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Announcement of Reprint Series

>VER THE YEARS certain articles appearing in the R e v ie w  have proved to be 

helpful to banks, educational institutions, business organizations, and others. To 

satisfy the demand for these articles, a new reprint series will be made available. 

Listed below are articles that will be part of this reprint series, and future articles 

appearing in the R e v ie w  will be added. Upon requesting an article please indicate 

the title and number of the article. Mail your request to: Research Department, 

Federal Reserve Bank of St. Louis, P. O. Box 442, St. Louis, Missouri 63166.
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Economic Activity Expanding More Rapidly

Government Influence Very Stimulative

M o s t  economic indicators accelerated markedly from 
May to August, and apparently the automobile strike in 
September has not materially slowed the advance. 
Spending, production, employment, and income have 
all turned upward in recent months. This faster pace of 
activity has been fostered by very expansionary fiscal 
and monetary conditions. The sharper growth in total 
spending at a time when underlying demands were al
ready strong is placing greater upward pressures on 
prices and interest rates.

Econom ic Developm ent
Consumers, businesses, and governments have all 

recently increased their demands for goods and serv
ices. Retail sales have risen at about a 15 per cent an
nual rate since May, after going up about 5 per cent 
in the previous twelve months.

The expansion in sales has followed a period when 
purchases by ultimate users were already relatively 
large. Demand for goods and services, except for in
ventory change, rose at an 8.5 per cent rate in the first 
half of this year, a pace which ultimately places up
ward pressure on prices in view of a capacity growth 
trend of about 4 per cent per year. Preliminary data 
also show a high rate of expansion in final sales dur
ing the third quarter.

Reflecting both the pickup in sales and a better 
balance between business inventories and sales, in
dustrial production turned up during the summer. 
From June to August industrial output went up at a 10 
per cent annual rate and remained at a high level in 
September despite a major strike. By contrast output 
contracted at an average 3 per cent rate from October

last year to June. Production has now regained the 
level of a year ago.

To facilitate the recent increase in total economic 
output, producers have hired workers at a rapid pace. 
Total employment has risen at about a 6 per cent rate 
since late Spring, after changing little earlier in the year. 
Payroll employment has increased at a 4 per cent rate 
from May to August, following little change from Jan
uary to May. Unemployment has decreased slightly, 
but most of the new workers have come from an ex
pansion in the labor force. Since population of 
working-force age is rising at only a 1.5 per cent a year 
rate, the rise in employment has been accomplished
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primarily by drawing into the labor force a large 
number of persons who were not formerly working 
or seeking work.

As employment and economic activity in general 
have risen, income has also gone up. Total personal 
income increased at a 9 per cent rate from May to 
August. Income rose 7 per cent in the previous twelve 
months and at a 6 per cent trend rate from 1957 to 
1966.

Although strengthening of total demand has been 
accompanied by additional real output, prices have 
also increased. Price increases have reflected the rising 
costs associated with excessive demands for total prod
uct a year ago. Consumer prices increased at a 4 per 
cent annual rate from April to August after rising at a
2 per cent rate during the previous eight months. The 
recent acceleration was primarily in food prices. Prices 
of all consumer items except food have increased at a
3 per cent annual rate since April, virtually the same 
as the rate of the previous eight months.

both bank credit and the money supply, have gone up 
at an 11 per cent annual rate in the past nine months. 
This increase compares with a 5 per cent average rate 
of growth from 1964 to 1966 and a trend rate of 3 
per cent from 1957 to 1964. Member bank reserves, in 
turn, are largely determined by Federal Reserve credit. 
This credit, adjusted for changes in reserve require
ments, has increased at a 12 per cent rate in the past 
nine months.

The nation’s money stock, which consists of private 
demand deposits and currency in the hands of the 
public, has risen at a 7 per cent annual rate in the last 
nine months. This is the fastest rate of increase for 
any nine-month period in over twenty years. Usually 
there has been an acceleration of spending within a 
few months after a marked and sustained increase in 
the growth rate of money. Money grew at a 4 per cent 
rate from 1964 to 1966 and at a 2 per cent trend rate 
from 1957 to 1964.

Money plus time deposits in commercial banks, a 
broader concept of money, has also risen rapidly. Since 
last December this measure has increased at a 12 per 
cent annual rate compared with an 8 per cent rate 
from 1964 to 1966 and a 5 per cent rate from 1957 to 
1964.

M oney Stock
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Wholesale prices, reflecting in considerable measure 
developments in agricultural products and processed 
foods, have increased at a 2.3 per cent annual rate 
from April to August. This index had fallen at a 2 per 
cent rate from last August to April. Wholesale prices 
of finished industrial goods have risen at a 1.5 per cent 
rate since April, about the same as in the previous 
eight months.

M onetary Conditions
Monetary expansion has been rapid since the begin

ning of the year. Member bank reserves, a key mone
tary variable which includes both deposits at Reserve 
Banks and cash in vault and which provides a base for

Bank loans and investments have been rising sharply 
this year. From December to August, total commercial 
bank credit rose at a 14 per cent annual rate. By com
parison, this credit had essentially no increase from 
July 1966 to last December and rose at a 7 per cent 
average rate from 1957 to 1966. Bank loans rose at a 
7 per cent rate from December to May. Since May, 
when business activity began quickening, they have 
gone up at an 11 per cent rate. With bank reserves
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per cent average annual rate since mid-1965, and has 
risen from 7.3 per cent of gross national product in 
the second quarter of 1965 to about 9.5 per cent in the 
third quarter of 1967. By comparison, defense outlays 
accounted for 10 per cent of GNP in 1957.

Nondefense expenditures have also expanded rapid
ly, accelerating an upward trend. Federal spending for 
purposes other than defense has risen at a 13 per cent 
average annual rate since mid-1965, or from 10.5 per 
cent of GNP to about 11.7 per cent. In 1957 this type 
of spending amounted to 8 per cent of GNP.

