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ABSTRACT

This study examines the manner in which the adjusted monetary 

base is related to aggregate stock prices, A discussion of previous 

works in this area is followed by a critical review of the adjusted 

monetary base as a legitimate measure of monetary activity» Although 

several problems with the monetary base are recognized, its practical 

usefulness and greater amenability by the Federal Reserve particularly 

over the near-term suggest that the use of the base as an underlying 

feature of an aggregate stock price model is justified.

- Within the context of contemporary valuation models 9 the real

adjusted monetary base is separately related to real aggregate corporate 

earnings and new yields on prime grade utility bonds - The base is shown 

to have a highly significant positive lagged relationship to both of 

these variables. Thereafter, the modeled relationships for these two 

variables are combined to form a model of aggregate stock price beha

vior, Real corporate earnings are found to exert a net positive and 

significant influence on stock,prices over a two year period and an

nualized percentage changes one year hence in new utility yields demon

strate an overall significantly negative impact on stock prices over 

an eight quarter period.



CHAPTER 1

INTRODUCTION

Over the past fifteen to twenty years a variety of economists, 

financial theorists and market practitioners alike have devoted con

siderable attention to the nature of the interaction of monetary activ

ity and common stock prices, The quantity theory of money, with its 

origins in the writings of the seventeenth and eighteenth century 

"classical" economists, has experienced a renaissance of sorts during 

the last decade as individuals have attempted to justify the observed 

positive relationship between movements in the monetary aggregates and 

movements in security prices.

Meanwhile, the notion that stock prices have a tendency to move 

in a random fashion over time was beginning to gain adherents in light 

of the results from extensive empirical testing in this area during the 

late 1950s and throughout the 1960s, In 1970 Eugene Fama [1] provided 

a theoretical structure for these findings in what he termed the "fair 

game" model. This theory has since been developed and is today common

ly referred to as the "efficient market hypothesis," Clearly, the ad

vent of this thepry has had enormous implications for the^relationship 

between monetary activity and stock prices. Under a general interpre

tation of the "efficient market hypothesis," stock prices at any given 

point in time fully reflect all available information. Accordingly,

1
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knowledge of previous movements in the monetary aggregates should be 

of no benefit in attempting to derive extraordinary returns from stock 

price fluctuations.

Within the context of these historical developments, this cur

rent study attempts to consider the monetary base as a barometer of 

monetary activity, and in turn, assess its validity as an important in

fluence on stock prices» Following a determination of the general com

position of existing equity valuation models, the monetary base will 

serve as the cornerstone of an aggregate stock price model. Initially, 
the hypothesized relationship between the monetary base and corporate 

earnings will be theoretically and empirically examined. The associa

tion between the monetary base and interest rates will then be speci

fied. Once these relationships for the fundamental factors in equity 

valuation have been identified, an effort to combine them will be made. 

This new stock price model will in a novel way assess the relative 

importance of its components in influencing stock price movements over 

the preceding three decades. Finally, after the historical relation

ship between the actual and fitted values of aggregate stock prices has 

been depicted and discussed, the stock price model will generate esti

mates of aggregate stock prices over time assuming conditions of 

perfect knowledge and foresight of the monetary base. Before proceed

ing further, however, a review of prior studies of the relationship 

between money and stock prices seems in order.



CHAPTER 2

MONETARY ACTIVITY AND STOCK PRICES

Received monetary theory supports the existence of a strong 

relationship between monetary activity and stock prices. Following the 

work of Friedman and Schwartz [2]9 relating the supply of money to ag

gregate economic activity, some researchers have examined the more pre

cise connection between changes in the rate of growth of the money

supply and associated movements in stock prices [3, 4, 5, 6, 7,-8, 9,

10, 11, 12]*
In an early effort, Sprinkel [12] tested the hypothesis that 

changes in the growth rate of the money stock would precede changes in 

stock prices. He examined the relationship between a six month moving 

average of the growth rate in the seasonally adjusted money stock and 

the Standard and Poor’s Index of 425 Industrials during the 1918-1963 

period and concluded on the basis of a visual analysis of these vari

ables plotted over time that contractions in the growth rate of the 

money supply typically led decreases in stock prices by nine months. 

Sprinkel, on the other hand, found that increases in the money stock 

growth rates preceded rebounds in stock prices by an average of two 

months.

Six years later Palmer [7] published a study covering the 1959- 

1969 period in which he looked at the association between changes in

3



the growth rate of the money supply and percentage changes in stock 

priceso The author found a generally coincident relationship and in

dicated no definite and recurring lead pattern for money.

In an impressive study concerning the effects of expectations 

and money supply growth on the general level o,f Standard and Poor’s 

500 Composite Index, Reran [6] employed a regression model in which the 

quarterly level of stock prices was made a function of changes in the 

"real" money supply, expected "real" earnings, "real" growth in the 

Gross National Product and anticipated inflation. Reran found that 

these variables explained ninety-eight percent of the movements in the 

S & P 500 Index over the 1956-1970 period. In addition, the author de

veloped another stock price equation which utilized current expecta

tions of future corporate profits and the corporate Aaa bond yield on 

seasoned issues as a proxy for interest rates. This particular regres

sion also generated very good results.

Homa and Jaffee [5] attempted to predict the level of stock 

prices via a regression model that had as independent variables the 

current level of the money supply and the growth rates of the money 

stock during the current and immediately preceding quarters. Due to 

the nature of its construction, the degree of success enjoyed by the 

model depended in large measure on the ability to predict the money 

supply in the current quarter. While the findings assuming perfect 

foresight and naive extrapolation of the money stock variables yielded 

results better and worse than a "buy-and-hold" strategy, respectively.
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superior results were obtained when the money supply was first 

estimated by a regression equation«

In addition to examining the effects of the current and his

torical growth rates of the money supply on changes in the level of the 

Standard and Poor’s 500 Composite Index, Hamburger and Kochin [4] 

tested the influence that these variables exerted on three month Trea

sury bill yields, the Aaa bond rate for corporations and Standard and 

Poor’s dividend-price ratio, The authors concluded that changes in 

monetary growth rates indeed exhibited a short-run impact on stock 

prices.

Several studies in recent years have called into question the 

aforementioned studies which inferred that changes in the money supply 

lead stock prices. Due to the possible existence of empirical prob

lems, Pesando [8] modified the models put forth by Keran and Hamburger 

and Kochin and re-estimated the new equations.. The revised models were 

not able to generate reliable forecasts of stock prices. Within the 

context of his simple quantity theory of money— efficient markets hy

pothesis theory. Cooper [3] claimed that the money stock may be associ

ated with stock prices but not in the previously discussed manner. 

Although.he observed a tenuous relationship involving changes in the 

money stock leading stock prices when very short periods were consid

ered, the spectral analysis technique revealed a more consistent rela

tionship for various time spans whereby money appeared to lag stock 

prices by one to three months on average. Rozeff [11] specified the 

relationship suggested earlier by Sprinkel in the form of a regression



model and found that the proposed trading rule yielded returns that 

were inferior to those obtained from a "buy-and-hold” strategy. More

over, Rozeff discovered a strong association between future changes in 

the growth rate of the money supply and current stock prices. Rogalski 

and Vinso [9] considered the money supply and four commonly used mea

sures of market return over the period 1963-1974 in an effort to deter

mine the existence of a causal relationship. The authors conclusions 

upheld the strict form of the efficient markets hypothesis as money 

supply changes were found to cause concurrent changes in stock returns 

while current stock price changes led changes in the money supply.

Hence, the course of future changes in the money supply was evidently 

anticipated by investors and incorporated into the valuation of stocks.

A few individuals have recently sought to explore the relation

ship between the monetary base and stock returns. Cooper [3] employed 

the spectral analysis technique to analyze the relationship between the 

monetary base and Standard and Poor’s 500 Composite Index on a monthly 

basis during the 1947-1970 interval. He indicated that the partial 

coherence for these variables was not as high as that found for the 

money supply and stock returns; however, Cooper did note the occurrence 

of several statistically significant relationships at the peaks. Rogal

ski and Vinso [10] also examined this relationship again using four 

widely recognized measures of stock returns over the period from 

January, 1963 through December, 1974 and surmized that in general the 

two series were independent„ Cautioning that it would be improper to



conclude that changes in the base have no effect on stock prices, the

authors asserted that

o e « changes in the monetary base affect stock returns, but 
only on an informational basis, as changes occur coinciden
tally with the publication of the series. The moderate cor
relation that occurs at lag one is the result of a one-month 
delay in the publication of the currency component <, No other 
noteworthy correlations are evident at either short or long 
lags.1

From the above discussion, it is clear that the relationship 

between the sundry gauges of monetary activity and stock prices has 

been and continues to be a source of considerable interest for the 

academic community and practitioners alike. Further research seems 

warranted in light of the conflicting findings of previous efforts. 

With this in mind, a careful assessment of the monetary base now 

follows.

1. Richard J. Rogalski and Joseph D. Vinso, "An Analysis of 
Monetary Aggregates,11 Journal of Money, Credit, and Banking» 10 (May
1978), p. 262, [10]o



CHAPTER 3

'THE CASE FOR THE MONETARY BASE

The Board of Governors of the Federal Reserve System defines 

the monetary base as being comprised of three components including 

ntotal reserves (member bank reserve balances in the current week plus 

vault cash held two weeks earlier); currency outside the U.S. Treasury, 

Federal Reserve Banks, and the vaults of commercial banks; and vault 

cash of nonmember b a n k s T h e  St. Louis Reserve Bank, however, has 

adopted a slightly different definition of the monetary base by consid

ering member bank holdings of vault cash in the current week rather 

than the level of vault cash held two statement weeks ago. In either 

case, the monetary base consists of liabilities of both the U.S. Trea

sury and the Federal Reserve System. Treasury coin and currency con

stitutes the liabilities of the former department and recently has 

accounted for approximately seventy percent of the total monetary base. 

