free reserves. Suppose now 
that taxes have been reduced, government expenditures raised and the ex
pected yield on real capital increases. In order to maintain the free reserves at 
the desired constant level the Federal Reserve will be forced under these cir
cumstances to accelerate the growth rate of the base. But this will also accel
erate the expansion of economic activity according to the positive total deriva
tive 8YjdBa listed in appendix III. The Federal Reserve thus believes that it 
holds the monetary thrust on " a n even keel" or follows a neutral policy 
when it actually accelerates this thrust and raises the push exerted by its be
havior. A more complete analysis of the Credit View yields thus no analytic 
support for the initial impressionistic response to the description of aggregate 
demand function and reserve adjustment statement. 

The same analysis can also be used to resolve the apparent conflict between 
the evidence of a short "inside lag" based on the Record of Policy and the 
minutes of the Federal Open Market Committee and a lag of several quarters 
inferred from statistical regressions by Kareken and Solow80. These statistical 
studies regressed the money stock (or bank credit) and free reserves on a com
bination of variables expressing the alleged major economic goals of the policy 
makers. The lag structure used in these regressions was interpreted to yield a 
measure of the inside lag. The reconciliation between the observed lag of the 
money stock and the short recognition lag revealed by the Record of policy 
depends on the misinterpretation of policy resulting from the use of free re
serves to scale monetary thrust. Whenever activity retards, free reserves in
crease. This pattern is implied both by the Credit View and the monetarist 
hypothesis. The increase in free reserves is interpreted by the authorities as a 
shift to an expansionary policy. But this belief actually retards the proper ac
tion necessary to increase the growth rate of the money stock. The rapid in
crease of free reserves resulting from a pronounced economic retardation fre
quently induces the monetary authorities even to retard the base and thus to 
strengthen the economic deceleration, but still believing that policy has been 
adjusted " to lean into the deflationary winds". Actually, it has under the cir
cumstances contributed to strengthen this wind. The money stock gradually 
reverses its movements over the downswing as a result of the emerging cyclic 
decline of the currency ratio. The Hawtrey effect contributes effectively to 
terminate monetary deceleration and policy frequently follows at a later stage 
only. The statistical lag observed can thus be interpreted as an action lag gen
erated by a misconceived choice of an indicator or scale guiding the authori
ties interpretation of evolving monetary situations. 

80 John Kareken and Robert Solow, "Lags in Fiscal and Monetary Policy", Stabili
zation Policies, Commission on Money and Credit, Englewood Cliffs, New Jersey, 
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The gradual change from an indicator in terms of interest rates to free reserves 
reflected the modification of the Federal Reserve hypothesis, "the original Bur
gess-Riefler hypothesis made interest rates a dependent variable linked positive
ly with the banks' borrowing position. This older version was already replaced 
partly by Currie who made the banks' adjustment rate of bank credit the depen
dent variable. But the final reformulation came in the 1950's with the result de
scribed in appendix III. The Federal Reserve's initial choice of interest rates was 
thus not conditioned by any consideration of Keynesian analysis. Many econo
mists joined subsequently the Federal Reserve's initial choice and argued the 
case on behalf of interest rates by references to a Keynesian framework. It is 
usually argued that interest rates provide the crucial linkage in the transmis
sion of monetary impulses. This argument is combined with a " self-evident 
t ru th" to the effect that the crucial linkage item provides the most reliable 
indicator. But this proposition is neither self-evident nor true. Characteriza
tion as a central linkage element is neither a necessary nor a sufficient condi
tion for the selection of an optimal indicator. Consider interest rates in the 
context of Keynesian analysis. The reduced form equation of interest rates 
shows that interest rates move in response to an array of predetermined varia
bles. The use of interest rates for scaling policy thus again assigns effects to 
monetary impulses which are due to other causes even in a very Keynesian 
world. Actually, the simple Keynesian models of textbook fame imply that 
the growth rate of money stock offers a reliable scale for ordinal measures of 
monetary thrust. Without detailed knowledge of structural properties the 
model establishes that ordinal aspects of monetary growth provide a logical 
basis for comparative statements of monetary thrust81. 

Tobin applied the same linkage argument to his analysis of the transmis
sion process centered on the "required rate of return of real capital". In the 
context of appendix IV this rate is represented by the asset price P of real cap
ital. Tobin thus proposes essentially the differential dP/dBa*dBa as an indica
tor of policy. On several occasions in various published papers Tobin actually 
assesses monetary thrust in terms of a derivative analogous to dP/dB. But an 
examination of appendix IV establishes that the actual thrust is measured by 

dy 
— d'B 

i 

A 

doc di doc dP 

JÎJB JPJB 

where BOL j di and dcujdP are the partial derivatives of the aggregate demand 
function 5 di j dB and dPjdB are the derivatives of interest rate and asset price 

81 The first chapter in Targets and Indicators of Monetary Policy, op. cit., jointly 
authored with Allan H.Meltzer analyzes this point in detail. 117 



with respect to the base taking account of the interaction between asset mar
kets but omitting the feedbacks via the output market. Lastly, the expression 
A describes the net effect of an output change on the output 

dec dec di dec dP 

dy di dy dP dy 

market taking account of the full interaction of all asset markets with the out
put market, and where dijdy and dPjdy are again derivatives restricted to the 
interaction of the asset markets. It is obvious by inspection that dPjdBa=f= 0 
is not a necessary condition of monetary thrust. It is however a sufficient con
dition. Moreover, in case we possess perfect information about the structure 
the differential dy\dBa • dBa would form the appropriate indicator measur
ing the thrust of policy. And in case of uncertain knowledge of this structure 
we must use dBa as an ordinal scale. Thus, in case of perfect information the 
differential specified defines a ratio scale and in case of incomplete informa
tion the differential of the base defines an ordinal scale. Thus depending on 
the degree of our information we can construct different scales justifying in
terpretative statements of different information content. 

b. The General Description ofthe Indicator Problem 

The argument of the last paragraph can be generalized in order to suggest 
a general solution of the indicator problem. The problem is restated for our 
purposes as the determination of an optimal scale permitting the measure
ment in at least an ordinal sense of the thrust applied by the behavior of 
monetary authorities. 