Fede ra l  G o v e rn m e n t  Expen d itu re s
N a t io n a l  In c o m e  A c c o u n ts  B a s is

going up faster than customer demands for loans, the 
recent sharp rise in bank credit has centered in net 
purchases of securities. Consequently bank investment 
portfolios have risen at a 26 per cent rate since De
cember, compared with a 3 per cent trend growth rate 
from 1957 to 1966.

Most interest rates have risen in recent months and 
are at relatively high levels. A large amount of this 
increase reflects not only strength in demands for 
goods and services but also anticipatory demands for 
credit. A year ago interest rates were relatively high, 
but yields in the various maturity ranges have changed 
significantly since then. Short-term yields, which are 
most directly affected by bank credit expansion, are 
substantially lower than a year ago. Yields on three- 
month Treasury bills were about 4.50 per cent in early 
October, down from 5.36 per cent in September a 
year ago.

On the other hand, interest rates on most long-term 
obligations, which are thought to be heavily influenced 
by market expectations of future rates, are now well 
above their year-ago levels. Rates on highest-grade 
corporate bonds averaged 5.72 per cent in early Octo
ber, compared with the 5.49 per cent peak in Septem
ber 1966. Yields on medium-grade corporate securities 
averaged 6.45 per cent in early October, up from 6.09 
per cent in September last year.

Fiscal Conditions
Large increases in Government spending have been 

adding more to the spending stream since mid-1965 
than taxes and other Governmental receipts have been 
withdrawing. Defense spending has increased at a 22
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Fiscal stimulus in the first three quarters of 1967 
continued to stem from the spending side of the 
budget as expenditures increased at an estimated 15 
per cent annual rate from fourth quarter 1966 to third 
quarter 1967. Growth in federal receipts slowed in the 
first three quarters of 1967, largely reflecting declines 
in corporate profits. To the extent that receipts reflect 
a slowdown in the rate of increase of taxable income, 
a rising deficit does not indicate expansionary fiscal 
action. However, after adjusting for the effects of 
economic activity on the budget by computing a 
standardized high-employment estimate,1 fiscal actions 
were still quite expansionary in the first three quarters 
of 1967. The deficit in the high-employment budget 
increased from $5 billion in late 1966 to an estimated 
$12 billion in third quarter of 1967.

Prospects for the rest of 1967 are for a continuation 
of large deficits and further fiscal stimulus to the 
economy. Federal spending for defense and other 
purposes is expected to continue its advance despite 
efforts to cut outlays, and there now appears little 
likelihood that a tax increase will take effect before 
January 1, 1968.

1 For an explanation of the high-employment budget concept, 
see the June 1967 issue of this Review, pp. 6-14.
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Three Approaches 
To Money Stock Determination

Movements in employment, output, and prices affect the economic well-being of each mem
ber of our society. These movements, in turn, are influenced by the ability and desire of con
sumers, businesses, and governments to spend, in relation to the productive potential of the 
economy.

If total demand for goods and services is smaller than the economy’s ability to produce, 
many individuals are unemployed and per capita output of goods and services is below its po
tential. Such conditions mean that economic welfare is not being maximized. More goods could 
be produced—with more people sharing the larger output.

On the other hand, total demand in excess of full employment output results in inflation. 
Rapid increases in prices, particularly during a period of full employment, are generally un
desirable. Such increases redistribute purchasing power from fixed income groups to those 
whose money incomes rise faster than prices. Debtors gain real purchasing power at the 
expense of creditors. Furthermore, continued inflation discourages saving, encourages specu
lation, and may reduce future growth in real output.

Government stabilization actions attempt to promote the economic well-being of the nations 
citizens by creating an environment conducive to a high level of employment with reason
able price stability. These actions are designed to promote or to restrict advances in total 
spending to an amount consistent with increases in the nations productive potential. Growth 
in the nations resources and advances in technology provide the basis for expanding output.

Implementation of economic stabilization policy involves both fiscal and monetary actions. 
Fiscal actions refer to the spending and taxing plans of the Federal Government. Monetary 
actions refer to the Federal Reserve System’s influence on money, credit, and interest rates.

There is a widespread belief today that changes in some magnitude called money influence 
spending. As previously noted, changes in spending then affect production, employment, in
comes, and prices. The magnitude called money is generally defined in one of two ways. The 
most common measure consists o f the public’s holdings of currency and demand deposits at 
commercial banks. A broader measure expands this definition to include the publics holdings 
of time deposits at commercial banks.

Knowledge of the basic factors underlying changes in the money stock is of considerable 
use to economists and other analysts who view money as a strategic economic variable. The 
following article summarizes and compares three frequently cited approaches for analyzing 
changes in the money stock.
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M o s t  investigations of factors affecting the money 
stock take as a starting point total member bank re
serves or some other magnitude which constrains the 
maximum size of the money stock for given reserve 
requirements.1 Federal Reserve actions affecting the 
volume of total member bank reserves and reserve 
requirements set a maximum limit on the volume of 
member bank deposits, thereby having an important 
bearing on the volume of money outstanding.

There are, however, many other uses of reserves, 
sometimes referred to as “leakages” or “slippages” in 
the process of money stock determination. For in
stance, some reserves are used to meet reserve require
ments on time and Government deposits, and some are 
held as excess reserves. In addition, the volume of 
currency held by the nonbank public and some 
other factors affect the size of the reserve base. Most 
studies of the money stock give consideration to these 
factors.

Fand has aptly summarized the general problem of 
money stock analysis:2

In money and banking textbooks there is a sim
ple link between bank reserves, deposits, and mon
ey. In a world where banks use all their reserves, 
where there are no free reserves, and where both 
the banks and the public do not undertake any 
portfolio changes, there is no need to concern our
selves with the money supply, since it is basically 
a matter of arithmetic. Once we get away from 
the simple, mechanical link between reserves, 
deposits, and money, the supply of money has an 
independent existence as an economic variable 
determined by behavior and subject to analysis.