Federal Reserve notes and the deposits of member banks represent the 

liabilities of the latter institution.

A number of economists have long suggested that the Federal Re

serve System should rely more heavily on the monetary base as an oper

ating variable intended to achieve specified intermediate targets." In

2. U.S., Board of Governors of the Federal Reserve System, 
Federal Reserve Bulletin, 66 (August 1980), p. A3. [13].

: ■ 8



recent years? several observers have proposed that the broader monetary 

aggregates be replaced by the monetary base as an important intermedi

ate target variable designed to accomplish the ultimate objectives—  

stable prices, full employment and output— of monetary policy. During 

the course of the debate on this latter issue, several serious problems 

associated with the monetary base have come to light. An initial- 

question concerns the nature of the adjustment process in measuring 

the monetary base following a decision by the Federal Reserve to change 

the legal reserve requirements. A change in required reserves affects 

the monetary base by altering the volume of money and bank credit that 

can be supported. As a consequence, the impact of such changes in re

serve requirements on the monetary base needs to be recognized. Some 

sort of adjustment in the base would serve the interests of the invest

ment community since many investors look to movements in the monetary 

base as an indicator of monetary policy. As is the case with the way 

in which the monetary base is defined, the Board of Governors of the 

Federal Reserve System and the St. Louis Reserve Bank employ two dif

ferent procedures in adjusting the base for changes in reserve require- 
3ments.

The relationship between the monetary base and aggregate eco

nomic activity is another critical issue. To the extent that the ad

justed monetary base, or any other financial variable for that matter,

3 e These procedures are described by Carl M. Gambs in "Federal 
Reserve Intermediate Targets: Money or the Monetary Base?" Federal
Reserve Bank of Kansas City, Economic Review, 65 (January 1980), 
pp. 8-10. [14].
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is to be considered as an intermediate target for the Federal Reserve, 

its value lies solely in its ability to have some impact bn aggregate 

demand. Consequently, several researchers including Davis [15] and 

Gambs [14] have compared the relationshipszthat the adjusted monetary 

base and the Ml money supply have had with the nominal Gross National. - 

Product (GNP) over the periods 1961-1978 and 1953-1978, respectively. 

Both studies utilize simple regression techniques involving quarterly 

percentage changes in current dollar GNP with coincident and lagged 

changes in the given monetary measure and find that the adjusted mone

tary base exhibits a weaker relationship to GNP than does the Ml money 

supply. Furthermore, Davis [15] indicates that in the most recent 

nine-year period no statistically significant relationship existed be

tween nominal GNP and the adjusted base and adds that the statistically 

significant observed relationship for these variables over the whole 

period can be attributed entirely to the currency component. Inter

estingly, the level of currency is completely dependent upon public - 

demand and is therefore beyond the control of the Federal Reserve.

Gambs [14], however, finds that bank reserves are primarily responsible 

for the significant relationship between the monetary base and GNP and 

concludes that currency is not closely associated with aggregate demand.

There are additional reasons to suspect that the adjusted mone

tary base may have a relatively inferior relationship to aggregate de

mand. It is understood that a change in the willingness of individuals 

to hold money balances under currently prevailing levels of interest 

rates and aggregate demand will necessarily cause a similar change in
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the level of the monetary base. This is due to the presence of member 

bank reserves or currency in the base, since either would be affected 

by a shift in the demand for money balances. However, situations can 

arise whereby the demand for the adjusted monetary base could change 

without a corresponding shift in money demand. One such instance 

would be a change in public preference toward holding more or less of 

their liquid assets in currency relative to demand deposits. Gambs 

[14] points out a classic example of this possibility that occurred in 

the United States between July, 1929 and April, 1933. He notes that 

the Ml money supply declined by thirty-five percent while the monetary 

base actually increased by eleven percent during this period of depres

sion in aggregate demand. Revisions of ceilings placed on interest 

rates that help determine the demand for reservable, nonmonetary li

abilities of banks as well as changes in the level of excess reserves 

demanded by member banks also can be responsible for creating a shift 

in the demand for the adjusted monetary base without altering money 

demand. These scenarios raise a question as to the nature of the rela

tionship between the monetary base and the money supply.

Friedman and Schwartz [2] have advanced a relatively straight

forward theory explaining how expansion or contraction of the monetary 

base is transmitted to aggregate demand. Their model directly relates 

the stock of money to the monetary base where, in the short-run, the 

money stock is a relatively stable multiple of the monetary base. As 

the Federal Reserve expands or contracts member bank reserves, the 

available supply of money is in turn affected. The authors claim that
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money balances are viewed by individuals as being one of many assets in 

their possession and that they have some expressed or implied prefer

ence regarding the composition of their asset base. Therefore, changes 

in the growth rates of money cause discrepancies between desired and 

actual money holdings which produce adjustments in the asset port

folios of individuals. Since all money balances must be held, the 

overall system cannot adjust even though particular individuals are 

able to do so. As a result, fluctuations in the price levels of as

sorted asset groups help restore the economy to equilibrium. Eventu

ally, the effects of these adjustments are registered on real economic 

activity and ultimately filter through to influence the operations of 

business firms.

Tests of the relationship between the monetary base and the 

money stock present mixed results. Burger [16] and Andersen and Jordan 

[17] point out a direct association between annual growth rates in the 

monetary base and the money stock. On the other hand, Rutner [18] and 

Cooper [3] conclude that no short-run relationship between the two 

series exists, although Rutner finds a lagged, long-run impact of the 

monetary base on the money supply, Rogalski and Vinso [10] note that 

the monetary base exerts a lagged, long-run influence on the money 

stock where changes in reserves lead to immediate as well as near-term 

changes in demand deposits, while changes in demand deposits in turn 

lead changes in reserves with a one month lag. Some of the difficulty 

in finding a consistent time series relationship between the monetary
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base and the broader monetary aggregates is, as has been mentioned 

earlier and suggested by Hafer and Hein [19], due to shifts in the de

mand for money that have occurred over time. For example, if money 

demand begins to accelerate through the effects of exogenous or lagged 

forces while the Federal Reserve is expanding the monetary base at a 

constant rate, growth in the monetary aggregates will exceed the growth 

in the monetary base. This situation will persist until the upward 

pressure on interest rates eases the demand for money or in a reaction 

to rising interest rates, the Federal Reserve quickens the growth of 

bank reserves.

Some researchers have indicated that the virtual deluge of fi

nancial market innovations and rulings that have developed in the last 

decade have rendered traditional conceptions of money less meaningful. 

The advent of negotiable order of withdrawal accounts in many states, 

for example, has been responsible for trimming the size of the narrower 

definitions of money— Ml and M2 in particular. The same is true for 

other financial devices that in effect operate like checking accounts. 

All measures of money have been affected by the rapid growth experi

enced by the money market mutual funds since their inception in late 

1978. Similarly, the more frequent use of repurchase agreements by 

corporations and an increasing desire by U.S. residents to obtain Euro

dollars have served to depress or understate all monetary measures. 

Although it is a fact that while currency, which comprises a substan

tial portion of the base, has remained unaffected by these events, mem

ber bank reserves have been influenced. As a consequence, it is true
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that the monetary base has been unable to elude fully the impact of 

these revolutionary developments in the financial arena.

Despite the evidence presented thus far which indicates that 

the monetary base is at best slightly inferior to the broader concep

tions of money supply in the closeness and stability of its relation

ship to, aggregate economic activity, there may well be some compelling 

reasons for adopting it as the driving force in a stock price model. 

From the point of view of a financial markets practitioner, estimates 

of the monetary base become available more promptly than do those for 

the various conceptions of the money supply. In fact, monetary base 

estimates are published the following day after the close of each bank- 

! ing statement week. Moreover, estimates of the base are less suscepti

ble to the major and continuous revisions that sometimes occur with 

the money supply figures. Typically, the revisions that are made in 

the monetary base constitute new quarterly assessments of the level of 

vault cash being held by nonmember banks and revised estimates of sea

sonal adjustment factors.

A related argument that has often been put forth by advocates 

of the monetary base as an intermediate target of monetary policy is 

that the base lends itself to more effective control by the Federal 

Reserve than do the broader monetary aggregates. Specifically, it is 

suggested that through the use of open market operations the Federal 

Reserve can stabilize member bank reserves and the base at desired 

levels by offsetting disturbing market factors including float. As a 

result, the nonborrowed base or the total level of the monetary base
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less member bank borrowings from the Federal Reserve System can be 

adequately moderated to the extent that the Federal Reserve properly 

employs open market operations» Fluctuations in member bank borrow

ings, however, complicate the task of exercising control over the total 

monetary baseo Nonetheless, consistent with a focus on the level of 

nonborrowed reserves in the daily and weekly operations of the Federal 

Open Market Committee, Davis states that "Over an ’intermediate7 period 

of several weeks or a few months, it is plausible to believe that the

total monetary base or total reserves should be more accurately con-
■ ■ 4trollable than measures such as M-- and M0»"1 2
For analytical purposes, consideration of the adjusted monetary 

base (i.e., adjusted for changes in reserve requirements) after correct

ing for the effects of inflation may be preferable to observing the 

nominal monetary base. Most studies of the demand for money focus on 

inflation-adjusted or real money balances because nominal money demand 

is closely linked to inflation. By contemplating changes in the real 

adjusted monetary base, one can view the demand for the base as it is 

determined by the interaction of real forces. Assuming a reasonable 

degree of stability in member bank demands for excess reserves, inter

est rate ceilings and the ratio of currency and demand deposits desired 

by the public, one may conclude that the Federal Reserve is stimulating 

economic activity beyond its nominal equilibrium level when the real

4. Richard G. Davis, "The Monetary Base as an Intermediate 
Target for Monetary Policy^" Federal Reserve Bank of New York, Quarterly 
Review, 4 (Winter 1979-80), p. 8. [15].



adjusted monetary base is increasing» Conversely, a decline in the 

real adjusted base may be interpreted as a sign of restrictive monetary 

policy since the supply of bank reserves is failing to meet the 

inflation-induced demand for reserves and bank credit.

