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Chapter 1 

INTRODUCTION 

The development of models to explain movements in 

equity share prices have become more realistic and sophisti-

cated in recent years. These developments have been made 

possible primarily through advanc�s iri theoretical economics. 

In particular, advances in interest rate theory have played 

a significant role.l 

Equity share price models prior to about 1958 concen-

trated on microeconomic variables and usually did not consi-

der aggregate economic variables, i.e., level of income, 

money supply, rate.of interest, etc. The microeconomic vari-

ables usually c onsidered were directly associated with the 

firm. However, sole dependence on the use· of microeconomic 

variables to explain movements in equity share prices may 

prove to be misleading.· For example, it is entirely possible 

that an analysis of a firm's stock through the use of a micro-

economic model might indicate that the firm was performing 

satisfactorily. However, due to the influence of aggregate 

economic variables, conditions are such that stocks in gener-

al are declining. If swings in the price of the equity share 

lMichael Keenan, "Models of Equity Valuation: The 
Great SERM Bubble,0 The Journal of Finance, Vol. 25,· No. 2, 
(May, 1970), P• 245.-

-

l . 
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are not ident i f i ed i n  the equi ty shar e pr i c e  model, then the 

model' s  us efulnes s as a for ec as t i ng tool is  l imi t ed. Obvious ­

ly a mod el which fai l s  t o  c ons ider a ggregate  e c onomi c vari ­

abl es  w i ll not r efl ect the overall  economi c c ondi t1ons and 

ther efor e w i l l  no t refl e ct changes  i n  th e s t o ck mark e t  indi c e s . 

Economi s t s  and financ i al analys t s  ha ve develop ed eq-

u i ty shar e  p ri c e  models  b3. s ed on the monetari st s chool of 

thou ght. M onetari st th eory cont ends that th e ·s tock of money 

and c hanges in  the s tock of money p l ay a predominan t  rol e  in 

det ermi ning the lev e l  of ec onom i c  ac tivi ty .  

Changes in the s t9 ck of money i nfluenc e such aggr e - · 

gate var i abl e s  as th e rat e  of int ere st ,  level of  income , e tc . , 

w hi ch cr eat e s  an imbalanc e in an i nv e s t o r' s  p ort fo l i o . Each 

inves tor mus t  r edi st ribu t e  hi s h o ldings of as s e t s  to r egain 

equili br ium bas ed on his pr efe renc e s  for ri sk. S i nc e mone-

tary theory i s  b a s ed on an ex change of one f i nanc i a l  as s et 

for ano ther , changes in the mon ey s t ock do n o t  imm edi at ely 

i ncr ea s e or decr eas e exi s ting wealth. How ev er ,  changes  in 

the s to ck of money do generat e a w ealth effec t whi c h  may be 

v ery impor tant. 2 

S inc e op en marke t  op erati ons ar e a primary to ol  us ed 

by th e F ederal R e s e rve Sys t em in ad jus t ing the s tock of money , 

thi s d i s cu s s i on will be r e st ri c t ed t o  the us e of op en mark et 

op e rati ons . For exampl e, if  the Fed e ral Res e rv e  dec ides  to 

2w arr en L. Smi th , Macro e c onomics , ( Homewood ,  I l l ino i s : 
Richard D. Irw i n. ,  197 0), p .  316. 
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exert downward pr e s sure on i nt er e s t  rates  i t  wou ld purchase 

government s ecuri t i e s . Inv e s t ors  would t hen find that ad­

ju s tment s  in the ir portfolio s ar e r equir ed si nce the c apit al 

gains  to be enjoy ed fr om holding bonds ar e as s o ci a t ed with 

the declining int e re s t  rates . 

When a bond i s  ori ginally i s sued i t  is  s old a t  a given 

pr i c e  wi th a fix ed annual re turn.  I n  order for bonds of all  

matur i t i e s  to  be c ompet i t i v e, each bond' s pri c e  mus t  vary s i nc e  

the annual r e turn i s  fix ed .  In o ther words, each bond may b e  

mark e t ed pri or t o  i t s  maturi ty in such a way a s  t o  ke ep it s 

yi e ld in l i n e  wi th the preva i l ing int ere s t ra t e s . 

Equity s hares , lik e  bonds , mus t a l s o  vary in pri c e  

given changes i n  the int er e s t  rat e .  �h er eas the yi eld o n  

bond s i s  funct i onally related to th e inter e s t  r at e ,  th e e arn ­

ings yi e ld on c ommon sto cks  i s  the eventual ra t e  of return 

that the investor rec eives fr om holding c ommon s to cks in their 

portfol i o . For e arnings y i e lds to remain in l i n e  wi th y i e lds 

from other ro rms of wealth , an adjus tmen't mus t  t ak e  pla c e  in 

the e arni ngs -pri c e ratio if the y i e lds from o th er :form s  of 

w ealth ar e changing . I n  th e s hort run, e arnings m ay be  c on ­

s ider ed a c ons t ant .  Theref'ore , when int e res t rat e s  ar e fall ­

ing s t ock pri c e  mus t  ri s e ,  r esul ting in a declin e in the 

e ar nings y i eld .  If an earni ngs -pri ce ind ex { ea rn i ngs y i e ld) 

i s  i ndic a t i v e  or mark et condi tions , then accura t e  r o r ec ast s 

of a n  earnings- pr i c e  ind ex i s  of obv iou s  and pra c t i cal valu e 

for det ermining the t iming of s t ock mark e t  inv e s tm ent s trat ­

egi e s . 



THE PROBLEM 

An inves to r  maintains a portfolio containing various 

quantities of such items as money, bonds , s ecurities ,  or 

other phys ical goods which compris e his weal th .  As s uming 

that the inve s tor at t empt s t o  maximiz e his wealth subject 

to his preferences t oward ri sk,  then the inv e s tor mus t make 

a change in his portfolio to maintain e quilibrium if there 

4 

is a change in the condition affecting ·ei ther risk, appre cia­

tion, rate of return or any of th e a s s e t s  in his portfol io .  

As a res ul t, the rat e s  o f  return o f  the vario us forms o f  

wealth become very impo rtant, i . e . ,  the exp ected rate of  re ­

turn on bond s  vis -a -vis the expect ed  rate of  re turn o n  oth er 

s ecurities . How then can the inves tor determine which cours e 

of actio n to tak e  to regain e quili brium given a change in 

s pecific aggregat e conditions ? 

More s pe cifically, wha t g enerali zed·  conditions may b e  

us ed  to d e t e rmine t h e  buy and s e l l  conditions for e quity 

s hares ?  In o ther recent. s tudi e s  aggregate vari ables were re ­

gres s ed agains t a s to ck price ind ex .  In this study aggregate 

variabl e s  were regre s s ed agains t an e arnings-price index . 

STUDY OVERVIEW 

The s tudy pre s ented in this paper was an explorato ry 

analys is of the rel ationship betwe en the earnings -pri ce i ndex 

and real gro s s ·nat ional pro duct, int e rest rate s ,  a nd exp ecta­

tions of th e real money s upply and inflation .  An adaptive 

expectations mechanis m util i zing the Almon dis tributed lag 
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technique was used t o  capt ure the effects of  expe cta t ions . 3 

One of the probl ems associat ed with using the distributed lag 

technique was determining the number of time-perio ds to in-

elude in the l ag structure . Since th ere was litt l e  a priori 

information available on th e point of truncation, a number 

of regres s ions were fitt ed with a lternative lag structure s .  