It is useful to reflect once more however on the purpose of such a scale. In 
order to understand the urgency and relevance of the problem at issue, it is 
necessary to emphasize several facts. We note first that rational actions by the 
monetary authorities depend on reliable interpretations of these actions with 
respect to their consequences, and most particularly with respect to their ef
fects on economic activity. The previous section surveyed the occasionally dis
astrous consequences of unreliable and unassessed interpretations. We observe 
secondly that interpretations differ substantially. The same course of events 
and behavior by the authorities is interpreted to mean something very differ
ent in terms of economic activity and prices by various groups. These differ
ences are not just a "matter of words"; they involve substantive assertions 
about our environment and affect moreover present and future actions. One 
also notes that such interpretations are made in three distinct forms. They 
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Statements. The information content of these statement forms differs of 
course. Each form also requires different levels of reliable information about 
the economic process. Moreover, all three types of statements are based on a 
suitably defined scale. This is perhaps least understood by economists. The fact 
remains however, that classificatory statements are justified by a nominal 
scale, comparative statements by an ordinal scale and numerical statements 
by at least an interval scale. In the absence of such scales the various types of 
statements completely lack any justification and are totally unfounded. It fol
lows that the choice between competing interpretations involves a selection of 
a suitable scale guiding our interpretation. The following paragraph describes 
a procedure which effectively guides the determination of an optimal indica
tor. It provides consequently also a procedure governing the most reliable in
terpretation of monetary policy or monetary impulses relative to the available 
partial knowledge. 

Suppose the economic process is described by a differential equation in vec
tor form : 

f = h[y, m,z] 

where y is the state vector, m the monetary policy vector and z denotes the 
vector of remaining predetermined variables. Consider now that at a point in 
time t0 the vector m is replaced by m+ p where p is a constant added to 
whatever value the vector m{t) assumes at any t>t0. The evolution of the 
system proceeds beyond t0 according to the equation 

y + £ = h(y+\x, x+p, z). 

For the class of piece wise linear systems we can write the results for any par
ticular linear piece 

We also assume that the system satisfies suitable conditions of dynamic stabili
ty so that [L converges for any given p to a limit expression (Z which is a 
function JL(p) of p. Consider now the sum of coordinates which measure eco
nomic activity and denote this sum by ^ . It also becomes a function p^ (p) of 
p. In order to express the circumstance that fZi's dependence on p is condi
tioned by the structure h we will write jZj^)? h)» It is n o w obvious that in 
case of perfect information about h the scalar function ( Z i ^ ; h) offers a relia
ble scale for measuring the thrust applied by the authorities. The scale de
fined is a ratio scale with a natural zero and permitting a comparison of differ
ences. Under perfect information the problem is conceptually trivial but the 
required computational algorithm could still be messy enough. Unfortunate
ly, policymakers do not possess the perfect information available to academic 119 



economists in their classroom exercises. These uncertainties are reflected by 
the fact that we do not know the true hypothesis h. We know only that h be
longs to a class H of hypotheses defined by a group of constraints. Under the 
circumstances we cannot compute the fa associated with any particular p. 
Neither can we observe this magnitude, as it forms a highly constructed, the
oretical magnitude. One looks therefore, for an observable or a computable 
substitute to approximate the true indicator which is neither computable, nor 
observable. The possible choices offered for examination are assembled in a 
set S. The members o of the set S are in general functions of the time paths 
y(t), z(t), p and z(t). We write thus o = o(p,x7z) as the state vector can be 
solved out. We also indicate the dependence of the result on the choice of the 
particular hypothesis h. In order to guide the choice among the alternatives 
offered in the set S we formulate a correlation function C, and define a corre
lation c between JL± and any particular selection otS as follows. It should be 
noted that C involves integration over all the admissible values of p. 

c(h, o, x, z) = C[y^(p, h), o(p, x, z, h)] . 

The correlation is a function of /z, the choice of o and the time paths x and z. 
These time paths are constrained by two admissible classes X and Z of policies 
such that x$X and z$Z. The optimal indicator is now determined by the ap
plication of a decision theoretic procedure. The correlation is maxi mined with 
respect to the sequence of arguments in the following manner. 

max min min min c (o, h, x, z) 
o h z x 

The result of minimizing c with respect to h and the time paths x and z ex
presses the lowest possible correlation obtainable between jx-,̂  and a given o 
which is due to our imcomplete information about the structure of the process 
and the uncertainties of the actual policies pursued. The last operation, max
imizing with respect to the choice of o € 6", determines the highest possible corre
lation from among the worst conditions due to our partial ignorance. The parti
cular entity o € «S which maxi-minis the correlator function forms the optimal 
indicator of thrust resulting from the monetary policies pursued. The procedure 
followed to select an optimal scale from those offered for systematic examina
tion assures us that its ordering of alternative actions by the monetary author
ities is closest to the true, but unknown and noncomputable, ordering. The 
deviation of the maxi-min value of the correlator function from unity is a 
measure of the degree of approximation achieved by the optimal indicator se
lected to interpret monetary policy. It should also be emphasized that the pro-
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comparative statements about monetary policy. Such statements are usually 
quite adequate for purposes of rational policymaking. 

The last statement has been contested, at least implicitly by James Tobin 
and others. Tobin essentially denies the relevance or the usefulness of the in
dicator problem. He argues that the "real dispute is between using any single 
indicator at all and using a procedure of adaptive forecasting... The FOMC 
can estimate the difference that alternative instrument settings will make to 
the future course of the things they are really interested in. They are not 
really interested in interest rates or money supply, for example, while they 
are really interested in GNP, unemployment, and price-levels. They can esti
mate, for example, what difference it makes to the course of those target vari
ables whether or not ... they order the desk to make open market opera
tions... This is the procedure to follow. I am not willing ... to give up on this 
objective and to settle for some simple indicator on the ground that our 
knowledge is so poor about the way the economy operates that we can't make 
policy the way it ought to be made"8 2 . 

Tobin's description requires reliance on a single hypothesis. His procedure 
thus involves elimination of competing hypotheses about the structure of 
monetary processes. Once we have accomplished this, his procedure appears to 
be most excellent. But his advice regresses to the economist's world of perfect 
information usually presupposed in policy analysis. But we do observe alterna
tive and competing hypotheses with little evidence (as yet) to discriminate be
tween their comparative cognitive status. Doubtful readers are invited to ex
amine the various econometric models mutating and multiplying at amazing 
speed and ponder whether we are rationally entitled to select one particular 
hypothesis as the obviously best established in terms of relevant evidence. 
The reality of our knowledge situation thus rationally imposes the decision 
theoretic procedure described above. One last note of caution should be added. 
The optimal scale gauging monetary policy and the scale for inter
preting monetary impulses are in general quite distinct and involve sepa
rate issues. The general formulation of the problem in the paragraphs 
above is constrained to the optimal selection of a scale gauging monetary 
policy. 

3. The Determination Problem 

At least two distinct problems deserve a serious examination. The first con
siders the optimal strategy guiding the monetary authorities' behavior in the 

82 James Tobin, discussion of paper presented by Alan R. Holmes, Controlling Mon
etary Aggregates. The Federal Reserve Bank of Boston, 1969. 



context of prevailing institutional arrangements. The second examines on the 
other hand the institutional arrangements. The strategy problem is more 
usually referred to as the target problem and involves the optimal choice of a 
short-run target governing the continuous adjustments of the policy makers 
control variables. The second problem bears on the optimal arrangement of 
monetary institutions. 