Figure 1 illustrates this idea by presenting a twelve-month 

moving average of the annual percentage change in the real adjusted 

monetary base on a monthly basis from 1949 to 1980, Monthly data for 

the adjusted monetary base were gathered from the "U.S. Financial Data" 

publications of the Federal Reserve Bank of St. Louis. Corresponding 

data for the inflation adjustments were drawn from the Consumer Price 

Index which is published monthly by the Bureau of Labor Statistics,

U.S. Department of Labor. Notice that the growth pattern of the real 

monetary base closely resembles the course of the major economic cycles 

in the United States during the post World War II era. Periods of eco

nomic expansion are associated with the extended periods of real growth 

iri the adjusted monetary base that occurred from 1961 to 1969, 1971 to 

1973 and 1976 to 1979. Moreover, every major recession in this country 

is preceded by and/or accompanies the following dramatic declines in 

the real monetary base: 1951 to 1953; 1956 to 1958; 1962; 1969 to 1970

1973 to 1975; and most recently, 1979 to 1980. Economic cycles of ex

pansion and contraction in the United States appear to have a well- 

defined relationship with the rate of change in the real adjusted 

monetary base.

It is evident from the foregoing investigation of the monetary 

base that this measure is not without its flaws. Admittedly, there are
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problems relating to the adjustments for changes in reserve require

ments, to the relatively inferior association with aggregate demand and 

to the likelihood of the assumptions made concerning the stability of 

the currency-deposit mix of the public, member bank excess reserve de

mands and interest rate ceilings. These reservations notwithstanding, 

there remain several good reasons for wanting to build a stock price 

model around the monetary base. First, estimates of the base are made 

available more rapidly and are subject to less revision than are the 

money supply figures. There is, in addition, some evidence that the 

Federal Reserve can exercise a slightly better degree of control over 

the monetary base than it can do with the broader monetary aggregates. 

Finally, the patterns of growth observed in the real adjusted monetary 

base closely mirror the experience of the major economic cycles in the 

United States during the last three decades.



CHAPTER 4

THE NATURE OF VALUATION MODELS

A number of models have been developed in order to ascertain
5the proper or intrinsic value of individual or groups of stocks. Gen

erally speaking9 most of these stock price models utilize a present 

value of earnings or dividends approach. Nearly all of them rest on 

certain assumptions regarding the character of the firm or firms to be 

valued and the proper time horizon to be considered. Specifically, one 

needs to know whether the company or group of companies in question can 

be fairly depicted as being "growth" or "no growth" propositions or 

whether some mixture of these two categories would be more appropriate. 

Once a judgment has been made concerning a suitable classification for 

the firm or firms, the next step is to speculate as to the likely pat

tern of earnings over some period of time. Additionally, some assess

ment of how this earnings stream will be distributed between dividends 

and internal uses must be made. If some funds are expected to be re

tained over time for the financing of corporate projects, then an esti

mate of the probable rate of return on these internally financed 

ventures must be specified. Moreover, questions need to be answered 

regarding the stability of the earnings and dividend patterns over time

5. Several of these models appear in Frank K. Reilly, Invest
ment Analysis and Portfolio Management (Hinsdale, Illinois: The Dryden
Press, 1979), pp. 371-392. [20].

19
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as well as the consistency of the rates of return that can reasonably 

be earned on the earnings retained. This depends in part on how the 

character of the firm or firms is perceived through time.

As mentioned above, most models resemble some form of the 

present value of earnings or dividends approach. This implies that 

some discounting mechanism is necessary. Typically, this mechanism is 

thought of as the rate of return that investors require. Under an ef

ficient system of capital allocation, companies will retain and invest 

earnings in projects of interest up to the point where it is reasonable 

to expect that the rates of return generated from these ventures will 

equal or exceed those available to investors after allowing for their 

risk preferences. To the extent that these opportunities are not pres

ent, in the interests of their shareholders it is incumbent upon the 

firm or firms to return any unemployed earnings to these investors in 

the form of dividends since they are able to put these funds to more 

productive use. It is this idea that underlies the notion of required 

rate of return.

The rates of return available to investors on alternative in

vestments that constitute the minimum acceptable rate for corporations 

to earn on their investments can be thought of as being determined by 

three elements: a nominal risk-free rate; a risk premium; and the

expected rate of inflation during the holding period of the investment. 

The risk-free rate, according to Reilly [20], is influenced by fluctu

ations in the supply and demand for capital and real economic growth.

In an aggregate sense, the risk premium for all investments is affected
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by assessments of the general outlook for businesses 9 international . 

uncertainties and the domestic political environment«, More specifical

ly, perceived corporate business and financial risk as well as the 

liquidity risk for common stocks are contributing factors to the risk 

premium. Alternatively, the variance of returns for common stocks and 

their covariance with the returns from other assets can be used to cap

ture the essence of a risk premium.

In practice, the required rate of return is a difficult concept 

to quantify due to the availability of literally countless numbers of 

alternative investment vehicles and the existence of a wide variety of 

investor risk profiles. Therefore, when one attempts to determine the 

intrinsic value of large groups of stocks, an investment having compar

able risk and return possibilities is sought to serve as a proxy for 

this required rate of return for investors. Frequently, the yields on 

prime grade corporate or utility bonds are used for this purpose. The 

Capital Asset Pricing Model developed by Sharpe [21] offers another 

method for arriving at the proper discount rate. Under this system, a 

riskless rate of return is combined with the excess of the anticipated 

market rate of return over the risk-free rate to yield the required 

rate of return. The available rate on some form of government obliga

tion is usually selected to represent the riskless rate, while projec

tions of the expected market rate of return are based to some extent 

on reference to the historical record.

Drawing the common elements from the vast assortment of stock 

price models, one finds two essential components: an estimate of
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after-tax earnings or dividends over some time span and a discount rate 

projection for the same intervale In the event that earnings estimates 

over several continuous time periods are deemed relevant9 it is essen

tial that the stock price model be flexible enough to allow for projec

tions of a discount rate for each of the periods considered. Having 

identified the predominant factors of most stock price models, the next 

step is to develop models that exhibit close relationships to these 

variables over time and can generate estimates of them as well.



CHAPTER 5

THE MONETARY BASE AND CORPORATE EARNINGS

One necessary ingredient for understanding the effect of money 

on stock prices is the specification of the link between money and cor

porate earnings. Two recent studies have attempted to use monetary 

aggregates for predicting profits in the private sector [229 23].

Levy [23] concludes that changes and accelerations in the Ml money 

supply cause only small and brief jumps in corporate earnings. This 

finding implies that the basis of the observed relationship between 

money and stock prices does not rest heavily on the impact that money 

has on earnings or that this model does not adequately capture the full 

relationship between money and earnings. After considering three com

monly used extrapolatory and three leading indicator models for fore

casting earnings per share for the Standard and Poor’s 425 Index over 

the 1968-1977 period. Chant [22] suggests that the general behavior of 

corporate earnings can be predicted and indicates that his simple Ml 

money supply model is substantially more accurate than the alternative 

models used in his study.

The monetary cycle, as represented by movements in the real ad

justed monetary base, can affect two critical earnings variables, namely 

sales and profit margins. The expansion and contraction of profit mar

gins, however, tend to exert a more significant influence over corporate

23
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earnings patterns• Lintner and Glauber [24] have demonstrated that 

time series patterns of sales are more stable and less susceptible to 

time dependent disturbances than are earnings movements. In addition, 

Anderson [25] has found that in more recent cycles corporate sales have 

become more insulated from the effects of business downturns, while 

profit margins have exhibited considerably more sensitivity. The sec

ular rise in inflation since the mid-1960s has helped to buffer weak

ness in nominal sales growth rates during cyclical contractions in the 

economy and at the same time has been partially responsible for squeez

ing margins at business cycle peaks and during ensuing declines,

A limited amount of attention has been given to the fundamental 

factors determining aggregate profit margins. Studies by Finkel and 

Tuttle [26] and Reilly [20] have isolated the following dominant vari

ables that act on profit margins: the utilization rate of industrial

capacity and the unit labor costs of production.

As the top in economic activity is reached and a decline gets 

under way, managers of firms react by scaling back production which 

results in a reduction in the utilization rate throughout the economy. 