In Chapter 2 ,  a review and critique of pre vious stud­

ies of bo th equity share price mo dels and int erest rate theory 

is pres e nt ed .  Th e model is deve l o ped in Chapt er J. Chapter 

4 contains a presentation of the empirical resul t s . The con­

clusions of this study and recommendations for future studies 

are presented in Chapter 5. 

3Jan Kmenta, Eleme nt s of Econometrics, (New Yo rk: 
The MacMillan Co mpany , 1971), pp . 473-495. 



Chapt er 2 

·REVIEW OF RELATED STUDIES 

As s t ated in Chapt er 1, e qu ity share price mod els 

prior to ab out 1958 primarily conside red micro economic vari­

abl es . In l ater e quity share price mo�e l s ,  ,concentratio n  was 

on macro economic variables.  The Durand mod e l ,  dev e l o ped in 

1952, was an a t t empt to measure the  r elative importance of  

variabl es that might affect the  mark e t  price of  bank s to cks. l 

In his analysis ,  Durand examined a numb er of variabl es l:ut 

foun4 t hat the only significant variables influ encing bank 

equity shares were net income, dividends, a.�d net worth. '!'he 

res ul t s  of this mo del indicated t hat the est imat es of the 

parameters we re almost compl etely sample sensitive . Durand's 

failure to include any macro economic.variabl es woul d indicate 

that he  did not consider any general e conomic infl uences such 

as the int erest rate, changes in g ro ss nat ional product, et c., 

as having an impact o n  bank stocks. This omission o f  macro ­

economic variables by Durand appears to this wri ter t o  be  the 

primary sho rtcoming of the model.  

A very elaborat e e quity share price model w as developed 

1 •t Keenan, op . £2:.._•, pp . 245-249. 

6 
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by Myron Gordon. 2 Gordon considered six variables t hat  he 

fel t  were possible contributors t o  an equity valuatio n  pro c­

e ss. The variables we�e dividends per share , expected growth 

rate of dividends, a measure of earnings st ability , a measure 

of a firm's leverage ,  an index of o perating a sse ts liquidity 

and a measure of a firm's siz e .  In addition ,  his inclusion 

of the int erest rat e  mak es t his model one of the first to 

consider a macro economic variabl e .  Gordon's stud y wa s an in-

d ept h anal ysis of microeconomic variables on e q uity share 

prices. Howe ver, the primary limitation of t he model was due 

to the absence of macroeconomic variables. 

Until t he monetarist school of thought began to re-

emerge in recent years, lit tle work had been done in develop-

ing a model to  r elate mac roeconomic variables t o  an index of 

common stock prices.  · Beryl W. Sprink el, in his bo ok Money 

and Stock Prices, no ted t hat there appeared· to be a relatio n­

ship between the money supply and st6ck prices. By comparing 

t he turning po ints in the growth rat e  of money (narrowiy d e ­

fined with a six mont h moving average), Sprinke l fo rmulated 

an invest ment rule that , "a bear market in sto ck price s  was 

predict ed 15 months after each peak in monetari growt h,  and 

that a bull market was predicted two ·months after each 

2Myro n. J. Gordon, The Investment, Financing, and 
Valua tion of the Cor}oration, (Homewood, Illinois: Richard 
D. Irwin, Inc . , 1962 , pp . 115-117. 



monetary growth trou gh was r eached . 113 

Th e obvi ous shortcomi ng of  Sp rinkel' s s tudy w as that  

he fai l ed to  develop a· s tochas t i c  model that  would co rrobo -

rat e  the ob s e rv ed · relationship b etwe en ch ange s  in th e money 

sup ply and s tock pri c e s.4 Th e i r  o bj ec t i v e  was to  d ev e l op 

and es timate a s tochas ti c model emph as i z ing th e r e l a t i onsh i p  

betwe en the s upply o f  mon ey and a n  i nd ex o f  c omm on s to ck 

p ric es and th en e valu a t e  the mod e l' s  us efulne s s  a s  a fore-

c asting t ool fo r inves tm en t  s t rat egi e s . 

8 

The mod e l  they d e v�lop ed inc o rporated thr e e  vari abl es : 

the l evel of stock pri c es , the l evel of the money s up pl y ,  and 

the rat e of g rowth of the money s up ply.  H aving l i t tl e  a 

priori informat i on conc e rning the fo rm of  the rela t i onship, 

a numbe r  of l ag s t ru c ture s of the money supp ly and mone t ary 

g rowth rate  were regres s ed .  The e qu a t ion whi ch yi e lded the 

bes t f i t  was : 

= -26 . 7 7  t . 61 M 
( 1 . 11 )  { 4. 13 ) t 

+ 3 . 1 G 
{3 . 16) t 

+ 1 . 46 Gt -1 + .87 
( 1.46) 

R2 = .968 
S . E .  = 3.70 
D.W. = 2 . 14 

(1) 

3Beryl W. Sp rink el, Money and M arke ts ,  � Monet ari s t  
Vi ew , (Homewo od, I llino i s: Ri chard D. I rwi n ,  Inc . ,  1971) 
p:-I20 . 

4Kenneth E. Homa and Dwight M .  Jaff e e , ttT he Supply 
of Money and Common Stock Pri c es , 11 The J ournal o f  Fi nanc e, 
Vol . 26 ,  No . 5 {Dec emb e r , 1 971) , pp. 1045-1 066. � · 
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Where: 

SP= level of stock prices (based on Standard 
and Poor's 500 index, measured on the last 
Friday of the quarter) 

M = level of money supply (quarterly average 
of seasonally adjusted demand deposits 
and currency) 

G =growth rate·of money supply (percentage 
change) 

U = lagged residual used to correct for serial 
correlation 

As noted in the results, over 96 per cent of the vari-

ation in the dependent variable was explained by the money 

supply variables. All variables had the expected sign and 

the level and growth rate of the money supply were statisti-

cally significant. To offset the high serial correlation, 

the coefficient of serial correlation was estimated by in­

cluding the lagged error term in the regression.5 

The money supply variables have both a direct and an 

indirect influence on the stock level. As indicated by Keran, 

the role of money has a· relatively small direct influence on 

stock prices but is very important with regard to its indirect 

effects.6 Changes in the money supply exerts its influence 

on stock prices through real output, prices, earnings and 

interest rates. 

5The lagged error term was estimated by the Cochrane 
and Orcutt technique. 

6Michael w. Keran, "Expectations, Money and the Stock 
Market " Federal Reserve Bank of St. Louis Review, Vol. 53, , �- -�- -- --

No. 1, (January, 1971), p. 26. 



One of the major problems encountered by Homa and 

Jaffee was forecasting movements in the money supply. This 

was a major prerequisite to the model's use as a forecasting 

tool. The coefficients of the demand vari�bles were found to 

be unstable and not statistically significant and therefore 

only the supply variables were included in the specification. 

The serial correlation coefficient was estimated by the Coch-

rane and Orcutt technique to eliminate the problem of serial 

correlation which was found in preliminary examination. The 

specification was: 

Where: 

G = growth rate of th$ seasonally adjusted 
money supply (M1) · 

( 2 )  

U = civilian unemployment rate from the Bureau 
of Labor Statistics Household Survey 

p = the rate of inflation (private output price 
deflater from the National Income Accounts) 

u = lagged residual used to correct for serial 
correlation 

BOP = the ratio of U.S. reserve assets (gold 
stock and IMF reserve position) to total 
u.s. short term liabilities to foreigners, 
measured as a deviation from a :four quarter 
moving average. 