The target problem is considered first. Its origins are found again in the dis
cussions of policymakers and not in the classrooms of academic economists. 
Policymakers had to execute their policies in the face of substantial uncertain
ties about the detailed structure of the economic response mechanism. This 
uncertainty was reenforced by the information lag concerning important as
pects of the economic situation. Moreover, even the money supply or bank 
credit are somewhat nebulous entities looking out from the desk of the ac
count manager executing the directives of the Federal Open Market Commit
tee. It was thus not by deliberate design but essentially a result of institu
tional pressures which induced many Central Banks to use one or the other va
riety of money market conditions as a short-run target. This meant that policy
makers adjusted their instruments according to the movement of the select
ed target magnitude. The desired target values were of course frequently mo
dified in the light of evolving market situations. The Federal Reserve author
ities selected on occasion free reserves as a target and on other occasions 
Treasury bill yield or the Federal Funds rate or a combination of several enti
ties. The choice of a short-run target governing the adjustment of monetary 
policy forms essentially a strategy problem. The central issue bears on the 
choice of a strategy, i. e. a target, which optimizes in some sense the conse
quences measured in terms of economic performance. The Federal Reserve 
hoped of course that an adjustment of open market policies according to the 
movement of money market conditions was well designed to yield good re
sults for the economic process. This is of course much contested. 

It is important to understand that the existence of a strategy problem to be 
solved by the Central Bank is generally recognized. At issue in current discus
sion are the particular selections made. Some economists have argued persi
stently and persuasively on behalf of monetary growth as a proper target. Oth
ers argued on behalf of long term interest rates, the Wicksellian natural rate 
of interest, or the growth rate of total bank credit. The question of an ade
quate choice of the strategy expressed by a suitable target adjustment proce
dure has come very much to the foreground in recent analysis of monetary 
policy. It naturally stimulated efforts to provide an analytic formulation in 
order to approach a better substantiated resolution of the problem-

One procedure which attracted some attention recently is the "variance 
122 approach". It emerged originally with a natural generalization of the Tinber-



gen-Theil analysis of economic policy83. The essential properties of the vari
ance approach may be characterized in general terms as follows: Let the eco
nomic process be described by a vector function in implicit form 5 

#(y>x,rc) = 0 

y is the state vector, x the policy vector and n is a vector of parameters. This 
vector is not known with certainty. Its knowledge is governed by a probability 
distribution /?. The utility function is quadratic in the state vector : 

where K is a (non-singular) symmetric matrix. The admissible strategies 
available to the policy maker are circumscribed by a class of functions S, such 
that every 5 € S is a vector function associating values of the policy vector with 
the state vector y, i. e. x = s(y). The building blocks of the strategy problem 
have been introduced and the logical structure of the problem is described as 
follows: The policy maker selects the strategy stS which maximizes the poli
cy evaluation function U subject to the constraint of the economic process. U 
is of course a random variable, because it is a function of y, which is itself an 
implicit function of a random variable. Maximization applies thus to the ex
pectation of U, i. e. EU. This function is expressed by 

EU=E[-r'Kr] 

Consider now any particular s s S and replace x in g{y, x,n) = 0 with s(y). 
We obtain thus 7 as an implicit function of s and n. It follows consequently 
that the expectation of U is a function of s, given p. This circumstance is for
mulated explicitly as follows: 

where the expectation operation is applied to n by means of the distribution 
p. It follows that EU appears as a function of s, given K and /?, i. e. 

The optimal strategy s0 is now determined by maximizing EU with respect 
to s € S. The maximizing s0 forms the optimal strategy and the arguments of 

83 Jan Tinbergen, Economic Policy: Principles and Design, Amsterdam, 1956; 
Henry Theil, Optimal Decision Rules for Government and Industry, Amsterdam/Chi
cago, 1964. The variance approach can be found in papers published by William 
Poole, " Optimal Choice of Monetary Policy Instruments in a Simple Stochastic Macro 
Model", Quarterly Journal of Economics, May 1970. Gregory Chow, "Optimal Sto
chastic Control of Linear Economic Systems", Journal of Money, Credit and Bank
ing, August 1970. 125 



s0 with non-vanishing derivatives form the optimal choice of targets in a 
combination defined by the derivatives of s0. 

This analysis has many attractive features and easily appeals to the sophisti
cated analytic instincts of economists. There remains a serious reservation 
however. The logical structure of the variance approach excludes the most 
important aspect of the target problem actually confronting policymakers. 
The optimization procedure minimizes a contemporaneous variance in the 
cross section of the time path. The resolution of this problem assures us that 
the variability expected at any time point due to our incomplete information 
has been minimized by a suitable choice of policy adjustments. But we obtain 
no assurance from this procedure about the variability or instability of the 
process over time. Whatever the variability over the time profile, variability 
due to stochastic structure has been minimized in the cross section of time. 
The variance approach provides thus only a very partial answer and applies 
probably to the pragmatically least important portion. 

The complete answer should obviously combine the two variability aspects, 
the time profile and the stochastic structure (or stochastic information about 
the structure). The description of the extended analysis is unavoidably re
stricted to a sketchy outline. The economic process is again described by a vec
tor differential equation: 

f = h(y, x, z, n) 

with the meaning already assigned to the variables y, x and n; z is a vector of 
predetermined variables. The parameter n is governed by a probability densi
ty p{njh) which depends on h. Moreover, h is a member of a class H. We com
bine thus uncertainty with respect to the true hypothesis with either incom
plete (stochastic) information "wi th in" h or a stochastic structure of h. The 
adjustment of the policy vector is governed by an admissible strategy s tS 
drawn from a set S of relevant alternatives. The general form appears thus 

x = s(y, x) ssS. 

We still require a performance function. This utility function is specified in 
two steps. We begin with 

U=-(y-g)'K(y-g) 

where g denotes a vector of desired growth rates and K is again a symmetric 
matrix. First, one obtains a variance function which impounds the variability 
in the cross section of time associated with the stochastic properties. This vari-

124 ance function is defined by 



V= - t r a c e z ] [h(y, x, z,n)-E[h(y, x, z,n)]]2 p(nlh)dnAE-g)1 K(E~g) 

where the expectation E of y = h(y, x, z, n) is taken with respect to the 
density p governing the random parameter n. The description of V thus de
termines that V is a function of y, x, z given p and h. We express this cir
cumstance by 

V = V(y, x, z; p, h) . 