Due to the existence of operating leverage, this action causes an in

crease in the per unit costs of production and concomitantly works to 

compress profit margins. The effects of wage lags and decreasing labor 

productivity at the margin are responsible for rising unit labor costs 

at peaks in economic activity as the economy bumps up against supply- 

side constraints. In addition to cycle-induced changes in utilization 

rates and unit labor costs, recent cyclical tops and early declines in
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business activity have been associated with financial market credit 

cruncheso Consequently, financing costs per unit fluctuate in a pro

cyclical manner causing profit margins to contract and expand subse

quent to movements in the monetary cycle.

It is plausible then to visualize a lagged relationship between 

real monetary growth, as measured by the real adjusted monetary base, 

and corporate earnings. The impact of near-term changes in the real 

adjusted monetary base on corporate profits should be direct. However, 

with a longer lag, changes in the real adjusted base may begin to have 

a negative influence on earnings due to the likelihood that extended 

periods of real monetary stimulus would ultimately promote inflation.

As a consequence, rising unit labor and financing costs would erode 

profit margins and thereby dampen corporate earnings performance.

Empirical Analysis 

The above discussion suggests the following hypotheses:

1. Corporate earnings are a distributed-lag function of rates of 

change in the real adjusted monetary base.

2. The cyclical impact of changes in the real adjusted monetary 

base on corporate earnings is positive.

The Real Earnings Model

The Almon distributed-lag procedure [27] is employed in an ef

fort to test these hypotheses. Three specifications of the relationship 

between the real adjusted monetary base (RMB) and real corporate earn

ings per share (REPS) are examined: the levels of RMB and REPS; annual
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percentage rates of change in RMB and REPS; and the natural logarithms 

of RMB and REPS. These relationships can be designated in the follow

ing manner :

8
REPS = C + £ W.EMB . + U (1.1)

t i=o 1 t":L ^

8
%AREPS =C + £ W .%ARMB _. + U (l:2)t i=0 x t x t

8
Log REPS = C + 2 W.LogRMB. . + U (1.3)

t 1=0 1 1

To test the models9 quarterly data for the period Ql:1947 to

Q4:1979 were gathered on the nominal adjusted monetary base and on the

nominal earnings per share for the Standard and Poor’s 500 Composite

Index.  ̂ These variables were converted into real t e r m s  by dividing each
7by the Consumer Price Index.

6. Values for the nominal adjusted monetary base were obtained 
from U.S. Financial Data, Federal Reserve Bank of St. Louis [28]. The 
value of the adjusted monetary base for the initial month in the 
quarter was selected as a proxy for that particular quarter. S & P 
500 Composite earnings per share were obtained from Standard and Poor’s 
Statistical Service Security Price Index Record (1980 Edition) [29] and 
updated from Standard and Poor’s The Analysts Handbook Monthly 
Supplement: June 1980 [30].

7. Data for the Consumer Price Index were obtained from the 
1973 edition of Business Statistics [31] and updated from subsequent 
issues of the Survey of Current Business [32]. The GNP deflator was 
also used and the results were found to be robust with respect to the 
price index chosen.
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The Almon distributed-lags are fourth degree with the beginning

and ending points of all lag distributions not being constrained to 
8zero. In each case the lag on the independent variable runs from zero 

to eight periods.

Results

The results for models 1.1, 1.2 and 1.3 are presented in Tables 

19 2 and 3, respectively. For comparative purposes, the results for 

these three models using unadjusted nominal data are also depicted in 

each of the corresponding tables. The equations that are generated 

with the nominal data in each instance do not exhibit the same consis

tency or predictive ability as do the equations using real data. 

Furthermore, each nominal equation has a higher standard error than its 

real counterpart and is subject to somewhat higher degrees of serial 

correlation. These findings support the superiority of the real 

adjusted monetary base as an indicator of monetary activity.

Table 1 demonstrates a highly significant relationship between 

the lagged RMB and REPS as suggested by the statistically significant 

positive summary statistic. Equation 1.1 indicates that a $1 billion 

real increase (decrease) in the adjusted monetary base is associated 

with an increase (decrease) in annualized real corporate earnings per 

share of twelve cents, on average, over the following two year period.

8. The notion that the possibility of bias in using the Almon 
lag procedure is diminished by not constraining end points is discussed 
by P. K. Trivedi in "A Note on the Application of Almonvs Method of 
Calculating Distributed Lag Coefficients,n Metroeconomica, 22 
(September-December 1970), pp. 281-286. [33].
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Table 1. Levels of Corporate Earnings and the Monetary Base*:
194901-197904

Eq. 1.1 Eq. 2.1
REPS - f(RMB) EPS = f(MB)

Lag Coefficient (T-Value) Coefficient (T-Value)

0 -0.00 (-0.19) -0.03 (-0.75)

1 0.02 (1.13) 0.01 (0.37)

2 0.03 , (1.67) 0.04 (1.35)

3 0.02 (1.78) 0.04 (1.67)

4 0.01 (0.74) 0.02 (0.88)

5 0.00 (0.26) -0.00 (-0.16)

6 -0.00 (-0.29) -0.03 (—0.90)

7 -0.01 (-0.70) —0.03 (-0.98)

8 —0.03 (-1.40) 0.01 (0.17)

Sum 0.03 (16.35) 0.02 (6.55)

Constant -0.55 (-5.32) -0.19 (-1.54)

R2 0.78 0.95

S-E 0.13 0.18

F 90.24 474.57

D-W 1.05 0.86

Mean Lag 5.31 3.42

*in $ billions
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Table 2. Changes in Corporate Earnings and the Monetary Base*:
195001-197904

Eq. 1.2 Eq. 2.2
%AREPS = f(%ARMB) %AEPS = f(%AMB)

Lag Coefficient (T-Value) Coefficient (T-Value)

0 0.73 (0.74) 0.41 (0.25)

1 1.51 (1.94) 1.23 (1.00)

2 1.19 (1.95) 0.61 (0.59)

3 0.50 (1.26) -0.41 (—0.57)

4 -0.07 (—0.11) —1.12 (-1.17)

5 -0.31 (-0.76) -1.15 (-1.62)

6 -0.25 - (-0.45) —0 • 48 (-0.47)

7 —0.21 (-0.28) 0.60 (0.49)

8 -0.74 (-0.82) 1.42 (0.90)

Sum 2.36 (3.72) 1.11 (2.46)

Constant 0.01 (0.74) 0.02 (0.97)

R2 0.32 0.04

S-E 0.12 0.14

F 12.43 1.86

D-W 0.76 0.65

Mean Lag 2.25 -3.29

*in $ billions
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Table 3. Growth of Corporate Earnings and the Monetary Base*:
194901-197904

Eq. 1.3 Eq. 2.3
Log REPS = f(Log RMB) Log EPS = f(Log MB)

Lag Coefficient (T-Value) Coefficient (T-Value)

0 0.45 (0.42) 0.86 (0.44)

1 0.91 (1.00) 0.97 (0.62)

2 0.95 (1.27) 0.61 (0.44)

3 0.78 (1.45) 0.09 (0.08)

4 0.52 (0.72) -0.37 (-0.28)

5 0.22 (0.41) -0.62 (-0.59)

6 -0.14 (—0.20) -0.57 (-0.41)

7 -0.67 (-0.75) —0.21 (-0.14)

8 -1.53 (-1.51) 0.37 (0.19)

Sum 1.49 (16.13) 1.13 (15.88)

Constant -5.91 (-15.90) -4.50 (-17.76)

R2 0.78 0.93

S-E 0.12 0.14

F 87.67 332.61

D-W 1.04 0.77

Mean Lag 6.37 3.55

*in $ billions
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Note that the annualized standard error for equation I d  is 52 cents 

per share and that this equation explains approximately 78 percent of 

the variation in the level of real earnings per share*

Table 2 likewise indicates a significant overall relationship

for the yearly percentage changes in the lagged RMB and REPS*. The sum

mary statistic in equation 1*2 suggests that a one percent change in 

the RMB is associated with a 2*36 percent change in REPS over a 24 

month period, on average* The standard error term is slightly larger 

than that for equation 1*1 when it is translated to dollars. Moreover, 

the correlation coefficient for equation 1.2 is substantially smaller 

than the one appearing in Table 1 for equation 1*1*

The overall lagged impact of the growth rate of the RMB (ex

pressed by the natural logarithm) on the REPS rate of growth is sim

ilarly significant and positive* The growth rate of REPS can be 

expected, on average, to expand by a factor of 1.49 times the given 

change in the rate of growth of the RMB over an eight quarter period*

Table 3 also indicates a larger standard error term than is found for
2the real levels equation, but an identical R term of 0*78 emerges for 

equation 1*3*

As is the case with each of the three models using both real 

and nominal data, the Durbin-Watson statistics do not permit the null 

hypothesis of no first-order serial correlation to be rejected* In an 

effort to correct for autocorrelation of the residuals in each regres

sion, the Cochrane-Orcutt first order autoregressive correction is per

formed for the equations using inflation-adjusted data and the results
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appear in Appendix A* This table confirms the significance and pattern 

of the impact of RMB on REPS observed in Tables 1, 2 and 3e

When the models using real data are compared, equations 1.1 and 

1.3 are found to have similar patterns in their individual RMB coeffi

cients. The positive coefficients are largest in the first three 

lagged quarters, with both models producing comparable mean lags. Al

though the pattern of positive coefficients for equation 1.2 resembles 

that of the tother two equations, negative influences begin to occur 

more quickly and this model generates a shorter mean lag.