Certain assumptions had to be made with regard to 

Federal Reserve policy actions to determine the sign o!' U, 

P, and BOP. If the Federal Reserve increases the growth rate 

of the money supply in periods of high unemployment and 

10 



periods of good international reserve position, then the 

coefficients of U and BOP should be positive. Assuming the 

11 

Federal Reserve decreases the growth rate or the money supply 

during periods of inflation, then the coef'ficient of P should 

be negative. 

The regression was estimated using a moving average 

of quarterly observations over different time periods. The 

coefficients of determination ranged from .529 to . 69 2 .  The 

coefficient estimates in some cases were not significant and 

in some cases did not have the correct sign.? The estimated 

equations were as follows: 

1955- 1 to 1 959 -4 

G = -.53 + 2 . 61 U� l + . 20 Pt l + .58 BOPt l (1 . 62 ) ( 2 . 65) �- (. 73) - ( . 47 }  -

+ .36 Gt -1 + . Ol ut-l ( 1. 31) 

R2 

S .E. 
D.W. 

1960-1 to 1 9 64-4 

= 
= 
= 

. 529 
. 413 

1. 6. 

(3) 

G = . 70 + . 60 u2
t- l + 

(1. 23) ( . 40) 
. 15 Pt-l + 6. 06 BOPt l ( . 12 )  ( 1 . 79 ) 

-

+ . 26 °t-l + . 11 ut-l ( 1. 26) 

0544 
S. E. = .38_5 
D.W. = 2. 12 

7Homa and Jaff'ee, �· cit., pp. 1053-1054. 

(4) 



1965-1 to 1969-4 

G = 

+ 

3.07 
(1.97) 

.12 BOP 
t 

·
1 (. 26) -

s.i1 u2
t-1 - 14.17 p 

( • 7 )  {3.43) t -1 

+ .37 G + 
( 1..99) t-1 

R2 = 
S.E. = 
D.W. ·= 

.692 
.447 

2. 02 

. 58 u 
t-1 

12 

CS) 

Homa and Jaffee based their stock price e quation s o l e -

ly o n  the l evel and growth rate of the money s upply. This 

would indicate that ''o nly money mattersn. Grante d, money is 

important; however, th ere are o th er influ e nc es which must be 

taken into consideration such as other variables determining 

th e leve l o f  aggregat e  economic activity. 

The most comprehensive modal d evised to explain stock 

market movements is that of Micha el w. Keran.8 Keran deve lops 

the equity share price model base d on t h e  theory o f  stock 

price d etermination; that is, stock
.
price is a func t io n  of 

exp e �ted f ut ure dividends disc ounte d to pre sent valu e and 

the discount to pre sent value of the exp ected s to ck price at 

the time of the s al e. He explic itly incorporates such fac-

tors as th e money supply, expectations o f  earnings and in­

flation, and inte rest rate effects. Karan fo und that the 

major variab l es influencing stock pric e s  were e xpe c te d  cor- · 

porate earnings and current interest rates. The intere st rate 

was shown t o .be determine d  by the expecte d  rate or change in 

prices, the real growth rate, and c hanges in real money supply0 

8Keran, .££• cit., pp. 16-31. 



lows: 

Keran's reduced form stock price equation is as fol-

30.68 + 
(9.84) 
16 

2 
L 1.31 Mt . i=O (4.14) -i 

. 19 

7 • 

r 5.37 Xt . 

i= 0 ( 5. 56) -J. 

13 

r. 11.96 pt . 
+ t 4.80 Et . i=O - J. i=O (20.0) -J. (6) 

Where: 

. 

xt . 

;:: 

-J. 
. 

pt-i = 

Et 
. 

= -J. 

Il- = .98 
S.E. = 2.49 
D.W. = 1. 71 

percentage change in the real money 
supply (Ml divided by the GNP implicit 
price def ator) 

rate of change in real GNP 

percentage change in prices (GNP 
implicit price deflater) 

real corporate earnings (nominal earn­
ings divided by the GNP implicit price 
deflater) 

Ninety-eight percent of the variation in stock prices was 

explained by the independent variables. All of the coeffi­

cients were statistically significant and had the expected 

sign. 

As noted in the results, increased earnings expecta­

tions tend to increase the stock price index, while increased 

interest rates tend to decrease the index. Changes in the 

nominal money stock has little direct influence but major 

indirect influence through its effect on inflation and earn-

ings expectations and interest rates. 

As previously stated, the Durand and Gordon models 

did not include aggregate economic variables. The later 

300812 
SOUTH DAKOTA SlATE i y-;_ SITY LIBRA Y 
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models co ncentrat ed on t he influence of macro eco nomic vari-

abl es . Th ey did not,  however, att empt to s p e cify the equil ­

ibrating me chanism b etwe en int ere s t  rat es  and an equity share 

price index . Th e determinat es of int ere s t  rate s mus t  be e s -

tablished t o  d evelo p  an equilibrating mechanism .  

The early economis t s  examined the de t e rminatio n  o f  

int ere s t  rat e s  b y  equilibrating t he supply and demand o f  real 

s aving and re al investment . 9 In 1930', Irving Fisher post u­

l at ed that the no minal rat e of int erest was primarily a func­

tio n  o f  the real rat e of int eres t and expecta t io ns regarding 

the rat e  of inflation. 10 The Fis her eff ect or , alt erna t e l y  

the price expectatio ns e ffect is the relationship betwe e n  

nominal int eres t rat es and th e exp ec_t ed rat e of change in 

prices .  A rea l  capital loss result s to the le nder iI' t here 

is price infl ation during the period of the l o an.  If the 

lender anticipat e s  a ris e in the ge neral leve l  of prices ,  he 

wil l t ry to pro tect hims e lf by charging a high e r  price for 

the  us e of his funds . ' Bo rrowers who also exp ect prices to 

rise wil l be wil ling to pay the higher charge s s ince the real 

as s et s  acquired with the funds wil l also incr eas e in value. 

Therefore, Fisher argue d that if bo th lenders and bo rrowers 

9paul A. Samue ls o n, "Money, Int erest Rat e s ,  and Eco­
nomic Activity: Their Int errelatio nship in a Narke t Economy , " 
Monet�ry Economics: Readings on Curren� Issues , �illiam E .  
Gibso n and Geo rge G. Kaufman, "[McGraw-Hill, Inc•, 1971) , p . Sl .  

l Owil l iam E.  Gibso n, uprice-Expectations Ef.fects o n  
Int ere s t  Rat e s, u  The Journal of Finance , Vol .  25, (March, 
1970), p .  19.  

-



have the same expectations with regard to price levels, the 

nominal rate of interest will exceed the real rate by the 

expected rate of pric� increase.11 

. 15 

Many earlier studieal2 ignored the real interest rate 

variable in Fisher's equation and regressed nomLnal interest 

rates directly on past price changes or used a surrogate vari­

able for the real rate of interest such as equity yields.13 

In a recent study by Thomas J.  Sargent, an attempt was made 

to correct this deficiency.14 Sargent decomposed the real 

interest rate into two components; the equilibrium real rate 

which equates saving and investment, and the deviation of the 

current real market rate from the real equilibrium rate.15 

As a result, a proxy for the real interest rate can be deter­

mined by deriving the determinates of the above two components. 