The simple textbook link between bank reserves 
and money referred to by Fand stems from the Phillips 
exposition.3 According to this analysis, banks are as
sumed to hold no excess reserves and the public holds

1 Samuel Chase and Lyle Gramley in “Time Deposits in Mone
tary Analysis,” Federal Reserve Bulletin, October 1965 dis
sent from this traditional view. “In this model, banks are not 
constrained in their ability to supply deposits by the existence 
of legal reserve requirements or by the level of bank reserves. 
The required reserve ratio may influence the rates at which 
an individual bank is willing to supply deposits, but at the 
rates quoted, the quantity of deposits a bank sells depends on 
the willingness of the public to purchase its deposits. Since 
this is true for each and every bank in the System, the con
straint on bank deposits—and hence on bank asset holdings— 
is derived from the public’s desire to hold bank deposits.”, p. 
1385.

2 David I. Fand, “Some Implications of Money Supply Anal
ysis," American Economic Review, May 1967, p. 380.

3C. A. Phillips, Bank Credit (New York: Macmillan, 1920).

only demand deposits ( no currency or time deposits). 
An injection of reserves into the banking system causes 
banks to buy earning assets, thereby increasing their 
demand deposits. The increase in demand deposits 
(and the corresponding increase in earning assets) is 
equal to the injection of reserves multiplied by the 
reciprocal of the reserve requirement ratio on demand 
deposits. Some money and banking textbooks expand 
this simplified case to include bank holdings of excess 
reserves and the public’s holdings of currency and 
time deposits; however, a fully specified theory re
garding the behavior of these variables is not general
ly set forth.

Among the many studies of recent years, three prom
inent approaches have been developed for analyzing 
factors affecting the money stock.4 These are the 
Friedman-Schwartz-Cagan ap p ro ach , the Brunner- 
Meltzer approach, and the “reserves available” ap
proach. Each of these studies follows the traditional 
procedure of incorporating some policy controlled 
variable which, along with reserve requirements, con
strains the maximum size of the money stock. They 
then consider other uses of this controlled variable 
which keep the actual volume of money below the 
maximum.

The Friedm an-Schw artz-Cagan Approach
The Friedman-Schwartz-Cagan approach uses an 

identity to relate money, broadly defined to include 
time deposits at commercial banks, to three proximate 
determinants.5 In the Friedman-Schwartz study, these 
determinants are high-powered m oney(H ), the deposit 
to reserve ratio (D / R ), and the deposit to currency 
ratio (D /C ). The discussion in the next few para-

4 The author received many helpful suggestions in writing this 
article from Professors Milton Friedman, Philip Cagan, Karl 
Brunner, Allan Meltzer, and David Fand, and from Dr. Anna 
Schwartz and Miss Elaine Goldstein. However, the interpreta
tion and analysis presented in this article are the sole re
sponsibility of the author.
For an outline and discussion of monetary studies during the 
1950’s and early 1960’s, see H. G. Johnson, “Monetary Theory 
and Policy,” American Economic Review, June 1962, pp. 
335-384. The three approaches discussed in this article are 
only part of the many studies in this area. Recently econo
mists such as DeLeeuw, Teigen, Goldfeld, and Turek have 
estimated supply functions for demand deposits, based on 
some earlier works of Meigs and Tobin. For an analysis of 
these works, see Fand, op. cit., pp. 380-400.

5 Milton Friedman and Anna J. Schwartz, A Monetary History 
of the United States, 1867-1960, (Princeton: Princeton Uni
versity Press, 1963), Appendix B. Phillip Cagan uses a very 
similar approach in Determinants and Effects of Changes in 
the Stock of Money, 1875-1960, (Princeton: Princeton Uni
versity Press, 1965). The two books are based on cooperative 
research conducted by the three authors for the National 
Bureau of Economic Research.
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graphs is based on Friedman-Schwartz. A discussion 
of Cagan’s slightly different approach is presented 
later. The three proximate determinants reflect the 
behavior of three sectors of the economy; high-power
ed money, behavior of the monetary authorities; the 
deposit-reserve ratio, behavior of the banks; and the 
deposit to currency ratio, behavior of the public. Un
derlying each “proximate determinant” are many eco
nomic and institutional factors which may be viewed 

ultimate determinants.”as

deposits and those excluded from D.

The deposit to currency ratio is also calculated 
from the actual figures for each period. Changes in 
this ratio depend on interest rates, income, and the 
public’s preference for holding coin and currency.

Friedman-Schwartz present the following money 
stock identity (where M equals the public’s holding 
of currency, demand deposits, and time deposits) in 
terms of these three determinants:

High-powered money is an analytical concept fre
quently cited as a constraint on the maximum size of 
the money stock. It may be calculated by either of 
two methods. One method is based on the sources of 
H; the other is based on its uses (Table I ) .  The Fried- 
man-Schwartz exposition relies on the uses of H—total 
reserves of member banks plus nonmember bank de
posits at Reserve Banks ( R ) and currency held by the 
nonbank public ( C ). The other two determinants are 
the deposit to reserve ratio and the deposits to cur
rency ratio. Deposits (D )  are defined to include pri
vate demand and time deposits at all commercial 
banks and to exclude Federal Government and inter
bank deposits.

The deposit to reserve ratio ( D /R) depends on legal 
reserve requirements, expectations of currency flows, 
and interest rates. It thus embodies the decisions of 
banks regarding excess reserves. Furthermore, since 
the ratio is calculated for each period of time by divid
ing actual D by R, changes in the ratio reflect changes 
in the distribution of deposits among banks with 
different reserve requirements (both member and 
nonmember) and changes in the distribution of de
posits between demand and time accounts. Changes 
in the ratio also reflect the distribution between private

Table I

CALCULATION OF HIGH-POWERED MONEY OR 

MONETARY BASE— AUGUST 1967 
Monthly Averages o f Daily Figures1 

(M illions o f dollars)

Source M ethod

M H
D/R [1 +  D/C]

D/R +  D/C

Cagan uses a slightly different form of this identity.

The breakdown of the money supply presented in 
terms of the three proximate determinants facilitates 
analysis of the underlying economic factors at work. 
The part of the identity consisting of the two ratios 
is called a money multiplier. High-powered money 
times this multiplier yields the broadly defined money 
stock. The simultaneous interaction of changes in 
high-powered money and in the two ratios determines 
changes in the money supply.