Negative coefficients are present for all three models in 

lagged quarters six through eight and in each instance the largest neg

ative coefficient occurs in the eighth lagged quarter. This phenomenon 

may be explained by the inability of corporations to deal effectively 

with inflationary cost pressures that arise from past periods of exces

sive monetary expansion and contraction. To the extent that this no

tion is true, then the cyclical deterioration of corporate profit 

margins can be said to result from the extremely violent swings in the 

monetary cycle depicted in Figure 1.

The findings from these three specifications of the relation

ship between the real adjusted monetary base and real corporate earn

ings per share are evidence that current monetary expansion 

(contraction) , as measured by the real monetary base, will have a 

cyclically positive (negative) impact on real corporate profits. More

over, the results indicate that the monetary base may be used for fore

casting the level of corporate earnings with some accuracy. Figure 2
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illustrates the relationship between the actual level of real earnings 

per share for the Standard and Poorvs 500 Composite Index (REPS500COMP) 

and the level of real per share earnings for this index fitted by model 

1.1 (REPSMODEL) over the 194901-197904 period.



CHAPTER 6

THE MONETARY BASE AND INTEREST RATES

In order to understand fully the influence money exerts on 

stock prices, one must also examine the relationship between money and 

interest rates. This relationship has been addressed in studies by 

Keran [6] and Hamburger and Kochin[4]» Keran asserts that interest 

rates prevailing in the bond market are determined by inflationary ex

pectations, real economic growth and the current rate of change in the 

real money supply. The author points out that inflation and real 

growth in the economy should theoretically be positively related to 

interest rates, while the short-run liquidity effect should have a neg

ative influence. After running a regression using quarterly data on 

these variables over the period Ql:1955 to Q2:1970, he notes that the 

equation explains 94 percent of the variation in Corporate Aaa bond 

rates. All of the variables are found to be statistically significant 

and have the anticipated sign. Hamburger and Kochin concur with the 

conclusions reached by Keran and extend his stock price model by includ

ing the level of the GNP deflator and long-term high-grade bond yields.

Recall from the section on "The Nature of Valuation Models" 

that the required rate of return on a given investment can be deemed a 

function of a nominal riskless rate, a risk premium and the expected 

inflation rate. Movements in the real adjusted monetary base can
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influence each of these factors. As noted earlier, the nominal risk

free rate is affected by liquidity changes and shifts in the real level 

of growth in the economy, Current monetary theory views money balances 

as one of several assets that individuals may hold. Increases in the 

money supply then act to depress the rate of return or benefits that 

accrue to those individuals for holding money. Consequently, short

term changes in real money tend to have a negative effect on interest 

rates, Friedman and Schwartz [2] have developed a theory that suggests 

the manner through which changes in the monetary base operate to bring 

about like fluctuations in real economic growth.

The risk premium component of the rate of return demanded by 

investors on alternative investments, it will be remembered, can be 

meaningfully described as the variance in common stock returns and the 

covariance of these returns with other assets. If one can reasonably 

accept the assertions of current monetary theory regarding the associ

ation between money and economic activity, then movements in the real 

adjusted monetary base will produce corresponding movements in the 

economy. Consequently, as fluctuations in economic activity become 

more pronounced, similar changes in interest rates and stock returns 

will occur.

The effect of inflationary expectations on interest rates has 

long been a topic of interest for economic theorists. In the 1920s 

Irving Fisher [34] examined the relationship between price expectations 

and interest rates, and for his pioneering effort, these influences are 

often referred to today as the "Fisher effect.” The notion of adaptive
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expectations is frequently employed to ascertain the expected rates of 

change in the price level. Several studies, including ones by Keran 

[6] and Hamburger and Kochin[4], have indicated a positive association 

between inflationary expectations and interest rates.

From the preceding discussion, it seems reasonable to believe 

that a lagged relationship between the real adjusted monetary base and 

the level of interest rates may well exist. Consistent with the notion 

of the short-run liquidity effect, the real base should exhibit a neg

ative influence initially. Thereafter, as real growth in the economy 

is promoted, the real monetary base and interest rates should be posi

tively related. To the extent that fluctuations in the base induce 

cyclical movements in aggregate economic activity, real economic growth 

may be held in check, and as a consequence, a longer term negative 

influence on interest rates could result. Moreover, it is clear that 

changes in the levels of the money stock and the Gross National Product 

play important roles in the determination of interest rates. Both of 

these variables should demonstrate direct influences on the level of 

interest rates. Finally, expectations concerning the future course of 

inflation are undoubtedly important and are likely to have a positive 

impact on interest rates.

Empirical Analysis 

The following hypotheses are indicated from the foregoing dis

cussion:



38

1. Interest rates are a distributed-lag function of rates of 

change in the real adjusted monetary base and inflation, 

and a function of current rates of change in the residuals 

for the real money stock and for real aggregate demand.

2. The cyclical impact on interest rates of changes in the

real adjusted monetary base and inflation is positive.

3. Changes in the residuals for the real money stock and for

real Gross National Product exert a positive influence on 

interest rates.

The Preliminary Models

In an effort to diminish the degree of serial correlation in 

the interest rate model, the real adjusted monetary base (KMB) is first 

used to predict individually the real Ml mpney supply (RMl) and the 

real level of the Gross National Product (RGNP). The residual differ

ences between the actual and predicted values of these variables are

then considered to be distinct independent variables in the interest 
9rate model. The Almon distributed-lag procedure [27] is again uti

lized to test the following relationships that generated the residual 

values:

4 -
RMl = C + £ W.RMB . + U (3.1)

1 i=0 1

9 o I should like to thank Eric H. Sorensen for pointing out the 
problem of residual autocorrelation with these variables and for sug
gesting this particular approach.
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RGNP = C + E W.RMB + U (4.1)

i=0 1
Quarterly data for the period Ql:1947 to Q4:1979 were gathered

on the nominal adjusted monetary base, the seasonally adjusted nominal

Ml money supply and the seasonally adjusted nominal Gross National
10Product in order to test these models» The variables were converted 

into real terms as before by dividing each by the Consumer Price Index.

The Almon distributed-lags are fourth degree with the beginning 

and ending points of all lag distributions not being constrained to 

zero. The lag on KMB runs from zero to four quarters in the real Ml 

money supply model and runs from zero to sixteen quarters for the real 

Gross National Product model. Due to the close association between the 

real monetary base and the real Ml money supply, the shorter lag seems 

appropriate to depict this relationship accurately. The rationale for 

employing a lag of four years in the latter model is based on the prec

edent established by Keran [6].

Preliminary Results

The results for .equations 3.1 and 4.1 are presented in Tables 

4 and 5, respectively. Table 4 indicates that the real adjusted mone

tary base has a significantly positive impact on the real Ml money

10. Data for the seasonally adjusted nominal M^ money supply 
and the seasonally adjusted nominal Gross National Product were gathered 
from various publications of the Federal Reserve Bulletin, U.S. Board of 
Governors of the Federal Reserve System. The values of these variables 
for the initial month in the quarter were chosen to represent that par
ticular quarter.
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Table 4. Levels of Real Ml and the Real Monetary Base*:

194801-197904

Eq. 3.1 
RM1 = f(RMB)

Lag Coefficient (T-Value)

0 2,41 (2.26)

1 0.76 (0,43)

2 0.58 (0.33)

3 0.22 (0,12)

4 -2.61 (-2.42)

Sum 1.35 (17.98)

Constant 93.69 (21.64)

R2 0,78

S-E 5.89

F 92.95

D-W 0,07 .

Mean Lag 5.83

*in $ billions
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Table 5. Levels of Real GNP and the Real Monetary Base*: 
195101-198001

Lag

Eq. 
RGNP = 

Coefficient

4.1 
f (RMB)

(T-Value)

0 14.54 (2.96)
1 9.69 (8.83)
2 5.78 (2.50)
3 2.80 (1.04)
4 0.71 (0.33)
5 -0.55 (-0.41)
6 -1.09 (-0.86)
7 -1.01 (-0.60)
8 —0.46 (-0.24)
9 0.40 (0.23)

10 1.36 (1.05)
11 2.20 (1.76)
12 2.69 (1.37)
13 2.54 (1.00)
14 1.46 (0.64)
15 —0.88 (-0.79)
16 -4.83 (-1.08)

Sum 35.34 (38.80)
Constant -1102.53 (-21.43)
R2 0.95
S—E 60.64
F ■ 426.17
D-W 0.04
Mean Lag -1.39

*in $ billions
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supplyo For instance? equation 3*1 suggests that a $1 billion real 

increase (decrease) in the adjusted base is associated'with an increase 

(decrease) 9 on average9 in the annualized real Ml money supply of $5,4 

billion over a four quarter period. The annualized standard error for 

this equation is $23,56 billion and approximately 78 percent of the 

variation in the level of real Ml is explained by the real adjusted 

monetary base. Interestingly9 the most significant positive influence 

is registered in the current quarter and the fourth lagged quarter pro

duces a significantly negative impact on the real Ml money supply.

Table 5 demonstrates that the real adjusted monetary base and 

the real Gross National Product are very closely related. Following 

a $ 1 billion increase (decrease) in the real monetary base9 the real . 

Gross National Product can be expected to experience an annualized in

crease (decrease) of $141,36 billion over a four year period9 on aver

age, An annualized standard error of $242,56 billion is indicated 

by equation 4,1, Note that this equation remarkably explains roughly 

95 percent of the variability in the level of real aggregate demand.