The equation as developed by Sargent is: 

llFisher also included a third term which �as .the 
expected rate of depreciation of the interest payments. This 
will not be considered since it is of negligible significance. 

12william P. Yohe and Denis s. Karnosky, urnterest 
Rates and Price Level Changes," _!ionetary Economics: Readings 
on Current Issues, William E. Gibson and George G. Kaufman, 
""{McGraw-Hill, Inc., 1971), p. 368. 

13patric H. Hendershott and James C. Van Horne, "Ex­
pected Inflation Implied by Capital Market :Kates, 11 The 
Journal of Finance, Vol. 26, (May, 1973), P • 301. 

14Thomas J. Sargent, 11Cornmodity Price Expectations 
and the Interest Rate," Quarterly Journal of Economics, Vol. 
83, (February, 1969), PP• 1 2 7 -140. · 

l5The market rate of interest (rmt) is the nominal 
rate of interest adjusted for expected inflation. 



Where: 

{?) 

ret· = the real rate (equilibrium rate) which 
equates the flows of desired saving and 
investment. 

= the real market rate of interest at time 
t. 

rnt = the �ominal intere�t rate at time t. 

The equilibrium �ate may be obtained by solving the 

real exante saving and invest�ent functions simultaneously. 

It f (rmt' Yt-Yt-1)
' 

ar < (}f > 0 
p� 

= crmt 
o, aYt-Yt-1 

{8) 

st yt), -�> � > 0 P = g(rmt' d!'mt 
o, aYt t 

(9) 

Where: 

Yt-Yt-l = the change in real· income. 

Yt = real income at time t. 

Full equilibrium is attained when the excess demand function 

equals zero. 

(10) 
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The rate ret is the rate which solves the excess demand 

equation. The result of the solution produces the equilibrium 

equation: 

> () f < 0 {11) o, aYt 

A rise in the rate of increase in income stimulates 
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t he demand for funds fo r inves tment and thus dri ves up t he 

equilibrium rat e of intere s t  as indicat e d  by equation (11) .  

A one- time increas e  in inc ome ,  however, g enera t es a larger 

volume of s aving and , therefore,  diminish e s  the equilibri um 

rate of int e res t .  

The deviation of the market rat e  from t h e  equilibri um 

rate (rmt - ret) is created by the monetary authority in- · 

creas ing o r  decreas ing the money s upply . Bas ed on the con -

t ention that i t  is relatlve changes in t h e  real money s to ck 

that creat es the gap, th e fol lowi ng relationshi p was es t ab-

lis hed: 

Where: 

/ 
= f(ffit - IDt-1\, f < 

mt -1 ) 
0 

Mt = the real money s tock at time t .  

( 12) 

The real market rat e of interes t is inv e rsely related 

to the real money s upply by the res tric t ion placed on it . 

The las t t erm in Sargent 's indentity is the deviation 

of t he nominal rat e  of int erest from the real market rate 

(rnt - rmt), which is the s ame as the "Fisher Ei'fect ", or 

rate of inflation expec t e d .  Or: 

(rnt - rmt) = P� (13) 

Where: 

p� = expected rate of inflation a t  tL�e t .  

Subs tit uting the func tionally related part s of e quations ( 11 ), 



(12), and (13)  into equation (7) yields:  

(14) 

The impac t  of  monetary and real fac tors on t h e  level 

of nominal inte re s t  rat e s  is s umma rized in equat ion ( 14 )  

SUMMARY 
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The examples s hown in this revie w have indic a t ed t hat 

sto ck pric e mo dels were d�veloped init ia lly bas ed o n  mic ro ­

econo mic variables . As interes t began to rekindle i n  mone-

ta ris t theory, the emphas is shift e d  from mic ro - t he o ry. 

Durand was one of the firs t econo mis ts t o  d erive a 

quantitative equity s hare pric e model. The objec t ion rais ed 

to his s tudy was that he c ons idered only mic ro economic vari-

ables . 

Gordon's contribution to the equit y share pric e mo del 

was thro ugh the introduc tion of the in t e r e s t  rat e ,  a mac ro -

economic ally determined variab le . His main empha s is was to 

tes t and explain the mic ro ec onomic variab les . 

Within the c ont ext of monetaris t theory, Sprinkel 

dev eloped an explanation of equity valuation by ins pec ting 

his toric al data.  Th e main objec t io n  to his work was the lack 

of any math ematical model to s ubs tantia t e  his analys is . 

Homa and Jaffee att empt ed to rec t ify Sprinkel's omis ­

s io n  by regre s s ing t he le ve l  and growth rat e of the mon e y  

s upply agains t s tock pric es . This indicated that  t h e  money 

supply plays a s ignific ant role in s tock pric e movements . • 



Their next pro bl em was d eveloping a metho d o f  for e c asting 

movements in the  money supply . Sinc e they c o uld no t dev el op 

an ac c urat e m e t hod fo r forec asting movement s in th e mon e y  

supply, the sto c k  pric e e quation did not me e t  t h e  obje c t iv e  

a s  a fo rec asting tool  f o r  invest ment s trat e gies. 
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Keran1s analysis, de vised t o  capture the effec t s  of  

exp e c tations o n  stock pric e level s, was suc c essful. The 

major facto rs h e  fo und t hat were ins trument al in de t ermining 

the general l evel  of sto c k pric e s  were exp e c ted c orpo rate 

earnings and c urrent int eres t rat es.  In Keran's model,  the 

int e re s t  rat e was d e t e rmined to be fumtio nal1y r e l at ed to 

infl ation expec tations , the real growt h rat e of gross nat ional 

pro duc t and change s in the real money supply . 

Equity share pric e analy s is has pro gre s s ed f rom the 

development of models to explain mo vements in individual sto c k  

pric e to mo ve ments in the gene ral l ·evel o f  stoc k pric es.  In 

most cases the inte rest rat e has been a key elem ent in ex­

plaining th ese movements.  In like fashion, the mo del pre ­

sent e d  in Chapter 3 will b e  bas ed o n  the theory o f  int ere st 

rat es. 

Past equity share:pric e models have  c onc e nt rat ed on 

explaining mov ements in e quity s hare pric e s  through the use 

of  mac ro economic variableso  This author at tempt e d  to e s t ab­

lish an equiiibrating mechanism b etween the  int e re st rate 

and the earnings -pric e index bas ed  on a po ryfolio adjus t ment 

me chanis m. 



Chapt er 3 

THE.MODEL 

As previous ly s tated, the fac tors w hi ch det ermine 

lo ng-t erm int ere s t  rat es mus t be c onsidered to develo p an 

equation designed to explain movements in an index o f  earn­

ings -pric e ratio s , s inc e .. the earnings -pric e index is a func ­

tion o .r int eres t rat e s .  Utilizing a Wic ks ell ian lo anable 

funds model as it has b e en employed by Sargent , the interes t 

rat e  bec omes a func tion of c urrent and lagged rates of  changes 

in real inco me, the ra te of  growt h  i n  the rea l  money s upply, 

and the expec t ed rate of change in prices . 