M em ber Bonk Borrowings from  Federal Reserve 

O ther Federal Reserve C red it 

G old  Stock

Treasury Currency O utstand ing  

Treasury Deposits a t Federal Reserve 

Treasury Cash Holdings 

O th e r Deposits and O the r Federal Reserve 
Accounts

H igh-Pow ered M oney or M one tary Base

+  89

+ 4 8 ,1 2 2  

+  13,053 

+  6,665

-  1,036

-  1,489

-  793 

64,611*

iD a ta  are  n o t adjusted for seasonal variation.
* F riedm an-S chw artz-C agan a d d  to both  sides about $ 1 0 0  m illion of nonm em ber bank  clearing 

accounts a t Reserve Banks.
Source: Board of G overnors of the F ederal Reserve System, F ed eral Reserve Bulletin.

A theoretical process of money supply determination 
underlies this identity. Monetary authorities provide 
high-powered money which is viewed as a pool into 
which banks dip to meet reserve requirements and to 
obtain desired excess reserves. The public also draws 
on this pool for currency. Banks and the public thus 
compete for use of the limited amount of high-power
ed money provided by monetary authorities. By def
inition (H =R -|-C ) the entire pool is always claimed.

The moving force of this money supply process in
volves the response of banks to a discrepancy between 

desired and actual excess re
serves. M o n eta ry  actions in
creasing the q u a n tity  of H 
cause the actual level of excess 
reserves to be greater than the 
desired level, given existing fi
nancial conditions. Banks ac
quire earning assets, increasing 
their d ep o sits  and re d u c in g  
their actual excess reserves to 
desired levels. This process is 
partially offset by the higher 
levels of currency and reserves 
needed to maintain the desired 
ratios due to the increase in 
deposits.

Changes in the money stock 
a lso  resu lt from  ch a n g e s  in 
either of the ratios, with no

Use Method

M em ber Bank Reserves + 2 3 ,7 8 3  

Currency Held by the Public + 4 0 ,8 2 8

64,611 *
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change in the quantity of high-powered money. This 
process is further complicated by the fact that the 
ratios are interrelated. For example, if a change in the 
deposit to currency ratio leaves the banks with more 
high-powered money than they desire, the banks will 
use the extra reserves to acquire assets. This process 
expands deposits, and thereby leads the public to hold 
more currency. Even though the proximate determi
nants of money are under the general control of various 
economic units and many variables affect them inde
pendently, there are also important links between them.

Friedman-Schwartz using this framework concluded 
from their examination of successive historical episodes 
in United States monetary experience from 1867 to 
1960 that changes in high-powered money were by far 
the dominant determinant of long-term and major 
cyclical movements in the broadly defined money 
stock. Changes in the two ratios exerted an important 
influence on movements in money in financial panics, 
and changes in the deposit to currency ratio made a 
significant contribution to movements in money during 
mild cycles.

Cagan used the same money supply framework as 
Friedman-Schwartz; however, he arranged the three 
proximate determinants in a different form in his 
identity. In Cagan’s identity currency is expressed as 
a ratio to money ( C/M) and reserves as a ratio to de
posits (R /D ).

C/M +  R / D -C / M  R/D

Using this framework, Cagan presented a statistical 
and descriptive analysis of the economic factors ac
counting for the relative contribution of each proxi
mate determinant to secular and cyclical changes in 
the money stock from 1875 to 1960. Cagan examined 
the underlying fa c to rs  influencing movements in 
money in greater detail than Friedman-Schwartz. His 
conclusions generally were applied to two periods— 
1875 to 1914, when the Federal Reserve System was 
started, and 1914 to 1960. This discussion presents 
primarily his conclusions for the latter period.

The dominant factor influencing long-term growth 
in money has been growth in high-powered money. 
This, in turn, has been influenced since 1914 equally 
by movements in gold stock and Federal Reserve 
operations. The two ratios have contributed little to 
secular changes in money.

With regard to cyclical movements in money, he 
concluded that cyclical movements in the currency to

money ratio were most important, the reserve to deposit 
ratio had only a minor impact, and changes in high- 
powered money exerted an irregular effect which did 
not correspond very closely to cyclical movements in 
money. Cyclical movements in C/M were primarily 
the result of movements in economic activity; he found 
that currency responded primarily to changes in the 
rate of consumer spending for goods and services. 
Short-run changes in R/D, which reflect to a con
siderable degree changes in bank holdings of excess 
reserves, were found to reflect changes in economic 
activity. Interest rate changes had little impact on 
movements in this ratio. After 1914 Treasury and 
Federal Reserve operations were prime contributors 
to short-run movements in high-powered money. It 
was pointed out that System operations seldom were 
carried out for the purpose of influencing movements 
in money.

Since it was found the cyclical changes in money 
were influenced by changes in economic activity via 
the C/M ratio, the question arose regarding the direc
tion of causation. Cagan concluded that in severe busi
ness contractions declines in the rate of monetary 
growth were the main reason for such slow-downs. 
For mild cycles, the conclusion was reached that 
there existed a mutual interaction between monetary 
growth and movements in business activity.

B runner-M eltzer Approach
Brunner-Meltzer develop a money supply function 

and estimate its parameters. This function is a be
havioral relation based on their theoretical model of 
the money supply process. Factors underlying the 
monetary behavior of banks and the public are speci
fied and entered directly in the money supply function. 
This discussion of the Brunner-Meltzer approach 
summarizes only the main thread of a very complex 
analysis.8 Moreover, it considers only one of their ap
proaches which they call the linear hypothesis.

Brunner-Meltzer adopt high-powered money as the 
variable limiting the maximum size of the money stock, 
calling it the monetary base ( B ). They use the source 
method of computing the base (Table I ) .  This base is 
directly controlled by the Federal Reserve through 
open market operations and the discount rate. This 
infers that System actions can offset changes in the 
base resulting from changes in the other sources. 
Other factors included in the function are currency

6 Karl Brunner and Allan Meltzer, “Some Further Investigations 
of Demand and Supply Functions for Money,” The Journal 
of Finance, May 1964, pp. 247-248. Also see their paper, “An 
Alternative Approach to the Monetary Mechanism,” G.P.O., 
1964.
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held by the public (C ) , time deposits at commercial 
banks (T ) ,  and bank excess reserves (E R ).