The concurrent and first two lagged quarters yield the greatest posi

tive impact of RMB on RGNP9 while statistically insignificant periods 

of negative influence are found in lagged quarters five through eight 

and fifteen through sixteen. These intervals of inverse association 

may be due to the extreme fluctuations that have occurred periodically 

in the real base and the subsequent cyclical pattern that this monetary 

measure has taken.
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The Interest Rate Model

The Almon distributed-lag procedure [27] is likewise used to 

test the hypotheses stated above. The yields on new prime grade (Aa) 

utility bonds (NUY) are selected to represent interest rates. It is 

postulated that changes in new utility yields are determined by con

current changes in the real Ml residuals (RM1RES) and the real Gross 

National Product residuals (RGNPRES) from equations 3.1 and 4.1, 

respectively. Furthermore, it is asserted that changes in NUY are 

also affected by distributed-lags in annualized quarterly percentage 

changes in the Consumer Price Index (CPI%A ) and in the levels of the 

real adjusted monetary base (RMB). This can be expressed in the 

following way:

16 16 
NUY = C + RM1RES + RGNPRES +' Z W.CPI%A . + Z W.RMB . + U

t t t i=o 1 1=0 1 t-1 t

(5.1)

To test this model, quarterly data for the period Ql:1947

through Q4:1979 were gathered for the new yields on prime grade (Aa)

utility bonds in addition to the data on each of the independent
11variables previously discussed.

11. Values for the yields on prime grade (Aa) utility 
bonds were obtained from Salomon Brothers * An Analytical Record 
of Yields and Yield Spreads (New York, New York: Salomon Brothers,
1980) [35]. From January, 1947 to May, 1969, new yields were 
available only for new Callable utility bonds. New yields 
published for Deferred Callable utility issues were employed from 
June, 1969 through December, 1979. Again, the value of the yields 
in the first month of the quarter was selected as a proxy for that 
quarter.
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The Almon distributed-lags are fourth degree and the begin

ning and ending points of all lag distributions are not constrained 

to zero. The lags on CPI%A and RMB run from zero to sixteen quarters. 

Again, the decision to employ lags of sixteen periods follows the 

procedure developed by Keran [6],

Results

The results for model 5,1 are presented in Table 6 and indi

cate a very impressive relationship. The four independent variables 

collectively explain nearly 98 percent of the variation in the level 

of the new utility yields and produce an annualized standard error 

of 0,01365, Individually, the residuals for both the real Ml money 

supply and the real Gross National Product are statistically signi

ficant and exhibit positive influences on NUY, The overall impact of 

CPI%A and RMB is similarly positive and statistically significant.

For example, a one percent annual increase (decrease) in the Consumer 

Price Index, on average, is followed by an increase (decrease) of 

29 basis points in new utility yields over a four-year period. 

Moreover, a $1 billion increase (decrease) in the real adjusted 

monetary base is associated with an annualized average increase 

(decrease) of 0.0092 in new utility yields over a span of four years. 

As has been the case with the real corporate earnings models, the 

Durbin-Watson statistic does not allow the null hypothesis of no 

first-order serial correlation to be rejected. In order to correct 

for autocorrelation of the residuals in this regression model, the



Table 6. New Utility Yields, The Real Monetary Base, Inflation and Residuals for Real Ml and 
Real GNP:
195102-197904

RMB CPI%A
Lag Coefficient (T-Value) Coefficient (T-Value) Variable Coefficient (T-Value)

0 —0.62E—03 (-1.17) 0.30E-01 (1.45) RM1RES 0.89E-03 (10.04)
1 • T-0.51E-03 (-3/32) 0.65E-02 (0.52) RGNPRES 0.89E-04 (14.30)
2 -0.24E-03 (-0.92) -0.18E-02 (-0.16) RMBZ 0.00230 (6.57)
3 0.10E-03 (0.33) 0.27E-03 (0.02) CPI%AZ 0.29129 (2.92)
4 0.44E-03 (1.67) 0.86E-02 (0.90) Constant -0.08144 (-5.07)
5 0.71E-03 (3.49) 0.20E-01 (2.44)
6 0.88E-03 (4,55) 0.30E-01 (4.28) R2 0,98

0.92E-03 (4.21) 0.39E-01 (5.57) S-E 0.34E-02
0.83E-03 (3.62) 0.44E-01 (6.14) F 408.57

: 9: :: 0.62E-03 (3,01) 0.44E-01 (6.27) D-W 1.24
10 V ; 0.32E-03 (1.86) 0.40E-01 (5.83)

—Q.23E—04 (-0.12) 0.31E-01 (4.41)
12 -0.34E-03 (-1.33) 0.19E-01 (2.40)
13 , . ' -0.55E-03 (-1.83) 0.65E-02 (0.71)
14 -0.55E-03 (-2.16) -0.49E-02 (-0.52)
15 -0.23E-03 (-1.30) -0.12E-01 (-1.40)
!6 0.56E-03 (0.94) -0.97E-02 (-0.93)
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Cochrane-Orcutt first order autoregressive correction is attempted and 

the results are presented in Appendix B, The significance and pattern 

of the interest rate model is upheld by this table.

The findings from this model indicate a striking relationship 

between new yields on prime grade utility bonds and the collective 

influences of the real adjusted monetary base and the rates of change 

in inflation. The real base demonstrates a close association with real 

levels of the Ml money supply and aggregate demand and the residual 

differences between the actual and predicted values of these variables 

in turn are found to be important factors in determining new.utility 

yields. Figure 3 graphically portrays the relationship between, the /  ̂

actual levels of the new yields on prime grade (Aa) utility bonds 

(NEWUTILITYYLDS) and the fitted values generated by equation 5.1 

(NUYMODEL) for the period Q2:1951 through Q4:1979.
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Figure 3. Actual and Modeled Levels of New Utility Yields: 195102 to 197904.

* = NEWUTILITYLDS + = NUYMODEL

NOTE: Individual plots of the values generated by the model are connected
by a line.



CHAPTER 7

THE STOCK PRICE MODEL

From the above discussion9 it is apparent that the real 

adjusted monetary base has demonstrated a close relationship to the 

inflation-adjusted quarterly earnings per share numbers for the 

Standard and Poor’s 500 Composite Index over the past thirty years„

In addition, this monetary measure has exhibited both in a direct and 

indirect manner— through its influence on the real values of the Ml 

money supply and Gross National Product— a rather remarkable relation

ship over time with the pattern traced by new prime grade utility bond 

yields. As indicated previously, corporate earnings per share and some 

discounting mechanism approximating the required rate of return for 

investors represent the bedrock on which nearly all equity valuation 

models rest.

A question that has fascinated the academic community and market 

practitioners alike through the years is the length of time the market 

implicitly employs in discounting the earnings stream of corporations 

to arrive at an intrinsic value. Traditionally, security analysts make 

earnings forecasts for individual companies and various aggregate market 

indices over periods ranging from twelve to twenty-four months. The 

period most frequently discussed, however, seems to be the ensuing 

twelve months. On the other hand, one may wonder to what extent does

48
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the historical record of performance^ figure in the intrinsic value 

calculationso In addition to the task of providing a reasonably ac

curate and consistent relationship with stock prices over time, the 

model will attempt to resolve this question concerning the time horizon 

tacitly utilized by the market in making assessments of value., With 

these thoughts in mind, a presentation of the stock price model follows.

The Model

The Almon distributed-lag procedure [27] is again selected to 

provide the framework for the stock price model. In order to consider 

preceding and succeeding periods for purposes of attempting to answer 

the question regarding the relevant earnings quarters to be discounted, 

the dependent variable— the Standard and Poor’s 500 Composite Index—  

must be lagged. Following the convention adopted for other equations 

in this study, a lag structure of eight periods is chosen for both in

dependent variables. As a result, real corporate earnings behavior for 

the previous and following four quarters can be observed. Present 

valuation theory suggests that the appropriate time frame to contemplate 

for the required rate of return is not the current period, but rather 

some future time that complies with the expected holding period of the 

asset. Since most models generally incorporate earnings forecasts for 

the subsequent four quarters, and thereby imply a twelve month holding 

period, an estimate of the discount rate one year hence seems warranted. 

It is my contention that although investors are concerned with the level 

of interest rates (as a proxy for the required rate, of return), as a
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12group they seem to be more preoccupied with changes in these levels. 

Consequently, annualized quarterly percentage changes in the levels 

of new yields on prime grade (Aa) utility bonds four quarters hence are 

utilized as the second independent variable,, The relationship between 

the level of the Standard and Poor’s 500 Composite Index (SP500COMP) 

lagged four quarters and the quarterly levels of real earnings per 

share for this index (REPS) with the annualized quarterly percentage 

rates of change one year hence in the levels of new utility yields 

(NUY%A) can be described in the following manner:

8 8
SP5 0 0 C O M P , = C + Z W. EEPS^ . + Z W. NUY%A.4_ .. + U (6,1)

i=0 ^ t“1 i=0 i t-i t

To test this stock price model, quarterly data for the period

Ql:1947 to Q4:1979 were gathered on the nominal values of the Standard

and Poor’s 500 Composite Index and the nominal new utility yields for
13prime grade (Aa) issues. As indicated above, the latter variable was 

then expressed in annualized quarterly percentage terms and led four 

quarters. In addition, nominal quarterly earnings per share data for

12o A variety of regressions were performed using levels of 
the new utility yields and levels of real earnings per share as inde
pendent variables in the stock price estimating equation. In those
cases where a statistically significant overall influence was observed
for the levels of NUY, the indicated impact was positive,

13, Values for the Standard and Poor’s 500 Composite Index
were obtained from Standard and Poor’s Statistical Service Security 
Price Index Record (1980 Edition) [29] and updated from Standard 
and Poor’s The Analysts Handbook Monthly Supplement: June 1980
[30]o Average levels of the index during the initial month of the 
quarter were chosen to represent the given quarter.
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the Standard and Poor’s 500 Index were obtained over the same time 

period and converted into real terms by dividing the values by the 

Consumer Price Index.