Mos t Keynes ians and some mo netary theoris t s  a rgue tha t 

there is an invers e  re lations hip betwe e n  the magni t ude of the 

money s tock and int ere s t  rat es . However, it has be en no ted 

that there have bee n  extended peri ods of ri s ing int eres t  rat es 

acc ompanied by increases in the money stock . 1 Gib s o n ,  an 

Englis h Fi nanc ial writ er, e mphas ized the high po s it ive  c o r­

relat ion be tween pric e s  and int eres t ra t e s . · This relation­

ship has sinc e become known as "t he Gibson Paradox. " As a 

res ult, econo mis ts have als o  included in th eir analys is t he 

eff e c t s  of inco me and pri c e  expec t at ions on int ere s t  rat es . 

lsarge nt , �· cit . ,  p.  127. 

20 
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Sinc e pri c e  ex pect at ions c an l ead to high e r  i nt e r e st rat es 

and incom e expect ations , inflat ion must be  ac count ed fo r by 

di st i ngui sh in g b etw e en r eal and nominal int erest rat e s  and 

real and nomin al in com e .  

The fo l lowing equat io n  i s  po stulat ed to explain mo ve -

m ents in an aggregat e  earn i ngs -pri c e ind ex : 

Where: 

(15) 

an aggregat e  e a rnings -pri c e  index i n  t im e 
period t .  

rnt = nomin al int erest rat e at tim e  t. 

et = a sto c hast i c  e l em ent repres ent i ng sho ck s 
and di sturbanc es  f rom oth e r  sourc e s  • 

. F rom Chapt er 2, Sargent argued v ery effe cti vely t hat 

• • e  rnt = g f ( y t - y t·-1 J ' y t ' 
M

t ' 
p
t, et ] (16)  

Wh ere: 

Yt Yt -l = th e c hange in rea l income ,  

Yt = real i ncom e a t  t im e  t, 

perc ent age chang e  in the real  money 
stock at t im e  t ,  

p� = expect ed rat e  of i nflat io n  at t im e 
t .  

subst itut ing ( 16 ) into ( 15) yi elds 

{17)  
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and therefo r e ,  

(18) 

PRICE EXPEC TA TI ONS 

Sinc e pri c e  ex pec tat ions are no t direct ly obs ervable , 

w e  mus t fo rmulat e an explanat ion o f  the pro c e s s  of  adjust­

ment .  Expectations must hav e a known r e l at io n  to som ething 

that is it s elf known or predi ctabl e ,  so th erefo r e , th e fo l -

lowi ng e quat ion i s  as s ert ed fo r the pri c e  ex pectat ions v ari -

abl e : 

(19) 

Ex p ect e d  pri c e s i n  the current t im e  pe riod a r e  e qual 

to exp ect ed pri c es in the pre vious t im e  period plus a con -

st ant propo rt io n  of the diffe renc e b etween actual and exp e c­

t ed pri c e s  in the previous period . I f  actual pri c e s  exc e eded 

expec t ed pri c es in the previous t im e  period , then consum ers 

would revis e their ex pectations of th e pric e l ev el upw ard in 

the current t ime period . 

I n  o rd er for equat ion (19) to b e  us eful , th e ex pect a -

t ion on t h e  rig ht sid e  must b e  el iminat ed . Thi s i s  a ccom­

pli shed by so l ving for the expect ed valu e  in each pre c e eding 

t im e  period and substitut ing to d erive : 

co p e - ! :\{ 1 - :\ ) i -1 pt - i  , o < � < 1 
t - i=l 

Pri c e  expect at ions are dependent on past pri c e  l eve ls . 

(20) 



PESIR ED CHANGES IN THE REAL MONEY SUPPLY 

I n  Sargent' s  anal ys i s , the perc ent ag e  change in the 

real money s upply was found to be a s i gnifi c ant facto r .  How­

ever,  
.
S a rgent o nl y  cons id ered the mon ey suppl y  variabl e  in 

the current t im e  period . Thi9 autho r  att empt ed to inco rpo r­

ate a d ynamic adjus tm ent m echani sm ba s ed on d e s i red change s  

in the real money supply . The Fed eral R es erve att empt s _to 

cont rol the money supply b as ed on current poli cy and r evi ew 
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of the effect s of thei r pa. st act ions . The refo re , a d ynami c 

adju s tm ent m echani sm may b e  developed to capture t·he influ enc e 

of d esi red c hanges in the real money supply o n  the e a rnings -

pri c e ind ex . The fol low ing dynam i c  ad justm ent m echan i sm i s  

as s ert ed fo r changes i n  the real money suppl y: 

0 < � < 1 ( 21) 

The adjus tm ent m e c hani sm m ay b e  expl ai ned by not i ng 

that the F ed eral R es erve i s  shooting at a target i . e . ,  a 

specified p erc entage inc reas e or  d ec reas e in the  real money 

sto ck in each t im e  period ba s ed on the r e sult s o f  th e pre­

vious t im e  period . As not ed in equat ion (21), the d e s i red 

perc entage chang e in the  real money s upply i s  equ al to t h e  

d e s i red chang e  i n  the previou s tim e  pe riod plus a const an t  

pro portion o f  t h e  d i fferenc e betw een the actual a nd ex pec t ed 

change i n  the previous p eri�d . 

As b efo r e , the ex pec tat ion o n  the right s id e  of e qu a -

t ion ( 21) i s  el im inat ed b y  sol ving fo r the e x pec t ed valu e in 

each prec eding t im e  period and subst itut i ng , therefo re : 



00 

= . 
L

l i= ¢ ( 1 - ¢)i-l Mt ., -l. o < d><l (22) 

A priori, on e .would expec t t he summe d  regres s ion c o ­

eff i c i ents o f  de s ired chang es in t h e  real mon ey s upply to be 

great e r  than one . Thi s  oc curs be c aus e of th e Fede ral Re-
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s erv e 's inability to make exact c hanges in the money s upply. 

Some authors have also argued that the Fede ral Res erve has 

his torically ove r-re sponded when att empting t o  manipulate the 

s to ck of money. 2 

The expe c t ed s ign� of the c o effi c i en t s  for real in­

come , c hange s  in the real money supply, and pric e lev el chang­

es are discus sed  below . 

An inc reas e  in the rat e of inc reas e in real inc ome 

drives up  nominal int ere s t  rat e s . Ris ing int ere s t  rat es r e-

sult in d ec lining bond pric e s . Inves tors now find that their 

po rtfolios ar e no longer in equi librium . To regain equili-

brium, inv e s tors shift from common s t ocks and other ass e t s  

to bonds , th ereby re duc ing the demand for s to c ks .  Th es e 

t rans ac tions re sult in dec lining s tock pri c e s . The e arnings-

pric e index is , therefore , pos it i v e ly relat e d  to c hanges in 

real inc ome . 

Sinc e s tock pric e s  t end t o  res pond to lo�g-run e arn­

ings and not current reported earnings , a one- s ho t  inc re as e  

2Milton Friedman, 11A Program for Mone t ary Stability 
--Part l , " James A .  Crutc hfi e ld, Charles H .  Henni ng, William 
Piggo t t , Money, Fi nanc i al In s titutions, �� the Ec onomy, 
(Englewood Cli ffs , New Jers ey: Prent i c e-Hall , Inc., 1965), 
pp. 295-308. 



in real incom e wi ll have a small upw ard i nflu enc e on the 

ear� ings -pri c e index . 3 

As a rgu ed pr ev ious ly , th e nomi na l  int erest rat e i s  

po s it i vely co rrelat ed with th e rat e  of inflation . I f  the 

perc entag e  inc reas e  in  nominal earni ngs is les s  than t he 

perc entage inc reas e  in nom i nal int erest rat e s , th en sto ck 

pri c es wi ll  d ec l ine and e arn ing s -pr i c� ratio s  w i l l  inc reas e .  