This variance function occurs now as integrand of the function describing 
performance over the time profile. We obtain in this manner the performance 
function P 

T 

P = fV(y,x,zhp,h)dt. 
o 

The last step in our analytic outline is obtained by solving the differential sys
tem describing the joint movements of y and x over time. The result can be 
written in the form 

y = a 0 ( 0 ) ; s, h] 

x = ß[z(0)iS,K\ 

where a and/? are functionals of the time path z(0), the strategy s and the hy
pothesis h of the process. Suitable substitution for y and x in the performance 
function thus yields ultimately 

P = P[s,h,Zip\ 

i.e. the performance depends on the time path z(0), the strategy s and the hy
pothesis h. And the optimal strategy can be decided upon either by a Baysian 
procedure in case of incomplete stochastic information pertaining to the class 
H of hypohteses or in the absence of such knowledge by a suitable maxi-mini 
decision. The latter would in particular apply as follows 

max min min P(min, h} z$ p), 
s z h 

i.e. the optimal strategy minimizes the worst variabilities over time attribut
able to our partial ignorance about the process expressed by h and the time 
path of z. Moreover, these variabilities over time take account of the cross sec
tion variability according to the construction of the performance function. 125 



The outline may look more forbidding than the basic idea. Still, the reader 
should question where it all leads. The crucial function of the procedure is to 
provide the conceptual clarification necessary for a successful examination of 
the target problem. The outline was not presented with the idea that we 
should devote attention to computational algorithms which will determine op
timal policy functions. Perhaps one day—who knows. But this would be quite 
prematurely ill-advised at the present stage and would only encourage 
learned exercises. But there is another aspect, frequently overlooked, to such 
conceptual clarifications. They can, when properly developed, usefully guide 
an essentially experimental approach to the examination of specific targets (or 
policy functions) seriously considered by the policymakers. It is noteworthy 
that such an experimental approach has emerged among the research work 
proceding at the Board of Governors. This development deserves much credit 
and encouragement. Most interestingly it forms precisely the kind of investi
gation which the conceptual clarification would suggest in the absence of a 
useful algorithm to execute actual optimization. James Pierce used the 
FRS-MIT econometric model for this purpose and considered several decision 
rules seriously discussed by economists. These rules include a constant mone
tary growth " subject to maximum allowable changes in interest rates. For ex
ample, if the interest rate constraint is violated during any period, the money 
stock could be changed sufficiently to bring the interest rate back to its allow
able range. By varying the severity of the interest rate change constraint, the 
rule could range all the way from a Friedman rule, where any change in in
terest rate is tolerated, to a pure interest rate rule, where no interest rate 
change is tolerated at all. Narrow constraints would be appropriate when it is 
likely that short-run shifts in the money demand functions are an important 
source of instability. The relationship between money growth and interest 
rates should be made negative if the source of large interest rate changes is 
shifts in the savings and investment function"84. Pierce considers secondly 
" a n interest rate rule ... subject to a money growth constraint. Thus, the in
terest rate rule would be pursued singlemindedly provided the growth in the 
money stock did not fall outside some predetermined range... By varying the 
width of the allowable range of growth rates, the rule can range all the way 
from a pure interest rate policy, in which any money growth rate is allowed, 
to a Friedman rule, in which only one growth rate is allowed, and the interest 
rate is free to vary. Narrow growth rate ranges would be appropriate when it 
is likely that shifts in the saving and investment functions are the source of 
instability"84. It should be noted that Allan H.Meltzer proposed in a discus
sion one of the targets partly examined by James Pierce: "State the target as 

84 James Pierce, "Some Rules for the Conduct of Monetary Policy", Controlling 
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a growth rate of the quantity of money, or of the monetary base ...Set a 
range of fluctuations in interest rates as the new proviso clause"85. The simu
lation of the economy's performance determined by the various target choices 
yields important information. Proper execution of such simulations outlines 
both the temporal and stochastic variability of the crucial goal variables. Of 
course, the performance characteristics are determined relative to a given 
theory contained in the econometric model used for the simulation study. 
This is equivalent to a comparison of the P-values in the previous perform
ance function resulting from alternative selections ss S under the same hsH. 
The experimental approach guided by the conceptual clarification now indi
cates that we need to repeat the simulation in the context of alternative theo
ries. The same choices of s € «S should be examined under all seriously ad
vanced empirical hypotheses. Such an endeavor has become quite manageable. 
The results would be very instructive for our purposes. In case we obtain sim
ilar performance characteristics and a similar ordering of the various strate
gies considered under all hypotheses available, we would have acquired strong 
evidence in support of one particular strategy. In case the performance pat
terns vary substantially with the hypotheses chosen, further analysis of the 
differences becomes necessary. Most importantly, a serious evaluation of the 
major alternative hypotheses and a careful ranking of their cognitive status 
would be essential for rational policy making. The systematic evaluation and 
assessment of alternative theories has been thoroughly neglected thus far by 
most econometricians. We may hope that the requirements of rational policy 
procedures will encourage the development of the necessary research in the 
near future. 

The second major determination problem bears on the useful adjustment of 
the institutional structure imposed on the monetary system. The efficiency of 
resource allocation and the stability of the monetary process form the major 
criteria in the analysis of institutional arrangements. It is not feasible to cover 
appropriately the full range of issues associated with aspects of resource alloca
tions or stability. Unfortunately, serious problems do exist on both counts and 
some were discussed in chapter II. The institutional arrangements of US 
banking probably impose a resource allocation pattern which is substantially 
inefficient. These inefficiencies are supplemented by various controls on inter
est rates which probably exert a regressive effect on wealth distribution86. The 
issue of an optimal stock of money and an optimal volume of bank reserves 

85 Allan H.Meltzer, discussion of paper presented by James Duesenberry, Controll
ing Monetary Aggregates, ibid. 

86 Ed Kane, "Short-Changing the Small Saver: Federal Government Discrimina
tion Against Small Savers During the Vietnam War" , Journal of Money, Credit and 
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also belongs to this subject, where optimality is expressed in terms of efficient 
resource allocation. These issues were discussed in chapter II. 

The exchange rate problem belongs both to the efficiency and stability aspects. 
The disputes between advocates of a flexible system and those adhering to a rig
id system continue unabated. One wonders on occasion what evidence or analysis 
would admittedly weaken the one or the other side's argument. It is however in
teresting to note that some recent work on the crawling peg attempts to develop 
some compromise solution. This solution should assure the operation of an ad
justment mechanism which is however constrained by institutional considera
tions frequently advanced by Central Bankers. 