The lag on each independent variable runs from zero to eight 

periods and the Almon distributed-lags are fourth degree with the be

ginning and ending points not being constrained to zero.

Results

The results for model 6.1 are presented in Table 7 and suggest 

a fairly significant relationship between the stock price index and 

the collective effects of the real level of corporate earnings and the 

annualized percentage changes in new utility yields. Certainly, the 

summary statistics confirm the anticipated impacts of the independent 

variables on the SP500COMP. Over a span covering the immediately pre

ceding four quartersj the current quarter and the succeeding four 

quarters, a one dollar real increase (decrease) in quarterly earnings 

per share will be accompanied, on average, by an increase (decrease) 

of 125 points in the stock price index. At the same time, an annualized 

doubling in new utility yields four quarters hence is associated with an 

average decrease in the current stock price index of nearly 74 points. 

Note that the standard error for equation 6.1 is 12.62 and that 

approximately 84 percent of the variation in the Stahdard and Poor’s 

500 Composite Index over the past three decades can be explained by 

this model.
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Table 7. S&P 500 Composite Index, Real Earnings Per Share and Changes 
in New Utility Yields: 194901—197804

SP500COMP = f(REPS, NUY%A)

Lead (+) REPS NUY%A
or Lag (-) Coefficient (T-Value) Coefficient (T-Value

+4 9.95 ( 0.95) - 7.60 (-1.44)

+3 22.19 ( 3.34) - 8.04 (-1.98)

+2 25.49 ( 4.11) - 9.14 (-2.56)

+1 22.49 ( 4.04) -10.16 (—3.18)

0 15.97 ( 2.64) -10.59 (-3.09)

-1 8.74 ( 1.69) -10.11 (-3.20)

-2 3.74 ( 0.60) - 8.63 (-2.43)

-3 3.96 ( 0.60) - 6.26 (-1.46)

-4 12.50 ( 1.27) - 3.34 (-0.58)

Sum 125.03 (24.15) -73.86 (-4.00)

Constant -72.29 (-12.70)

R2 0.84

S-E 12.62

F 61.27

D-W 0.17
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Individually, all of the coefficients for each independent 

variable display the theoretically correct sign. For the REPS vari

able, the first three succeeding quarters are found to exert the most 

significant influence on the SP500COMP. This finding is entirely con

sistent with the conventional wisdom concerning the belief that the 

market discounts corporate earnings for up to a period of one year. 

Moreover, the first two following quarters have slightly higher coef

ficients than does the third subsequent quarter. This confirms the 

idea implicit in several studies dealing with the reaction of stock 

prices to earnings announcements [36,37,38,39,40] that a reasonably 

discernable trend is typically established by earnings reports in the 

first few quarters of any given twelve month period, and as a result, 

the influence of earnings on stock prices in these quarters is more 

substantial. In addition, a statistically significant positive rela

tionship between earnings and stock prices is discovered for the current 

quarter, and to a lesser extent, for the immediately preceding quarter.

Statistically significant negative coefficients are obtained 

for the NUY%A variable for the first three following quarters, the cur

rent quarter and the two previous quarters. In effect, one can conclude 

that investors consider annualized percentage changes in new utility 

yields during a period spanning two through seven quarters in the future 

important in discounting corporate earnings streams. Interestingly, the 

largest negative impact on stock prices occurs in the two quarters sur

rounding the current quarter and in the current quarter as well. This
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is a logical finding since most investors appear to be concerned with - 

the behavior of interest rates over the course of approximately one 

year o

As has been the case with previous models in this study, the 

Durbin-Watson statistic for equation 601 does not permit the null 

hypothesis of no first-order serial correlation to be rejected. Conse

quently, the Cochrane-Orcutt first order autoregressive correction is 

attempted and the results are presented in Appendix C, This table con

firms the overall positive impact of real earnings per share on aggre

gate stock prices although the three longest lagged quarters have 

insignificant negative signs. The annualized percentage change variable 

for new utility yields, however, displays a different overall and in

dividual pattern of coefficients after the first-order autoregressive 

correction is attempted. No individual coefficient is statistically 

significant and in all but one the sign is reversed. The overall rela

tionship, as measured by the summary statistic, is also insignificant 

and positive.

Summarizing, a noteworthy historical relationship between the 

Standard and Poor's 500 Composite Index and the joint influence of real 

earnings per share for this index and future changes in new prime grade 

utility bond yields emerges from model 6,1, Real earnings per share 

are found to have an exceptionally strong positive influence on the 

stock price index, while the new utility yields expression demonstrates 

a significantly negative impact on stock prices. Figure 4 illustrates 

this relationship between the Standard and Poor's 500 Composite Index
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Figure 4. Actual and Modeled Levels of the S&P500 Composite Index: 194901 to 197804. 

* = SP500COMP + = SP500MODEL
NOTE: Individual plots of the values generated by the model are connected

by a line.
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(SP500COMP) and the fitted values estimated by equation 6,1 (SP500MODEL) 

for the period Ql:1949 to Q4:1978,

Further Results

Having presented the findings based on the historical values 

of the two independent variables— REPS and NUY%A— and acknowledging 

that they produce a reasonably accurate and consistent correlation with 

the Standard and Poor’s 500 Composite Index, one may be curious about 

the ability of the underlying models--!,1 and 5,1— to predict the level 

of the SP500COMP over time assuming that one has perfect knowledge of 

the value of the real adjusted monetary base and the Consumer Price 

Index, Clearly, if the estimated values of real earnings per share 

and new utility yields were to generate a close association with the 

Standard and Poor’s 500 Composite Index through time, then one could 

begin to make assertions regarding the usefulness of this model as a 

predictive device. With this question in mind, model 6,1 can be modi

fied to include estimates of the two independent variables and be 

designated as follows:

8 8
SP500COMP^ = C + Z W.ESTREPS .+ Z W.ESTNUY%A . + U

i=o 1 i=0 1 t
(7.1)

Note that Equation 5,1 actually estimates the level of new utility 

yields. After these estimates are obtained, they are expressed in an

nualized quarterly percentage form and led four quarters, . The Almon 

distributed-lag procedure is again employed with the distributed lags
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being of the fourth degree» The beginning and ending points of all 

lag distributions are not constrained to zero and the lags on the inde

pendent variables run from zero to eight periods.

The results for equation 7.1 are presented in Table 8. Some 

measure of consistency is found for the ESTREPS variable in this equa

tion with the corresponding historical values of REPS in equation 6.1.

In terms of the overall influence on the level of the SP500COMP, a one 

dollar increase (decrease) in the quarterly level of real earnings per 

share as estimated by the real adjusted monetary base is associated with 

an increase (decrease) of a little more than 105 points, on average, in 

the stock price index over a span of two years. This compares with a 

favorable impact of 125 points registered by the actual REPS values. A 

source of conflicting results between the historical and fitted values 

of REPS arises when the individual coefficients are examined. None of 

the ESTREPS coefficients standing alone indicate a significant asso

ciation with the SP500COMP, and furthermore, four of the coefficients 

have insignificant negative signs.

The degree of coherence exhibited by the real earnings vari

ables disappears when the new utility yields expressions are compared. 

While the actual annualized percentage changes in NUY led four quarters 

demonstrate a statistically significant and negative overall relation

ship to the SP500COMP, the negative summary statistic for the ESTNUY%A 

variable is found not to be significant. Moreover, five of the eight 

periods yield positive though insignificant signs in Table 8. Of some



Table 8. S&P 500 Composite Index9 and Estimates of Real Earnings Per 
Share and Changes in New Utility Yields: 195302-197804

Lead (+) 
or Lag (-)

SP500COMP = f (ESTREPS, : 
ESTREPS 

Coefficient (T-Value)

ESTNUY%A)
ESTNUY%A

Coefficient (T-Value)

+4 76.89 ( 1.35) -21.05 (-2.24)

+3 33.74 ( 0.63) -14.34 (-2.07)

+2 2.74 ( 0.07) - 5.99 (—1.02)

+1 -12.56 (-0.46) 1.21 ( 0.24)

0 -12.60 (-0.30) 5.76 ( 0.99)

-1 - 1.77 (-0.07) 7.35 (1.36)

—2 * 11.55 ( 0.31) 6.91 ( 1.13)

-3 14.99 ( 0.29) 6.59 ( 0.94)

-4 - 7.77 (-0.15) 9.79 ( 1.10)

Sum 105.20 (19.06) — 3.76 (-0.19)

Constant -52.73 (-8.09)

R2 0.79

S-E 11.99

F 40.41

D—W 0.24
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consolation perhaps is the fact that the coefficients in the third and 

fourth leading quarters have the correct sign and are statistically 

significanto

When the collective influences of the estimated values of REPS 

and NUY%A are considered, they can account for approximately 79 percent 

of the variation of the level of the SP500COMP over the preceding 

thirty years and produce a standard error of 11.99. These results com

pare with similar figures of 84 and 12.62, respectively for model 6.1. 

Again, the low Durbin-Watson statistic in Table 8 suggests the presence 

of a high degree of autocorrelation in the residuals from equation 7.1. 