Thus , earnings -pri c e  rat io s  m i ght be expect ed to mo ve mono -

to ni c a l ly w ith th e expec t ed rat e  of inf l at ion . 
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An inc reas e  in the r at e  of inc re as e  in th e r e al money 

supply r esult s in downward pres sure on nominal i nt er e�t r at es . 

D ec lining nominal int erest r at es r esult in an upw ar d  mo vem ent 

in st ock pr i ce s . If the perc ent ag e  i nc re ase in nomi nal earn -

ings is  l es s  than th e perc ent age inc reas e in st o ck pri c e s , 

then e arni ngs -pri c e  rat io s  w i l l  be negat i v� ly re l at ed to 

perc ent ag e  changes in the r e a l  money. supply . 

For th e purpos e o f  em pir i cal im pl em entat ion, th e 

vari abl e s  must be put into a form that i s  compat i bl e  w ith 

the techniqu e  of ordinary l east s quares . It i s , th erefo re , 

conveni ent to as sum e  ·that th e dependent vari ab l· e  i s  a linear 

funct ion of  the ind ependent vari abl e.s . 

By repl ac ing the perc ent age change in t h e  real mon ey 

supply (M
t ) with the di st ri but ed lag result ing from the dyn amli. c  

3My ro n  s. Scho l es , "Discuss ion , "  The  Journal o f· 
Fi na� , Vo l. 28, (May , 1973 ) ,  P• 316. 
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adjustment me c hanism (Mi), equation ( 16) 'OOc om es :  

Et = h (Yt - y
t - 1' 

·d .. e 
e

t
) 

pt 
y

t' Mt , pt' 

()h dh dh 
� ay

t - Yt -1 > o ,  dyt > o ,  aF€ > o ,  Mt < 0 (22) 

Equation (22) in l in ear form becomes: 

+ b P
•e + 

4 t 8t (23) 

The data and empirical results ar e  pre sented in 

Chapt e r  4. 

,,• 



Chapt er 4 

DATA, EM PIRICAL RESULTS AND COMMENTS 

D i rect est imation of an unconst rained d i st ri but ed lag 

funct io n t end s to result i n  wi ld ly fluctuat ing co eff i c i ent s 

due to mul t i co l l ineari t·y .  The re lat ions hip w as regres s ed 

us ing the Almon d i st ri but ed lag t echni qu e  to redu c e  this  f luc ­

tuat ion . 

DATA 

Th e re lat ionsh i p  was regres s ed us ing quart erly d at a  

from the fourth quart er, 1962, to the th i rd qu art e r, 1973. 1 

The fo llo wi ng vari ab l e s  were us ed to emp i r i c al ly fit th e 

e quat ion . 

Pri c e  L evel  

The Gro s s  N at iona l  Product ( GNP) P ri c e D eflate r was 

u s ed to repres ent the pri c e  l evel since  it i s  a more inc lus i v e  

ind ex than the Co nsumer Pri ce I nd ex .. Th e GN P pri c e  d eflate r 

i s  us ed to compare what a bask et of good s co st s tod ay with 

lA l l  tim e  se ri es d at a  was obt ained f rom Data Resourc e s, 
Inco rpo rat ed, L ex ington, M as s achus ett s, with th e exc ept io n  of 
the Earnings/Pri c e  index . Th e Earnings/P ri c e  ind ex w as ob­
tained f rom back i s sues of th e Fed eral R e s erve Bul l et in. 

?7 
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what the same basket co s t  in a base year. That i s, the pri ce 

of each commod i ty i s  mul t i pl ied by the quant i ty of' tha t  com­

mod i ty inc luded in GN P ,  and the re sul t s  a re summed to give 

nominal GN P in t ime t .  Nex t the same good s and s e rvi ces tha t  

we re produced in t ime period t
.are pri ced a c cord i ng t o  the 

pri ce s  f'o r some bas e ye ar . The bas e year price i s  then mul­

t i plied by the quant ity or that commodi ty in the c urrent 

year's  GN P, and the re sul t s  are summed to.g i ve rea l  GN P i n  

t im e  pe riod t .  The GN P pri ce de flate r  i s  then c al culated as  

nominal income iri t ime pe riod t divid ed by re al  income in  

t ime pe riod t .  This se ri e s  was  avail able in a qua r te rly i ndex . 

The se rie s was used to defla t e  quarte rly nominal v a lue s . 

Rate of Inf l at ion 

The rat e of inflat ion was c alculated by t ransf'orm ing 

the GN P price de flator i nto a percen tage c hange v alue . The 

rate of  inf' l a t ion was obt a i ned by subtra c ting the p reviou s  

quart er' s  GN P pri ce deflater f' rom the current qua rter' s  GNP 

deflate r  and d i vid ing by the previous quarte r' s  GN P pri ce 

deflato r . 

Real Income and Change s i n  Real  Incom e 

Income was repre s ented by Gross  N a t ional Produc t  ( GNr) 

wh ich inc lude s personal consum pt ion exp e nd i ture s , gross pri ­

vate and dome s t i c  inve s tment , ne t ex ports of goods and se r­

v i ce s , and Go vernment pu rch ase s of  goods a nd s ervic e s. Thi s 

d at a  was avai lable in a quarte rly series . Qua rte rly GN P was 

d i vided by the quart e rly GN P pri ce defl a to r  to obtain an 



es tima t e  for real qua rt erly inc ome a t  annual ra tes . T o  ob -

ta i n  changes  in real i nc om e, th e previ ous quart er's  l evel  of 

re�l inc om e  w as subt ract ed from the current quart e r ' s l evel  

of' real inc om e. 

Perc ent Change in the B�al Money Supply 
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Th e t o tal money supply inc lud �s c o i n  and currenc y ,  

demand d epo s it s, and time d epos it s . The t o ta l  money supply 

wa s us ed to repres ent the nom i nal money supp l y .  The monthl y  

valu es w ere ari thmeti cally averaged t o  o btain quart e rly data . 

Th e quart erly money supply w as th en d i vided b y  th e qua rt e rly 

G NP pri c e  deflator to o btain the real  money supply . By sub -

t ract ing th e previous quarter's  �eal money s �pply f rom the 

current qua rt er' s  re al m oney supply, the perc e nt change in 

the real mon ey s upply w as obtained. 

Ea rnings/Pri c e  Ra tio 

Standa rd and Po o r ' s 500 s t ock av erage repres ent ed the 

pri c e  ind ex.  Quarterly ea rni ngs w e re s easona l ly adjust ed at 

annua l rat es . The data w as avai labl e i n  a qua rt erly s eri e s. 