Our disregard of these issues does not convey a sense of their unimportance. 
They are quite important. But we select for our last discussion one particular 
problem of the stability aspect which has been quite neglected in recent work. It 
appears actually most urgent that economists address their questioning to this 
problem. We notice in the USA for instance, a remarkable complication of the ar
rangements governing reserve requirements. The institution of ceiling rates has 
also been complicated in recent years. But this is not all. Some Governors propose 
that distinct reserve requirements be imposed on every different asset category of 
commercial banks. The German Bundesbank prides itself for having developed 
the " best " arrangements concerning reserve requirements. They probably still 
have the most complex arrangements at the moment. Other examples could be 
mentioned bearing on various controls and constraints. It is remarkable that the 
complexity of these measures and their extensive application has never been sup
ported with any substantiated analysis. This holds both for Regulation Q and 
reserve requirements in the USA. Actually, they pose a serious problem to the 
controllability of monetary aggregates. This issue probably requires some ex
tensive studies in the near future, most particularly as we approach a trend in 
policymaking more conductive to the control of monetary aggregates. 

The problem may be described as follows. Let p1(m\n, n) designate the 
probability distribution of short-run changes in the money supply. The distri
bution is conditional on the policy vector n and a vector of changes n in non-
policy proximate determinants of the money stock. The controllability of the 
money supply now involves two aspects of the conditional distribution. One 
pertains to the role of n and the other bears on the variance of p1. The first 
aspect involves the derivation of a distribution p*(m\7z) with the effect of n 
suitably integrated out. It is not necessarily the case that the variance of /T2 

exceeds the variance of p1. This is precisely a matter for careful examination. 
In a first approximation we can define the authorities' controllability over the 
money stock as the reciprocal of the variance of the density p2. This measure 
informs us about the controllability in the context of behavior patterns con-
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tio, the time deposit ratio, the excess reserve ratio) governed (by a distribution 
d{n). A second approximation will move to the reciprocal of the variance of 
p1. In this context the authorities will have to develop a framework for the 
shorter-run prediction of n guided by d(n). The relevant probability distribu
tion thus depends in the second approximation really on /&*, i.e. we obtain 
p(m\ny n*), where /z* is the predicted value of n. A comparatively poor experi
ence in forecasting n, i.e. discrepancies between n* and n bias the mean of p1 

and increase most probably the observed variance. The conditions governing 
the assessment quality of the Central Banks' staff become thus quite impor
tant. We mention only one of the conditions which also affects the variance of 
p1 and j? quite directly and not only via the quality of n*. The nature of the 
institutional arrangements assume a crucial role in this respect. It is surmized 
that the complications of Regulation Q and of the reserve requirements in
creased the variance of both p1 and /T2. This would imply a loss in controllabil
ity over the money stock. There occurs also a serious question pertaining to 
the arrangements governing the issue of base money in Germany. It is doubt
ful that the prevailing arrangement assures the German Bundesbank the de
gree of controllability which is required for an effective execution of economic 
stabilization policies. 

A systematic analysis of institutional arrangements is thus urgently neces
sary at this stage. Demanding tasks are increasingly assigned to the monetary 
authorities without much thought as to whether or not these tasks can be 
effectively accomplished under the existing arrangements. More importantly, 
arrangements are complicated, and extended without much thought concern
ing the consequences for rational policy making. A reexamination of existing 
and proposed arrangements in terms of the requirements for an effective sta
bilization policy appears to form a next step in the analysis of monetary policy. 

The problem can be molded in terms of the framework used for the target 
analysis. The argument ca i also be enlarged to include constraints on the policy
making process. Such constraints occurred recently in form of allocative 
goals or equity considerations pursued by the Board of Governors. The insti
tutional arrangements exemplified by Regulation Q and reserve requirements 
affect the structure expressed by h. Variations of arrangements thus yield /z's 
with different structural properties. Once these properties have been clearly 
delineated we can compare the performance characteristics of alternative in
stitutions in a systematic manner. Similarly, supplementary goals or con
straints on the policymaking process appear in form of additional constraints 
on the performance integral. A generalization of the Le Chatelier principle 
immediately suggests that this tends to impair the performance characteristics 
of any arbitrarily selected strategy. Supplementary allocation goals or political 
constraints thus involve a trade-off between aggregative stabilization perform- 129 



ance by the Central Bank and satisfaction of these additional goals. Once the 
social cost of these supplementary goals is clearly understood a Central Bank 
could be expected to present a better case, if such exists, for the growing pro
pensity to satisfy essentially political goals. 

Appendix I : List of Variables 
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income at current prices 

output (real income) 

disposable income 

aggregate demand function of private sector 

volume of bank credit (i. e. earning assets of commercial banks) 

government expenditures 

tax revenue function 

index of interest rates formed on bank credit market 

market index of interest rates formed on other creditmarkets 

free reserves of banks 

source base adjusted for discounts and advances 

currency ratio (relative to public's deposits) 

exclusive money stock 

average requirement ratio on all deposits. 

money demand function 

the discount rate 

real volume of government expenditures 

stock of real capital 

anticipated price-level of output 

index of anticipated market evolution over the intermediate-run 

the price-level of real capital 

anticipated rate of price inflation 

expected real yield on real capital 

output price-level 

banks' earning asset multiplier 

outstanding stock of government securities 

the pubUc's asset supply function on creditmarket 



m = monetary multiplier 

W = stock of wealth 

T = parameter summarizing tax schedules 

M2 = inclusive money stock 

D = total deposits 

v = an index of conditions offered by banks on deposits 

cm = an index of creditmarket conditions 

Cp = currency held by the public 

X = excess reserves 

Q = required rate on real capital 

Note : All function signs with subscripts denote derivatives. The number oc
curring as subscript describes the position of the argument with respect to 
which the derivative is defined. 

Appendix I I : T h e Standard Keynesian System and 

Associated IS -LM Diagram 

A. Description of the System 

1. The output market 

Y=*[i,Y-t(Y)]+G 

<*! < 0 < a2$*! > 0 . 

2 . The "money market" 

M = X(i,Y);Xx< 0 < A2. 

B. The IS-LM Diagram 

1. The IS curve is defined by equation 1. This equation defines an implicit 
function i = a ( Y, G) depicted in the diagram. 

2. The LM curve is defined implicitly by equation 2. We obtain i= b{Y, M) 
depicted also in the diagram 



LM 

->r 

The position of IS is determined by G and the position of LM by M. The slope 

of IS is given by s r ' a, 

and the slope of LM is given by — (LM) = > 0 
di 

C. A Complication 

Suppose we replace the above equations by 

i • y = « (*, y ) + e 

2. 

3. 

4. 

p 

r=/(N,K) 

P=fx{N,K)W 

where N = employment level, K = stock of real capital, W = money wage, 
fx = marginal productivity of labor. The other variables are defined in appen
dix I. Moreover, real government expenditures g, M and W are exogenous. 
The two curves are defined by 

and 

y = <x.(i,y)+g 

M = X(i,y)f1[N(y,K)>K-\JV 

where N(y, K) is the partial inverse of the production function in equation 5. 
The position of IS depends on g and the position of LM on K and W. An increase 

152 in either variable moves the LM curve to the left. 