The public’s holdings of currency and time deposits 
are postulated to depend on two sets of forces—money 
wealth and other economic factors. The portion of a 
change in C or T  directly related to a change in money 
wealth (defined as the sum of C, T, and private de
mand deposits) is referred to as the “spillover effect,” 
i.e., an increase in money wealth increases the amounts 
of C and T  held. The rest of the change in C or T 
depends on various interest rates, costs of checking 
and time deposit accounts, and nonmoney wealth. C0 
and T 0 are used to denote the part of C and T  influ
enced by these variables.

Changes in bank holdings of excess reserves are 
similarly partitioned into two parts. The first part is a 
direct spillover effect in which a change in ER  is in
duced by a change in bank total private deposits. The 
other part of a change in E R  depends on reserve re
quirements, costs of holding E R  (interest rates), and 
costs of reserve deficiencies. This part is denoted by
E R ,,

From these considerations, functions for money, 
both narrowly and broadly defined, are developed. 
Since most of the Rrunner-Meltzer work is devoted to 
the narrow definition of money, that definition is used 
below:

M =  m0 +  m i ( B + L ) — m2 C0 - m 3 T 0 — m4 E R ().

In this function, M is money narrowly defined and 
m, is a money multiplier. The size of m, depends on 
average reserve requirements; the currency, time 
deposit, and excess reserve spillover effects mentioned 
above; and the pattern of interbank payments. The 
expression B + L  is called the extended monetary base. 
This includes the monetary base ( B ) and reserves “lib
erated” (released or absorbed) by reserve require
ment changes and shifts in deposits between classes of 
member banks, between nonmember and member 
banks, and between time and demand deposits. These 
liberated reserves are called L. The first term in the 
money supply function (m 0) is a constant and the 
next term, m, (B - j - L ) ,  may be viewed as the average 
response of money to a change in the extended base.

The remaining three terms represent the influence 
of economic factors other than the spillover effects 
included in the money multiplier. In the order of their 
appearance, these are a part of currency held by the 
nonbank public (m 2 C0) a part of time deposits at 
commercial banks (m 3 C0), and a part of member 
bank demand for excess reserves (m 4 E R 0). The m’s 
in these three expressions are also multipliers, but they 
have values different than m r  The money supply

function of their linear hypothesis does not involve 
Government demand deposits, but these deposits are 
considered in some of their other works.

The money supply process underlying this formula
tion is similar to the one developed by Friedman- 
Schwartz. Surplus excess reserves are again the driv
ing force leading to changes in money. For example, 
a change in the monetary base leads to surplus re
serves, i.e., a discrepancy between actual and desired 
excess reserves. Banks eliminate these surplus re
serves by adjusting their holdings of earning assets, 
which results in corresponding changes in their de
posits. In the process money wealth and bank deposits 
expand and there are spillover effects into C, T, and 
ER. These effects are reflected in the size of m,. The 
money stock changes by an amount equal to m, times 
the change in the extended base. Surplus reserves 
can also arise from changes in C0, T 0, or E R 0, with no 
change in B-|-L. The resultant change in the money 
stock will equal the change in C0, T 0, or E R n times its 
multiplier (m 2, m ,, or m4,). These multipliers are 
negative.

The Brunner-Meltzer approach incorporates the same 
major determinants of the money stock as does the 
Friedman-Schwartz approach, but in a different man
ner. The Brunner-Meltzer money multipliers ( m’s ) are 
empirical relationships estimated by statistical pro
cedures, while the Friedman-Schwartz multiplier is 
definitional. Brunner and Meltzer have investigated in 
great detail the economic forces underlying the de
mand of the public for currency and time deposits and 
bank demand for excess reserves.

Brunner-Meltzer found that movements in the ex
tended monetary base and the public’s currency be
havior have primarily determined movements in the 
money stock. The empirical money multiplier (m ,) for 
narrowly defined money is around 2.5, implying a 
change in money which equals two and a half times a 
change in the extended monetary base. Another find
ing was that System open market transactions were a 
major determinant of variations in the monetary base 
and, hence, in the money stock. Except for the 1930’s, 
they also found that the money stock was little affected 
by interest rates.

The Reserves Available Approach
The “reserves available” approach to money stock 

analysis has been used extensively by this Bank.7 Since

7 Data and charts of reserves available for private demand 
deposits appear in this Bank’s, “Monetary Trends,” a monthly 
release, and “U.S. Financial Data,” a weekly release. For a 
discussion of this approach see: Leonall C. Andersen, “Federal 
Reserve Open Market Transactions and the Money Supply,”
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Table II

CALCULATION OF MEMBER BANK RESERVES AVAILABLE 
FOR PRIVATE DEMAND DEPOSITS— AUGUST 1967 

Monthly Averages o f Daily Figures1

(M illions o f dollars)

Federal Reserve H old ings o f  U. S. G overnm ent Securities...................................................  . . . - f-4 6 ,6 1 2

O the r Reserve Factors (n e t).........................................................................................  .................  . . .  -2 2 ,8 2 9

Total Reserves. . .................................................................................................................................... . .-(-2 3 ,7 8 3

Less: Reserves Required on G overnm ent Demand D eposits............................................................  -  545

Reserves A va ilab le  fo r  Private D eposits.............................................................................................. -f-23 ,238

Less: Reserves Required on Time, Savings, and N et In te rbank D eposits....................................  -  7,262

Reserves A va ilab le  fo r  Private Demand D eposits.............................................................................  15,976

iD a ta  are n o t adjusted for seasonal variation. 

Source: Federal Reserve Bank of St. Louis.

p riv a te  dem and deposits at 
member banks are the major 
portion of the money stock, this 
approach focuses primarily on 
the factors intervening between 
open market transactions and 
changes in the member bank 
demand deposit component of 
money (Table I I ) .