DATA LIMI TATIONS 

The mon ey supply was  ava i lable  only i n  a monthly 

s eri es . The m onthly s eri es w as ari thmet i c a l l y  averag ed over 

ea ch quart er to obta i n  quart erly da ta. The a ve ragi ng t echni­

que introduc ed a degree of bias  tha t  will t end t o  shi f t  th e 

regres s i on e i ther upw ard or  downward, thus d i s t o rt in g  the 

true relat i onshi p .  Arithmet i c  av era ging w i l l  
'
smooth d evia t io ns

-
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ove r  t h e  time period being cons i dered . Thi s wi l l  result in 

the est im at ed regres sion l i ne be ing di stort ed and th e popu l a -

t io n  regres s ion l ine being m i s repres ent ed. 

A s econd l imitat ion re sult s from us ing the GNP pri c e  

deflat e r  t o  d et ermine inflat ionary effe c ts . Whe reas the 

consumer pri c e  i ndex o ve rst at e s  inflat ion,  the G NP pri c e  d e ­

flat e r  unde rstat es  inflat ion. 2 Thi s qccurs b ec au s e  the sub -

st itut ion eff ect i s  not ex plic it ly cons i dered in t h e  GNP 

pri c e  de.flator. 

REGRES S I O N RESULTS 

Th e l i ne a ri z ed e quat ion pres ent ed in Chapt e r  3 was 

fi tt ed to quart erly dat a  from t h e  fourth qua rt: e r ,  1 96 2 ,  

through the thi rd quart er, 1 973 . Th e regres s i on was run 

us ing different t im e  lags, different d egre� po lynom i a l s, and 

diff erent const raint s. The re sult s  did  not m e et a priori 

ex pectat ions . Th e  resu lts  of a constrained thi rd degree 

polynomi al regre s s ion lagged s ix quart e rs are pres ent ed be -

low: 

+ 

+ 

6. 0987 -
( 1. 4355 ) 

. 0064( Y
t � Yt-l

) -
(. 0213 ) 

. 0001 y 
( .  0019 ) t 

• 7 816 i\ + 
( . 2983 ) 

. U.848 p
t 3 + 

( • . 4803 ) -

1. 0145 p
t 1 + 

( . 4007 ) -

. 0477  i\ 4 
-

( . 545 ) · -

. 8 6 13 i\ 2 ( . 4357 ) -

. 287 2  p 
( . 5501 ) t -5 

2charl es w .  Bai rd, Macro economi c s, ( Ch � c ago, Il l ino i s : 

Sci enc e Re s earch As so c i at e s, Inc. , 1 973 ), P • 3 0 . 
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. 3574 l\ _6 
• . + . 0029 Mt - . 0246 Mt - 1 ( .  3987) ( .  097 5) ( . 1 25) 

. 06 5  !vl · . 

. 1143 :M - . 1007 M
t _3 

-

( . 1 183) t -2 ( . 1103 ) ( . 1092) t -4 
. • 

- . 0683 M - . 0053 M 
( . 1034) t -5 ( 1509 ) t -6 ( 24 ) 

R2 = . 2674 
S. E .  = . 57 0  
D.�� 

= 1 . 1903 
= Le s s  than z ero 

It i s  apparent tha t the d egre e of explanatory power 

of equat ion ( 24 ) i s  mi ni ma l . Thi s mak es it d iffi cult t o mak e 

any st atem ent s  w ith regard t o  st at i st i cal rel evanc e .  How e ver, 

bas ed on the result s  obta ined , an analy s i s  wa s attempt ed . 

The regres s i on c o effi c i ent s  of real i ncom e  and c han-

ges in real income were negative a nd,  therefore , did not m e et 

a pri ori condit i ons . Th e paramet er estimat e s  of pri c e  level 

changes wer e  pos itive and met a pri ori c ond it ions exc ept for · 

the la st two quarters , ne ith er of  wh ich wer e  stat i st i cally 

s i gnificant. The regre s s io n  c o effi c i ent s  o f  perc entage  chan-

ges  in the r ea l  money supply w ere negat i ve and met a prio ri 

cond it i ons exc ept fo r t he init ia l time period .  The onl y  

paramet er e st imates  found to be  st at i st i cally s i gni fi c ant 

were th e int erc ept ,  init i al , fi rst and s e cond lagged quart ers 

o f  pri c e l evel changes . Po s it ive s eri al corre lat i on was 

found t o  be pres ent bas ed on the Durbin -Wat s on t e st .  

In an att empt t o  improve the regre s s i on re sult s , other 

variabl es were t rie�,  such as th e Federal  Re s erve Capac ity 

Utili zat ion ind ex , Mood y' s  Baa bond yield index and dummy 

Variabl es repres enting the Vi etnam st rength bui ldup and the 



pri c e -wage fre e z e . No ne of thes e by thems elves  o r  tog ether 

contribut ed to the regre s s ion. 

Time l a gs rangi ng f rom four to e i ght quart e rs were 

att empt ed. Equat ions were c omput ed with th e near and far 

s id e  b e ing const rained . Const raint s  were  pl ac ed on t h e  near 

and far  s id e s  o f  the gro s s  nat iona l  produc t pri c e d efl ater 

and th e real mon ey supply .  It was found that the rea l  money 

supply creat ed an uns table  influ enc e on the regr e s s i on and 

3 2  

was reduc ed t o  a non-A lmon vari able. Wh en t h e  gro s s  nat ional 

pro duct pri c e  d eflater was lagged four qua rt e rs, t he b est re -

sults  were o btained. Th e regres s ion re sult s  a r e  pres ent ed 

belo w :  

+ 

5. 969} + . 0001 ( Yt ( 1. 0065 )  ( . 0209 ) 
yt -1 ) ' 

- • 0 001 y
t ( . 002)  

. 

. 5321 p
t -1 

+ . 223 p . 1123 pt + 
( . 3 10 )  ( 2209 )  ( . 18 02 )  t -2 

. 2747 i\ _3 . 4208 p . 1466 M
t (. 253 )  ( . 2648 ) t -4 ( . 1166 ) 

R2 = . 2323 
S . E . = . 47 1 1  
D.� 

= 1 . 2847 
= . 0532 

( 25 )  

The regres s ion co effici ent of  ch ange s in real  income 

was po s itive and, therefo re, met a priori condit i ons. The 

regres s ion co ef£ i c i ent of real income was negat i ve and d id not 

me et a �rio ri condit ions . Th e regre s s ion co ef£ i c i ent of the 

perc entage change in the real money supply was negat i v e  and 

met a priori condit ions . The paramet er e st imat e s o f  change s  

in real income p erc entage change i n  the r e a l  mon ey s uppl y did 



not prove to be stat i st ica lly s i gnif i c ant .  The  summed r e ­

gre s s ion co effici ent o f  ini'lat io nary expectat ions was po s i ­

t ive  and also met a prio ri cond it ions. Only o n e  t ime p eriod 

was found to be  stati st i ca l l y  s ignific ant. Po s it ive  s eria l  
> 
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co rrelat ion is  pre s ent a s  i nd i c at ed by the Durbi n-Wat son t e st .  

I f  inflat ion oc curs and i s  not expect ed to co nt i nue , 

then sto ck pri c e wil l  ri s e  at a g reat er rat e than earni ngs 

which may account for the negat i ve regre s s io n  co effi c i ent s 

not ed in the pri c e  change v ari abl e. I f  i nflat ion cont i nu e s, 

int e re st rat e s  r i s e  and equit y  s ha re pri c e s  d ec line result ing 

in the po s it i v e  regres sio n  co effi c i ent s .  