Appendix III : Formulation of a Bank Credit Theory 

A. Statement ofthe System 

1. Description of output market 

a) Y = a (z*1, i2, Yd, Ê, n) + G 

ax < 0 > a2 , a3 > 0 < a 4 . 

b) Definition of disposable income 

Yd = Y—t{Y) t1>0. 

2. Description of bank credit market 

a) The banks' portfolio adjustment 

È = h(F, i1, d) h± > 0 < h2, hz < 0 . 

b) The public's demand for bank credit 

Ê = a(i
1,P, Y,E,n) 

ax < 0 < a2-j as > 0 > o - 4 ; a5 > 0 . 

c) Definition of F 

r+k 
F = Ba — M. 

1+k 

d) The consolidated statement of the monetary sector 

Ba+E=: M2. 

3. Description of the money market 

M 2 = A(z1,z*2, Y,n) 

h < 0 > 25 h > 0 > * 4 - 133 



B. Definition of t h e IS-LM Curves Derived from t h e System 

1. Equations 2 a and 2b can be solved for È and z1 in terms of z2, Y, B, E and n. 
We obtain thus from the creditmarket equations 

È= e{i2, Y,B,E,n,d) 

z'l = ; ( z 2 , Y,B,E,n,d). 

The functions e and j have the following properties 

de d9 h9 de d* h9 

di2 h2 — d1 ' dY h2 — dx 

r+k 
d-, h-, \- h9 dd 

de -tL fu \—r de * * 1 + A 
— = ^ J - > 0 ; — = < 0 
dB h2 — dx \+k dE h2—dx 

de —d+ ho di d9 di do 
— = ^ - < 0 : — = — > 0 : — = — > 0 
dd h2—d1 di2 h2 — d1 dY h2—d1 

\—r r+k 
h, d* + h-, 

di r + k dì 1 + * dì -K 
— = < 0; -L = ^ 0 ; -L = 3 - > 0 . 
dB h2 — d1 dE h2 — d1 dd h2 — dx 

2. Replace È and z1 in the a-function by means of the e and/ functions. Replace 
similarly z1 by means of the/-function in the A-function. We obtain thus 

a) Y = ß (z2, Y, B, E, n,d)+G 

b) B + E = X (i2, Y, B, E, n, d). 

The equation a) defines implicitly the IS curve and equation b) defines the 
LM curve. The slope and position properties of the two curves are stated as 
follows. 

a) The IS curve. 

di2 

i. The slope defined as — 
154 dY 



dai da, dj dai de 

d? ~~dY~~d^'~dY~"dE% dY 

dY da, dj da, dai de 

âzï "d72 + 'dl2+'dE 'iï2 

ii . T h e position w i th respect to B, E, G defined as a vertical shift 

di2 

i. e. — , x = B, E, G 
dx 

da, dl da, de 

+ —x — 
dp di1 dB dE dB 
— = > 0 
dB da dj 0a 0a de 

~dîi ~dï2 + ~dï2 + JE ~di2 

da, d] da. de 

+ - Ä 
0Z-2 0zi dE dE dE 
dE 0a dj da. da, de 

di1 di2 di2 + dÈ di2 

di2 1 
— = - > 0 , 
dG da, dj da. da. de 

~dil Ti2 J i 2 JÈJï2 

b) T h e L M curve 

di2 

i. T h e slope defined as — (LM) 

dX dì di 
~-\ 

di2 di* dY dY 
> 0 dY dX dj dX 

di1 di2 di2 155 



/ Si'2 \ 
ii. The position expressed as a vertical shift I i.e. — , x = B,E\ 

dX dj 
1 

zp di1 dB 
— = < o 
SB ex dj ax 

ap di1 BE 
— = < 0. 
SE ex dj ax 

JpJp"^ ~dp 

3 . The response of income with respect to B, E and G expressed in terms of 
slope and position properties ofthe IS-LM curves. 

dp dp 
(IS) H (LM) 

dY SB '^ dBK 

— > 0 
dB dP , s di*, , 

— (IS) (LM) 
dYK dY ' 

dP di* 
(IS) + _ ( L M ) 

dY dE dE 

dE ~ ai2 dp 
— (IS) (LM) 
dY dY 

SP, x — (IS) 
dY dYK l 
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dG di2 , s di2, da. do. di da. de 
— (IS) (LM) 1 - — s — 
dY dY dY dP dY dÊdY 



Appendix IV: A Price-Theoretical Approach 

A. Description ofthe System 

1. Description of the output market 

a) r = ^)P9P}W] + g 

a1 < 0 > a2 ; a3 > 0 < a 4 . 

b) The price-setting function 

p = p(y,K,o>,pa) 

Pi > ° >Pzh Ps > 0 < /?4. 

2. The creditmarket 

a (z \ P,d)B = a [i1, p, P, Wy S] 

ax > 0 < a2 5 fl3 < 0 > ax ; cr2 > 0 > az $ 04 > 0 < a5. 

3. The 'f money market' ' 

m(z\ P,d)B = X [z1, /?, P, /F] 

m 1 > 0 > m 2 5 m s < 0 > A 1 ; A2 > 0 < A3; A4 > 0 . 

4. The description of real wealth 

W=W{y,x,B,S,n), JV1>0>W2; JVz^0<JV^ JVb > 0 . 

B. Definition ofthe IS-CM Curves 

1. Solve the money market equation for i5, and replace p by 1 b. We obtain 

P = P(ii,y,K,co,pa,d,B,S) 

dP Xx—mxB 
— = — — > 0 
di1 m2B—Xo 157 



dP_ = X2p1+XifF1 < o dP= X2p2 o 

dy m%B—Xs ' dK m^B—X^ 

SJ^ = hPz 0 . aP = h PA 0 

9ft) 77z2£ — A3 ' 8/?a /ra25—X3 

m2B —A3 

^•2^3 

77Z25 — A3 

— 77Z3 i? 

m2 B — A3 

A 4^2 

dP -77z3 5 ôP - m + A4 W~ 
— = < 0 5 • — = — ? — L > 0 
3d m2B — Xs dB m2B — Xz 

dP XXW9 dP A4/F4 

3T m9B — X* dS m2B — X3 

< 0 . 
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2 . Replace P in the a-function and creditmarket function by the solution ob
tained from the money market equation. We obtain thus 

a) y = a [P, p(y,...), P(P, y, d, B, x, S), W{y, x, B, S)] + g 

b) a [P, P(P, y, d, B, x, S), d, W{y, x, B, S)] B = 

a [i\ p{y, ...), P(P, y,d,B,...), W{y, x, B, S), S] 