Although an identity is used, 
the reserves available approach 
differs from the previous two 
in that it works through mem
b er b an k  re se rv e s . F ir s t , 
changes in member bank total 
effective reserves are examined.8 
These changes stem from System open market trans
actions and from all the other factors supplying and 
absorbing reserves. Major items supplying reserves are 
member bank borrowings from Reserve Banks, Federal 
Reserve float, Treasury currency outstanding, and the 
gold stock. Some factors absorbing reserves are Treas
ury balances at Reserve Banks, Treasury cash hold
ings, and currency held by the public.

In the next step, member bank reserves available 
for private deposits are calculated by subtracting from 
total reserves those reserves required for U. S. Govern
ment deposits. This measure is sometimes used to ex
plain changes in money stock plus time deposits.

Then reserves used to support time and net inter
bank deposits are subtracted to obtain reserves avail
able for private demand deposits. Finally, member 
banks are viewed as allocating these available re
serves to excess reserves and reserves required on 
private demand deposits. Multiplication of required 
reserves by the reciprocal of the average reserve re
quirement (required reserve ratios specified by the 
System weighted by the distribution of private demand 
deposits among classes of member banks) yields the 
volume of private demand deposits at member banks. 
The total money stock figure is obtained when non
member bank private demand deposits and currency 
held by the public are added to the private demand 
deposits of member banks.

(Continued from Col. 2, Page 10)

Money and Finance: Readings in Theory, Policy, and Institu
tions, Deane Carson, ed., Wiley, N. Y., 1966, pp. 23-31. The 
original article appeared in this Review, April 1965.

8 Total reserves adjusted for reserve requirement changes. 
This adjustment is the following: (a) required reserves for 
past periods are calculated on the basis of most recent reserve 
requirements; (b ) these standardized required reserves are then 
seasonally adjusted; (c )  unadjusted excess reserves are added 
to the data obtained under (b ).

Using the sequence of computations just outlined, 
all of the “slippages” between open-market trans
actions and the money stock are accounted for. Prime 
emphasis is given to the steps leading to changes in the 
member bank demand deposits component of money, 
in order to identify the effect of Federal Reserve 
actions on monetary expansion.

The money supply mechanism underlying the re
serves available approach is quite similar to that em
bodied in the other two approaches. An increase in 
System holdings of U. S. Government securities, as
suming no change in other proximate determinants, 
increases member bank actual excess reserves relative 
to their desired level. These banks then expand earn
ing assets and private demand deposits until desired 
and actual excess reserves are equal. A change in the 
other proximate determinants, assuming no change in 
total reserves, directly changes the amount of member 
bank private demand deposits. Since this approach is 
designed for purposes of analyzing short-run move
ments in money (a  week to one or two months), it 
assumes that System actions have little or no effect on 
any of the other proximate determinants.

The complete procedure presented above using the 
reserves available approach to money stock determina
tion is useful in examining proximate causes of ob
served changes in the money stock. The assumption 
that each slippage is independent of System actions 
implies that the impact on money from changes in the 
slippages can be completely offset by such actions. 
The Federal Reserve would thus be able to achieve a 
target level of money stock or private demand deposits. 
However, control would be lost over such other mone
tary variables as interest rates and bank credit.

A study incorporating many of the concepts of the 
reserves available approach investigated the relative 
contributions of many proximate determinants to
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month-to-month changes in money, narrowly defined.9 
The conclusions reached were that month-to-month 
changes in money (not seasonally adjusted) were 
dominated by changes in Federal Reserve holdings of 
U. S. Government securities; changes in a variable 
consisting of the sum of the gold stock, Treasury ac
counts, and minor Federal Reserve accounts; and 
changes in currency held by the nonbank public. At 
times other factors such as member bank borrowing 
from Reserve Banks, member bank excess reserves, 
Federal Reserve float, and Government demand de
posits contributed significantly to changes in money.

Som e G eneral Observations
The three approaches summarized in this article 

for analyzing factors determining the money stock are 
all of the same general nature. Each is based on the 
same set of accounting identities, and each can be 
adjusted to define money in the narrow sense or in 
the broader sense (i.e., including time deposits at 
commercial banks). Furthermore, each takes into con
sideration the same general set of factors in the process 
of money stock determination—the behavior of mone
tary authorities, commercial banks, and the public.

These approaches differ in structural form and in 
the precise definition of the constraining variable and 
the controlled m o n eta ry  variable. The Friedman- 
Schwartz-Cagan approach and the reserves available 
approach remain in the identity form, while the Brun- 
ner-Meltzer approach moves on to a more complex 
money supply function. However, the identities are 
used to summarize the proximate determinants of 
money, and the influence of each on movements in 
money are examined. Cagan goes a step further and 
investigates the factors underlying each proximate 
determinant.

The high-powered money approach and the mone
tary base approach constrain the size of the money 
stock by the pool of funds available to satisfy two com
peting monetary demands—bank demands for reserves 
and the public’s demand for currency. By contrast, the 
reserves available approach focuses only on that part 
of the pool remaining after the public’s currency de
mand is filled.

Those who use high-powered money or the monetary 
base typically examine the determinants of the whole 
money stock; those who use reserves available attempt 
to explain only one part, i.e., the member bank demand 
deposit component. In a sense, the reserves available

9Leonall C. Andersen, “A Study of Factors Affecting the 
Money Stock: Phase I,” Staff Economic Studies, Board of 
Governors of the Federal Reserve System, October 1965.

approach is a special case of the more general high- 
powered money or monetary base approaches.

The approaches also differ in the specific uses for 
which they were designed. Friedman-Schwartz de
scribe movements in money and examine the under
lying causes during various episodes of monetary 
history from 1867 to 1960. Cagan focuses his attention 
on explaining statistically the factors underlying move
ments in money over roughly the same time span. 
These three economists also relate changes in money 
to changes in economic activity. Brunner and Meltzer 
develop their money supply function with a view to 
achieving specific knowledge of the money supply 
process. Their money supply function, since it provides 
measurements of the response of banks and the public 
to economic forces, is proposed as an aid to monetary 
management. The reserves available approach is de
signed to facilitate short-run monetary management, 
insofar as it involves the money stock.