Figure 5 illustrates this relationship between the Standard and Poor1s 

500 Composite Index (SP500COMP) and the values estimated by model 7.1 

(SP500EST) assuming that one possesses perfect knowledge of the real 

adjusted monetary base and inflation for the period Q2:1953 to Q4:1978.

These findings from the regression using estimates of real 

earnings per share and annualized quarterly percentage changes in new 

utility yields four quarters hence produce some reservations concern

ing the practical application of model 6.1 in the forecasting of future 

levels of the Standard and Poorv s 500 Composite Index. In spite of 

this shortcoming, the historical relationship depicted by model 6.1 

with this index seems to merit singular attention.
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CHAPTER 8

CONCLUDING REMARKS

During the course of this essay, previous studies of the 

relationship between monetary activity and aggregate stock prices 

in the United States were considered. Early efforts found that 

movements in the monetary aggregates preceded similar movements 

in security prices, while later works indicated that monetary fluc

tuations were coincident with or actually lagged stock price changes 

in the aggregate.

Subsequently, the monetary base was offered as a superior 

barometer of monetary activity. A number of problems, however, 

appeared to be associated with the monetary base including reserve 

requirement adjustments, a less than outstanding relationship with 

aggregate demand and the reliability of assumptions regarding the 

preferred currency to demand deposits balance of the public, the 

demands of member banks for excess reserves and the prevailing 

ceilings on interest rates. Nonetheless, several reasons for 

utilizing the monetary base as the fundamental impetus in a model 

of aggregate stock price behavior were proposed. Initially, published 

estimates of the monetary base were available more quickly and 

were less likely to be revised than were those for the broader 

monetary aggregates. The monetary base was also found to be under
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better control of the Federal Reserve especially during relevant 

equity holding periods for most investors. In addition, the 

patterns of significant economic cycles over the past thirty years 

were closely tracked by fluctuations in the growth of the inflation- 

adjusted monetary base.

After discovering that most equity valuation models employed 

estimates of aggregate earnings or dividends and interest rates as 

a proxy for the required rate of return for investors, models 

were developed to predict these variables. A variety of empirical 

specifications demonstrated that changes in the real adjusted 

monetary base had a lagged and overall positive impact on real 

corporate earnings growth during the preceding three decades.

Similarly, the real adjusted monetary base was found to have a
* ■ ■ ■ ' . ‘

direct and lagged influence on the levels of new prime grade utility 

bond yields over time. Moreover, operating through the inflation- 

adjusted levels of the Ml money supply and the Gross National Product, 

the real adjusted monetary base was shown to exhibit an indirect 

influence on new utility yields. Annualized quarterly percentage 

changes in the Consumer Price Index also produced a lagged and direct 

influence on the level of yields on new utility bonds.

The levels of aggregate stock prices were then made a 

distributed-lag function of real corporate earnings levels and 

annualized percentage changes in new prime grade utility bond yields 

led four quarters. The stock price model demonstrated a reasonably 

accurate and consistent relationship with aggregate equity prices as



the former independent variable exerted a highly significant net 

positive impact on stock prices and the latter yielded the antici

pated negative overall influence. The relationship between aggregate 

stock prices and the estimates of real corporate earnings and new 

utility yields generated by their respective models was similarly 

tested with the results confirming the pattern established by the 

stock price model.

Providing that the foregoing empirical analysis has been 

properly executed, the findings suggest that the Federal Reserve 

should endeavor to pursue a more moderate stabilization policy. 

Specifically, monetary policy in the future should in addition to 

focusing on the broader monetary aggregates consider the inflation- 

adjusted monetary base. The real corporate earnings model indicates 

that if the Federal Reserve were to conduct monetary policy so as 

to minimize fluctuations in the rate of growth in the real adjusted 

monetary base, then the long-run growth rate in real corporate 

earnings may well be enhanced. More stable economic policies may 

enable businesses to avoid cyclical profit margin squeezes that tend 

to erode the earnings base from which recovery earnings can grow.

The new utility yields model also supports the undertaking of a less 

perilous monetary policy by the Federal Reserve. Better control of 

the -inflation-adjusted monetary base may bring about a good deal 

less volatility in interest rates in the future and in turn be of 

some benefit to investors. Finally, the interesting relationship
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depicted by the stock price model with the actual behavior of 

aggregate stock prices over a period spanning thirty years suggests 

that further research in linking the monetary base and security 

prices is warranted.



APPENDIX A

CORPORATE EARNINGS

Table A.I. Corporate Earnings and the Monetary Base* with First Order" 
Autoregressive Correction: 1949^1-197904

Eq. A. 1 Eq. A.3
REPS -== f(RMB) Log REPS = f(Log RMB)

Lag Coefficient (T-Value) Coefficient (T-Value)

0 0.01 (0.48) 1.29 (1.20)

1 0.01 (0.59) 0.27 (0.34)

2 0.02 (1.08) 0.42 (0.58)

3 0.02 (1.66) 0.80 (1.37)

4 0.02 (1.19) 0.85 (1.24)

5 0.01 (0.49) 0.36 (0.64)

6 -0.01 (-0.65) -0.49 (-0.68)

7 -0.02 (—1.28) -1.17 (-1.47)

8 -0.02 (-0.78) —0.80 (-0.78)

Sum 0.03 (10.11) 1.53 (9.87)

Constant —0.60 (-3.47) -6.09 (-9.72)

R2 0.85 0.83

S-E 0.12 0.10

F 142.44

\

120.92
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Table A.I. Continued

Lag

Eq. A.1 
REPS = f(RMB) 

Coefficient (T-Value)

Eq. A.3 
Log REPS = f(Log RMB) 

Coefficient (T-Value)

D—W 2.33 2.28

Mean Lag 4.60 5.76

*in $ billions
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Table A.2. Corporate Earnings and the Monetary Base* with First Order
Autoregressive Correction: 195001-197904

Eq. A.2
%AREPS = f(%ARMB)

Lag Coefficient (T=Value)

0 2.21 (2.57)

1 1.08 (1.83)

2 0.53 (1.05)

3 0.31 (0.82)

4 0.21 (0.46)

5 0.10 (0.28)

6 —0.12 (-0.26)

7 -0.47 (—0.84)

8 -0.93 (-1.19)

Sum 2.91 (2.48) -

Constant 0.00 (0.17)

R2 0.61

S-E 0.09

F 37.69

D-W 1.67

Mean.Lag 2.41

* in $ billions



APPENDIX B 

NEW UTILITY YIELDS
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New Utility Yields9 the Real Monetary Base, Inflation and Residuals for Real Ml and Real GNP
with First Order Autoregressive Correction: 195102-197904

Lag
RMB

Coefficient (T-Value)
CPI%A

Coefficient (T-Value) Variable Coefficient (T-Value)

0 -0.58E-03 (-0.91) 0.27E-01 (1.29) RM1RES 0.80E-03 (6.49)

1 -0.43E-03 (-2.04) 0.83E-02 (0.54) RGNPRES 0.84E-04 (9.14)

2 -0.16E-03 (-0.55) 0.19E-02 (0.13) RMBZ , 0.00229 (4.82)

3 0.14E-03 (0.39) 0.38E-02 (0.27) CPI%AZ 0.28003 (2.07)

4 0.42E-03 (1.33) 0.11E-01 (0.84) Constant -0.08119 (-3.71)

5 0.64E-03 (2.46) 0.20E-01 (1.82)

6 .0.78E-03 (3.16) 0.28E-01 (2.93) R2 0.98

7 0.82E-03 (3.09) 0.35E-01 (3.72) S-E 0.31E-02

8 0.75E-03 (2.78) 0.39E-01 (4.12) F 512.49:

9 0.58E-03 (2.37) 0.40E-01 (4.23) D—W 1.90

10 0.34E-03 (1.57) 0.36E-01 (3.93)

11 0.66E-04 (0.27) 0.29E-01 (3.00)

12 -0.20E-03 (-0.64) 0.19E-01 (1.73)



New Utility Yields? the Real Monetary Base, Inflation and Residuals for Real Ml and Real GNP
with First Order Autoregressive Correction: 195102-197904

Lag
RMB

Coefficient (T-Value)
CPI%A

Coefficient (T-Value) Variable Coefficient (T-Value)

13 -0.39E-03 (-1.12) 0.78E-02 (0.63)

14 -0.44E-03 (-1.51) -0.28E-02 (—0.23)

15 -0.26E-03 (-1.12) -0.10E-01 (-1.00)

16 0.25E-03 (0.34) -0.12E-01 (-1.10)



APPENDIX C

S & P 500 COMPOSITE INDEX

S & P 500 Composite Index, Real Earnings Per Share and Changes in New 
Utility Yields with First Order Autogressive Correction: 194901-197804

SP500COMP= f(REPS, NUY%A)

Lead (+) REPS ' NUY%A
or Lag (-) Coefficient (T-Value) Coefficient (T-Value)

+4 1.14 (0.31) 2.31 (1.37)

+3 5.88 (1.57) 1.89 (0.82)

+2 10.65 (2.92) 0.41 (0.16)

+1 12.77 (3.85) -0.46 (-0.17)

0 11.10 (3.57) 0.04 (0.02.)

-1 6.01 (2.15) 1.82 (0.64)

-2 —0.62 (-0.21) 3.87 (1.40)

-3 -5.38 (-1.69) 4.33 (1.73)

-4 -3.33 (-0.93) 0.43 (0.24)

Sum 38.21 (2.08) 14.64 (0.79)

Constant 14.21 (0.51)

R2 0.98

S-E 4.11

F 693.28

D—W 1.83
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