Equation a describes the IS curve and equation b defines the CM curve. 

a) Properties of the IS curve 

i. The slope 

da, dp da, dP da, (dW\ 

di1 dp dy dP dy dW\dy J 
— (IS) = — — 
dy da, da, dP 

1 
di1 dP di1 

ii. The position measured by vertical shifts 

da, dP da, dW 

di1 dPjßdW dB 
— = > 0 
dB da, da, dP 

di1 dP di1 



da, dP 

di1 dP dd 

dd da, da, dP 

di1 dP di1 

da, dp da, dP 
H 

di1 dp dK dP dK 
dK da, da, dP 

dï1 + ~dPdï1 

da, dp da, dP 

di1] dp da) dP dco 

dcol da, da, dP 
— H 
di1 dP di1 

da, dp da, dP 
C_| _ _ 

a/i dp dpa dp cpu 

dpa da, da, dP 
h — — 

di1 dP di1 

di1 1 

dg da, da dP 

di1 dP di1 

da, dP da, dW 

di1 Jp~dS Jw ~dS~ 

dS da, da, dP 

di1 dP di1 

b) Properties of the CM curve 

i. The slope 



/da da \ /da da \ dP 

\0/ï~â7î ) + \dP~~~dP J^ï1 where A = — ~B) + [ -z ^ 5 — < 0 . 

ii. The position 

/da da \dP / da da \ dW 

di1 \Jp~~dP )JB~a \dW~Jw J~dB 
— (CM) = - — > 0 
dBK J A 

/da da \ dP da 
B) B 

di1 \dP dP dd dd 
— (CM) = 
dd A 

(da da \dP I da da \dW 

di1 \dP~~~dP )lß XJw~Tw )~dS 
— (CM) = - ^ > 0 , 
dS A 

3 . The response of output 

Once again, the derivative of y with respect to any exogenous variable can 
be expressed in terms of the slope and appropriate position properties of the 
IS and CM curves. We list only one : 

di1 di1 

(IS) (CM) 
dy dB dB -4 = >o. 
dB di1 di1 

— (IS) (CM) 
dy dy 

Appendix V : An Outl ine of a Monetaris t Framework 

1. The dynamic system 

a) The output market 

—-logy = h [log (a + g) — logy] 
at 

where a is defined as in Appendix IV and g is again real government 
140 expenditures. 

file:///Jp~~dP
file:///dW~Jw
file:///dP~~~dP


b) Credit market and "money market" are described as before. 

2. The semi-final equation 

It is possible to derive the following semi-final equation in output by differ
enti ation and repeated substitutions. 

d( — ) = -ax h bx— b2 + bs 

and where 
dM dF dn dn dS 

dK dco 
b2 = yi-^ + y*—r-y3rc 

K co 
Z?3 = a remainder term 

dF 
M = money stock, — = a linear combination of relative rates of change 

of fiscal policy variables. 

3 . A diagrammatic presentation 

a) d(%) 

>< Viy 

The descending line represents the second order differential equation in 
the previous section. The slope of the line is represented by —ax {ax is posi
tive). This coefficient is a rational function ofthe structural properties of the 
system. It is small at low utilization rates and large at high utilization rates. 

The position of the line is given by b> the sum of the bi9 i. e., £ = Z>x — b2 

+ bz 5 where bx and b2 are defined as linear combinations of various magni
tudes with positive coefficients. Any change in b thus shifts the line up or 
down. 

With constant forces operating on the economic process the intercept b de
fining the position is held constant. The internal dynamics of the system 141 



pushes the state point towards the horizontal. The point A thus moves down
wards towards the intersection of the descending line with the horizontal axis. 
In case of point B the motion is upwards towards the axis. The intersection 
with the axis defines an equilibrium position of the growth rate relative to 
the forces defining the intercept b. 

b) An accelerated monetary impulse 

Suppose dM/M increases and raises the intercept b by A# in the diagram. The 
movement of the state point located initially at A is subject to distinct forces 
expressed by arrows in the diagram. One arrow is downward along the line 
reflecting the working of the system's internal dynamics. Another arrow 
points straight up and measures the effect of a larger dMjM9 i. e. of a mone
tary acceleration. The net effect of the two forces is depicted by the arrow 
from point A to point B, 

c) The motion of the state point in response to the joint operation of 
internal dynamics and monetary accelerations (or decelerations) 
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A is the initial state. B is the state reached when acceleration terminates. The 
fine 1 describes the motion of the state point in case dM/M is held fixed, i. e. 
in the absence of deceleration. Line 1 thus shows the consequences of termi
nating acceleration without initiating decelerations. The state point moves in 
this case in response to the delayed responses of dKjK, dco/co and jr. The h ne 2 
describes the motion in case after the point B has been reached, monetary de
celeration is initiated. The time interval between B and C measures the 
Friedman lag. This lag is shorter whenever a large deceleration follows a 
large acceleration. 

Appendix VI 

Our explication begins with the notions of a marginal cost of deposit acquisi
tion or maintenance and a marginal gain of asset acquisition. Both functions 
could be derived from a coherent theory of the firm, but we sketch at the mo
ment a very tentative argument which uses the marginal concepts as primi
tive terms. The marginal cost c of deposits is a function of the volume of de
posits D and the conditions characterizing the services and charges associated 
with the deposit accounts. These conditions are expressed by an index v. The 
marginal gain of assets is equal to the marginal productivity p of reserves and 
the marginal net yield g of earning assets. The marginal value of assets is 
thus decomposed into two components. Two additional functions must be in
troduced in order to explain p and g, and also their relation with the marginal 
cost c. The analysis could be developed for an explicit system of interacting 
banks. But the major result can be obtained at a lower price. The formulation 
suggested by a firm-theoretical approach is directly applied to the banking in
dustry as a whole and we obtain thus the following set of relations : 

1. p[X, D, rDy cm] = c(D, v) 

Pi < 0 < P2>Pz < ° < PA h c±^0<c2. 

2. g[E,cm] = c(D,v) 

gi^0<g2. 