Several implications for short-run monetary manage
ment may be drawn from the discussions of the three 
approaches presented in this article. A major implica
tion is that System actions through their impact on 
high-powered money (or monetary base) can have a 
significant bearing on movements in the money stock. 
The finding of the reserves available approach that Sys
tem open market operations are a major source of 
month-to-month movements in money gives added evi
dence supporting this implication. Cagan’s finding that 
movements in high-powered money frequently were 
out of phase with cyclical movements in money does 
not negate this proposition, because System actions, 
which explain most of the change in high-powered 
money, have usually been based on considerations 
other than influencing changes in money.

Another implication is that the behavior of the 
public’s holding of currency should be given greater 
consideration in monetary management. The findings 
using all three approaches were that currency move
ments played an important role in explaining short-run 
changes in money.

Cagan’s finding that cyclical movements in currency 
held by the public are primarily determined by changes 
in economic activity is of great importance. Currency 
holdings were found to vary in the same direction as 
cyclical movements in economic activity. According to 
all three approaches, a rise in currency taken alone 
decreases the money stock. Hence, a change in econo
mic activity induces an opposite change in the money 
stock; a rise in spending increases currency held by 
the public which in turn lowers the money stock. The 
often observed pro-cyclical movements in money thus 
result from changes in other proximate determinants
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which more than offset the opposite influence of cur
rency.

Several factors which usually have been thought to 
exert a major influence on movements in money were 
found to be of little significance in the studies cited. 
All three studies conclude that behavior of banks and 
of the public (except for its behavior regarding cur
rency) is of minor importance in explaining short-run 
movements in money. Furthermore, economic forces 
such as interest rates were found by Brunner-Meltzer 
and Cagan to have little influence on movements in 
money. The distribution of deposits between demand 
and time accounts, between classes of member banks, 
and between nonmember and member banks were

This article is available as reprint series No. 24; see 
page 2 in this issue.

found in several of the studies to have only a minor 
affect on the behavior of money. Such non-market 
determined forces as expectations of banks and the 
public may play an important role in accounting for 
changes in money during times of severe depressions 
or the older so-called “panics”, but not in normal times.

Finally, it appears reasonable to conclude, on the 
basis of these findings, that the Federal Reserve System 
could control with a high degree of precision move
ments in the money stock. No examination has been 
made in this article of the extent to which use of each 
approach would facilitate short-run management of 
the money stock. This important topic is left for a 
future study.

L e o n a l l  C. A n d e rse n
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I n t e r n a t i o n a l  M o n e t a r y  R e f o r m

0  n the weekend of August 26-27, monetary officials 
of the world’s major countries reached preliminary 
agreement on a plan which would provide for a supple
ment to existing world reserve assets. The agreement, 
reached in London by the Group of Ten,1 represented 
the result of four years of discussions and has been 
hailed by some as the major development in interna
tional finance during the last two decades. While it is 
probably too early to judge the long-range signifi
cance of the proposal, it would be useful to under
stand why it was made and to review some of its 
major details.

B ackground
Since 1958 the volume of world trade has risen 

substantially. World imports, which were $100.4 billion 
in 1958, rose to $191.9 billion in 1966, an increase of 
91 per cent.2 In addition, with the return to currency 
convertibility by most Western European countries in 
late 1958 and with less likelihood of foreign investment 
being blocked by exchange controls, it has become 
more widely feasible to move private funds inter
nationally. These capital transfers are motivated by 
interest rate differentials between countries and by 
expectations concerning the strength or weakness of 
individual currencies.

As a result of the growth in world trade, the mobility 
of short-term private capital, and the attractiveness of 
long-term capital investments abroad, sizable imbal
ances may develop more easily in a country’s overall 
balance of payments. The imbalances may be relative
ly brief and the result of normal lags between receipts 
and expenditures. On the other hand, they may 
sometimes be prolonged.

iThe Group of Ten includes: Belgium, Canada, France, Ger
many, Italy, Japan, the Netherlands, Sweden, the United
Kingdom, and the United States.

-’International Monetary Fund, International Financial Statistics, 
August, 1967.

By transferring international reserves,3 a country 
may finance a temporary balance-of-payments deficit 
without resorting to trade restrictions or deflationary 
domestic policies designed to immediately correct the 
deficit. International reserves, therefore, serve much 
the same function for a nation as cash balances serve 
for an individual. By varying his holdings of cash, an 
individual can adjust for discrepancies between the 
timing of his receipts (income) and his expenditures. 
As income and expenditures increase, the desired 
amount of money balances to meet these “transactions” 
also tends to rise. The same is true of a nation. As 
trade and capital movements rise, the potential dis
crepancies between international receipts and expend
itures increase, leading to an increase in the desired 
stock of international reserves.

In contrast to world trade, the total stock of inter
national reserves held by Western countries has in-

3 International reserves include: gold, convertible currencies 
(including the U.S. dollar), and automatic drawing rights on 
the International Monetary Fund.

Total World  Trade and Monetary  Reserves
Ratio Scale Ratio Scale
B il l io n s  o f  U .S. D o l la rs  B il l io n s  o f  U .S. D o lla rs

Source: IM F
Percentages are ann ua l rates of change  between p eriods indicated.
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INTERNATIONAL RESERVE ASSETS

(M illions o f U.S. Dollars)

Reserves__________ ________Change in Reserves

1958 1964 1966 1958-66 1958-64 1964-66

G o ld * 38,030 40,845 40,905 2,875 2,815 60
U.S. Dollars 9,648 15,771 14,898 5,250 6,123 -  873
O ther Reserve C urrenciest 7 ,317 7,639 9,382 2,065 322 1,743
Reserve Position in IMF 2 ,5 V 4,155 6,331 3,774 1,598 2,176

TOTAL 57,552 68,410 71,516 13,964 10,858 3,106

*E xcludes holdings of in ternational organizations.

fB ritish  pounds sterling plus a residual item  including official m onetary  liabilities of countries other 
th an  th e  U. S. an d  the U. K.

Source-. In ternational M onetary F und.

creased only m o d e ra te ly  since 
1958. Gold production has failed 
to expand monetary reserves sig
nificantly, and in 1966 and early 
1967 hoarding and industrial uses 
a c tu a lly  d e cre a se d  th e  fre e  
world stock of monetary gold.
A major share of the growth in 
world reserves over the last eight 
years has been accounted for by 
the dollar.4 By running balance- 
of-payments deficits, the United 
States has contributed to world liquidity in the form of 
short-term dollar liabilities to foreigners. However, in 
the process, the ratio of United States short-term liabil
ities to its own stock of international reserves has in
creased. Carried far enough this might undermine 
confidence in the dollar as a reserve asset and result 
in the conversion of dollars to gold by foreign monetary 
authorities.

Given the United States’ determination to reach an 
equilibrium in its balance of payments, the dollar can
not be counted upon to supply liquidity at a rate com
mensurate with future world needs. Since gold and 
other convertible currencies are not expected to ap
preciably increase world liquidity, many believe exist
ing international reserves must eventually be supple
mented if trade and capital movements are not to be 
stifled. The agreement reached in London is an initial 
step in this direction.

Special Drawing Rights
The preliminary proposal adopted by the Group of 

Ten calls for the creation of a supplementary reserve 
asset in the form of book entries in a Special Drawing 
Account of the International Monetary Fund (I.M .F .). 
The entries would be called “special drawing rights” 
or simply SDR, and would be denominated in units of 
account equivalent to the gold value of one dollar. 
Indications are that from $1 to $2 billion per year 
would be created in the form of SDR during an initial 
five-year period.

The new Special Drawing Account would be divided 
among the Fund’s 106 member countries in accordance 
with their present IM F quotas. For instance, assuming 
that $2 billion per year is created, the United States, 
whose IM F quota is currently 24.6 per cent, would

4 Since 1964 the dollar contribution to world liquidity has been 
negative. The growth in international reserves since then has 
been chiefly the result of increased holdings of other convertible 
currencies and to increased automatic drawing rights on the 
International Monetary Fund.

receive $492 million per year in the form of SDR. The 
United States could then draw on the account to settle 
balance-of-payments deficits.

Countries would not be required to pay their own 
currency in exchange for SDR allocations from the 
Fund. Instead, each would be required to accept SDR 
balances in exchange for convertible currency from 
any country tendering them to settle balance-of-pay- 
ments obligations.

To insure that no individual country accumulated a 
disproportionate share of its total reserves in the form 
of special drawing rights, a limit would be placed on 
the volume of SDR which a country was obligated to 
accept. No nation would be required to accept SDR 
in excess of its cumulative allocation plus two times 
its cumulative allocation. For example, if Germany 
received $500 million in SDR over a five-year period, 
it would be obligated to hold up to $1,500 million in 
SDR balances. Thus, Germany would be required to 
accept at least $1,000 million in SDR from countries 
who experienced balance-of-payments difficulties.

The asset would be attractive in the sense that it 
would yield a moderate interest return. A country 
might desire, therefore, to hold a volume of SDR in 
excess of the limit amount.

Special drawing rights would be used for balance- 
of-payments needs and to protect reserve positions. 
No country would be expected to use SDR merely to 
acquire other forms of reserve assets in order to alter 
the composition of its total stock of reserves. An 
eligible user could direct the Fund to transfer its SDR 
to a particular country for the purpose of purchas
ing its own currency, but only if the other country 
agreed to accept the SDR. This provision is of partic
ular interest to the United States. Normally, the United 
States uses reserve assets to purchase foreign-held 
dollar balances. The special drawing rights could, 
therefore, be used in much the same way as the United 
States uses existing reserve assets.
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The main issue during the meetings in London con
cerned the question of whether, and on what basis, 
each country might need to reconstitute its cumulative 
SDR allocation. Some favored a provision requiring 
deficit countries who drew on their SDR account 
eventually to restore the balance. This would make 
SDR a form of intermediate-term credit and, as such, 
not much more than an extension of current IM F credit 
facilities. The United States, on the other hand, stress
ed the need for a permanent addition to world re
serves which would circulate among countries without 
the need for repayment.

The result was a provision calling for reconstitution 
of SDR based on the amount and duration of its use.8 
The average use of special drawing rights by a member 
country over a five-year period should not exceed 70 
per cent of that country’s average net cumulative allo
cation over the same period. A country would be per
fectly free to use in excess of the 70 per cent figure, 
but would be obligated to rebuild the account to an 
average balance of 30 per cent by the end of the five- 
year period. The participants would be encouraged to 
“maintain a balanced relationship over time between 
their holdings of special drawing rights and other 
forms of reserve assets.”6

5 For a more detailed explanation of the reconstitution provision, 
see: International Monetary Fund, Press Release No. 625, 
September 11, 1967.

6 Ibid., 5.

In order to call the SDR accounts into existence, an 
85 per cent weighted vote would be required by the 
Fund’s Board of Governors representing the member 
countries. Since the Common Market countries7, voting 
as a block, control 16.8 per cent of the IM F vote, they 
would have the power to veto a proposal to activate 
the accounts. The United States would likewise have 
veto power, since it controls in excess of 20 per cent 
of the Fund’s total vote.

On September 29, the 106 members of the Inter
national Monetary Fund unanimously approved the 
plan at the Fund’s meeting in Rio de Janeiro. It must 
now be translated into legal terms as an amendment 
to the articles of the IM F and ratified by the govern
ments of at least three-fifths of the members having 
four-fifths of the voting power. The Managing Director 
of the Fund, in consultation with the Executive Board, 
would then have the power to propose that the SDR 
accounts be activated. He would suggest the date of 
implementation, the amount of SDR to be created, and 
the length of the initial period in which the accounts 
would be operative. The proposal would then require 
the 85 per cent weighted vote by the Fund’s Governors. 
As a result of these various legislative requirements, 
it seems unlikely that the new plan could be called 
into operation before 1969 at the earliest.

7 The Common Market countries include: France, Germany, 
Italy, the Netherlands, Belgium, and Luxembourg.

M ic h a e l  O . R igg
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