3. B + E= C + D. 

4. B = X+rD+Cp. 

5. CP=kiy. 

6. E = s(cm,Q,Y,W) 

sx < 0 < s2y s3 > 0 < 54 X denotes excess reserves. 143 



Signs with subscripts indicate derivatives of the function denoted by the sign. 
The derivative is taken with respect to the argument in the position referred 
to by the number counted from the left. The first two equations describe the 
banks' equilibrium which determines a balance-sheet position equating the 
marginal cost of deposits with the marginal value of reserves and earning as
sets. It should be noted that p expresses the marginal productivity of excess 
reserves X. This marginal productivity depends on X, the deposit volume, the 
required reserves and market conditions cm. The requirement ratio is denoted 
by r. Equation 3 states the consolidated account for banks and monetary 
authorities 5 Cp designates currency held by the public and B is the monetary 
base. The fourth equation describes the allocation of base money among ex
cess reserves, required reserves and the public's currency, and the fifth equa
tion describes currency demand relative to deposits. The currency ratio k is 
introduced as a predetermined entity in order to simplify the analysis. The 
last equation describes the public's supply of assets to the banks as a function 
of market conditions cm, the required rate of return on real capital, Q, current 
(nominal) wealth W. In addition to ky the entities Q, B, Y and W are also 
treated as predetermined variables. The system of six equations can be usefully 
reduced into a smaller system explaining D, v and cm in terms of the pre
determined variables. 

7. p [B — (r + k) D, D, rD, cm] = c(D, v). 

8. g[(\+k)D — B,cm] = c(D,v). 

9. (l+k)D — B = s(cm, Q, 7, W). 

The reduced system jointly determines the volume of deposits (or the money 
stock), the credit market conditions cm and the banks supply conditions v by 
the interaction of bank and public on the credit markets. Both the banks' op
timizing behavior and the pubUc's preferences have been explicitly incorpo
rated into the analysis. Among the implications we are mostly interested in is 
the response of deposits to variations in the base. This derivative can be easily 
obtained 

1 , 
Pi + ffi~\ (ft —W 

dD *i 
"dB "~ \+k 

Pi(r+k) —p2 —pzr + g i ( l + A) H (g2 —pA) 
h 

A sufficient (but not necessary) condition (relative to the specification of the 
144 signs for the derivatives) for 3D/dB to be positive is that /?1< pz and g2 ^ /?4. 



The first condition states that a unit increase in excess reserves lowers their 
marginal productivity by more than a unit increase in required reserves, and 
the second condition asserts that higher interest rates raise the marginal gain 
of earning assets by at least as much as the marginal productivity of excess re
serves. 

The analysis can be easily adjusted to the case without requirements. The 
variable r becomes zero and excess reserves X are reinterpreted as total re
serves R. The derivative 3D JOB will still exhibit the same numerator.. The de
nominator would be shortened to 

1+k 
Pi k~P2 + ft (! + *) H (ft — PÙ • 

Sl 

It is quite clear that the derivative remains positive even in the absence of 
any requirements and even with a competitive adjustment of the banks' de
posit-supply condition v. But suppose this were not the case and v were sub
ject to the constraint v^v, where v describes an upper bound imposed on v9 

by cartel agreement or regulating agencies. In this case the analysis would 
have to be reformulated. Let us denote the system circumscribed by equations 
1 to 6 by Sx and we write v{S1) for the value of v associated with the system 
Sx. The reformulation proceeds as follows : 

If v(Si) ^-Vy then Sx governs the behavior of the variables D9cm and v. 

If (̂5*1) > v, then the following system 

P = g 

{\+k)D — B = s(cm, Q, Y, W) 

determines the behavior of D and cm. In the latter case p and g are either 
larger or equal to the marginal costs of deposits. It is assumed for this purpose 
that the derivative cx is zero in a first approximation, i.e. in the context of 
given supply conditions v, the marginal costs c are constant relative to the vol
ume of deposits. Some easy manipulations will convince the reader that the 
derivative 3D/3B obtained for the second regime is identical with the formula 
already derived. The two regimes thus exhibit identical responses of deposits 
to changes in the base. 

The analysis outlined should be clearly recognized to offer a partial expla
nation of the money supply mechanism. The money stock is explained as a 
function of policy variables, the public's currency ratio k, the required rate of 
return Q on real capital, income and wealth. This solution function [money 
supply function] does not incorporate interaction with money demand. This 145 



could be easily remedied by adding a demand function D = Ô (cm, g, Y, TV) 
to the reduced system 7-9. The extended reduced system jointly determines 
deposits D, market conditions cm, the banks' supply condition v9 and the re
quired return on real capital Q. 

Summary 

A Survey of Major Issues in Monetary Theory and Monetary Policy 

The Survey of Monetary Theory opens with a discussion of the micro-analytic foun
dations of money. It considers subsequently issues concerning the nature of the trans
mission mechanism and policy problems decisively influenced by the view of the trans
mission mechanism. The survey examines also, within a general analytic framework, 
major hypotheses about the dominant impulse forces operating on the economy. The 
nature of the monetarist hypothesis is particularly developed in order to clarify some 
major issues in current discussion. Another section summarizes major aspects of money 
supply theory, and includes an analysis of the New View. The last chapter surveys the 
analysis of policy problems. 

Zusa m menf assung 

Ein Überblick über die Hauptprobleme der Geldtheorie und -politik 

Der vorliegende Überblick über die Geldtheorie beginnt mit einer Diskussion der mikro
ökonomischen Aspekte des Geldes. In der Folge werden Probleme betreffend die Art des 
Transmissionsmechanismus aufgeworfen, und es wird gezeigt, wie die Probleme der 
Geldpolitik entscheidend von der Betrachtung des Transmissionsmechanismus beein-
flusst werden. Mit Hilfe eines allgemeinen analytischen Apparates behandelt der Auf
satz anschliessend die hauptsächlichsten Hypothesen über die dominanten Impulse, 
die auf die Wirtschaft einwirken. Die Hypothese der Monetaristen ist detailliert darge
stellt, und zwar zum Zwecke der Klarstellung einiger Hauptprobleme der aktuellen 
Diskussion. Ein weiterer Abschnitt fasst die hauptsächlichsten Aspekte der Geldange
botstheorie zusammen und vermittelt eine Analyse der «New View». Das letzte Ka
pitel schliesslich gibt einen Überblick über einige Probleme der Geldpolitik. 

Résumé 

Un aperçu sur les problèmes principaux de la théorie et politique monétaire 

L'aperçu sur la théorie monétaire commence par une discussion des aspects micro-éco
nomiques de l'argent. Ensuite, on traite des problèmes concernant la nature du méca
nisme de transmission et on montre comment les problèmes de la politique monétaire 
sont décisivement influencés par la considération du mécanisme de transmission. A 
l'aide d'un appareil d'analyse générale, l'article examine alors les hypothèses principales 
sur les impulsions dominantes qui influencent l'économie. L'hypothèse des monéta
ristes est développée en détails dans le but de clarifier quelques problèmes principaux de 
la discussion actuelle. Un autre paragraphe traite des aspects principaux de la théorie 
de l'offre monétaire et inclus une analyse du «NewView». Le dernier chapitre donne 

146 un aperçu sur quelques problèmes de la politique monétaire. 