The mean lag o f  i nflat io nary eff ect s has b e en growing · 

sho rt er over t im e  whi c h  provid es some jus t i f i c ation f o r  the 
s ho rter lag st ructure found. Earl i er stud i e s  conc lu ded that 

the effect of pri c e  l evel changes have a mean lag of anywhere 

from sev en t o  thi rty yea rs. However� the mo r e  rec ent stu d i e s  

hav e  yi elded mean l ags of l e s s  than a year. 3 Fri edma n  and 

Schwart z  cont end that the period us ed to fo rm expect at ions 

depends on the charact eri st i c s  of pric e  behavio r, in  part i c­

ular, the "variabi l ity in the b ehavio r of the ge.neral l evel  

o f  pric es . 114 

The varia bl es und e r  cons id erat ion we r e  a l so regres s ed 

3yohe and Karnoski, £.E• c it . , p .  362. 

4r bid .,  p .  367 . 
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us ing o rdina ry lea st squa re s .  Reg re s si ons we re run lagging 

price le vel change s and mone y supply change s f ou r, six ,  and 

eight qua r_te rs. When t he c oefficient s for each of the di s -

t ribute d lagge d va riable s wa s c onst rai ne d  t o  one, the re -

g re s si ons re sulted in the a d ju ste d coefficie nt of dete rmina -

ti on equa ling le s s  than ze ro . The re sult s of the unc ons t rai n-

ed ca se s a re pre sente d bel o w: 

Et �t = 5.5754 + . 0085 ( Yt - Yt - 1) + . 0013 Yt ( 1 . 0776) { . 023) ( . 0024) 

+ . 1612 pt + .309 0 p + .2322 p 
( .3965) ( .3331) t -1 ( . 3 676) t -2 

- c : 56�� ) �t -3 - c 36i�� P
t -4 

. 

- • 092 M 
( .1 795 ) t 

- .221 M + .1283 M 
(.2247) t -l ( .2539 ) t -2 . 1521 i1 

(.  2463) t -3 

- . 0108 M. 4 ( .19 07) t -

.4 793 
S . E .  = .4722 
D. W. = 1 .3883 

R2 = .229 4 

Et - 5.2543 
Pt 

-
( 1.4 6 09) 

+ . 0012 Yt + . 0146 (Y . - Y ) 
( . 0038) ( .0304 ) t t -1 

+ . 039 1 pt + .2778 pt 1 ( .46 17) ( .4254 ) - + .6712 l\ 2 ( .49 3 8 -

.3773 p - .26 8 8  p 
(.3764) t -3 (3703) t -4 .363 p 

( .  345) t -5 

.264 8 pt -6 ( .4 19) 

+ • 24 7 5 i-\ 2 (.  284) -

- . 06 1 9  Mt - . 2352 Mt 1 ( .2071 ) ( 2547) -

.246 8 M + . 1725 Mt 4 ( • 29 34 }  t -3 ( • 294 7 ) - . 

(26 ) 



- 3755 M 
( .  2763) t -5 

Et 

+ . 2947 M · 
( . 227 8). t -6 

R2 = . 57 07 
S. E. = • 4861  
D .  �� = 1 . 1819 

R = • 209 1 

5 . 0256 . 03J5 ( Yt - Yt -1 ) + . 0057 Yt r = + 
t ( 3 .  341 ) ( .  034) ( . OOb5) 

. 1813 p + 
( . 567 3 )  t 

" 

. 3323 p + . 549 2 p 
( 4984) t -1 ( . 6332) t -2 

1 .  0625 p
t -3 -

( . 52 )  
. 4957 p 4 - . 3532 p 

( • 45 51 ) t - ( • 3 9 4 ) t -5 

- . 497 8 pt-6 - . 3 065 p 
( . 538 9 )  ( . 6348 ) t -7 

- . 3214 M:
t ( .  27 7 1) . 

- . 2821 M 
( . 2734) t -l 

- . 5232 M:
t _3 + 

( . 3251) 
. 075 i1 

( .  317 8 )  t -4 

. 0662 p 
( 1 . 0237 )  t -8 

. 

+ • 27 17 M 
( . 3359) t -2 

- . 58 1 2 :M 
( . 3451 ) t -5 

+ . 348 -M 
(. 3248 ) t -6 - . 1024 M - . 3212 M 

( . 3003) t -7 ( . 2111 > t -e 

. 6934 

. 4831 
� = 

S. E. = 
D . W .  = 1 . 6 733 

1t2 = . 221b 

( 27) 

( 28 )  

Although the goodness  o f  fit has impro v ed, the r e -

sult s  a re no t ent i rely sat i s facto ry .  Very f ew paramet er 

e st imat es may be cons id e red s t ati st i c ally s i gnif i cant .  

As previous ly ind i c at ed, the real money supply was 

found to be an unst able i nfluenc e on the regre s s ion . The  re -

sults  obt ained by laggi ng t h e  perc entage c h ange i n  t h e  r eal 

money supply against th e earnings -pri c e  index are pre s ented 

below : 
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Et - , . 
Pt 

- 6 .  l 915 • 3802 M t  + • 0952 M t l ( . 1715 ) ( . 1 094 ) ( . 0796 ) -

+ . 1 1 04 Mt _2 - . 0596 Mt _3 - . 1 292 Mt _4 (0593 ) ( . 0606 ) ( . 0604 ) 
f . 

+ . 17 11 M 
( . 1131 ) t -5 

R2 
S . E. 
D. W .  

'R2 

= 
= 
= 
= 

. 2234 

. 46 28 
1 . 2629 

. 9082 

( 29 ) 

Thi s regre s s ion w�s an uncons tra ined thi rd d egree 
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polynom i al ,  l agged f i ve quart ers. As no t ed in e qua tio n ( 29 ) ,  

the regre s s ion co eff i c i ent s  o s c illa te .  Th e only st at i s t i -

cally s i gnificant mo ney supply vari abl e
. 

was i n  t im e  period 

t. 

Equation (23 ) was also regre s s ed without p erc entage 

change s  in the real money s upply i nclud ed and th e fo llo wing 

resul t s  were o bt ained : 

Et - 5 . 3029 • 0101 ( yt - yt-1 > + . 001 y Pt 
-

( . 9751 ) (. 0164 ) ( . 0013 ) t 

• 7553 Pt + 
- . 

+ l . 05i6 P t -1 + . 9759 pt -2 ( . 2421 ) ( . 26 7 )  ( . 3355 ) 

. 675 Pt -3 + . 3075 pt 4 
• 

+ + . 0292 p 
( . 387 )  ( .  383 5) - ( . 348 ) t -5 (30 ) 

R2 = . 3132 
S . E . = . 4578 
D. W .  = 1 . 3743 

R2 = . 1415 

An analys i s  of  equatio n  ( 30 )  i nd icat e s  a sli ght im -

provem ent i n  the goodne s s  of fi t .  Changes i n  real i ncome ,  

however , has  the wro ng s i gn and i s  not s t ati s ti cally 
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s i gni f i c ant . Thi s  may b e  ex plained by the fact that e a rni ngs 

are bas ed on long -run expect at ions and are mo re stabl e  than 

stock pri c e s . Therefore, short -run inc rea s e s  in real income 

induce  sto ck pri c e s  up at a fast er rat e than e arnings . 

Conc lus ions from thi s stud y and recomm end at ions fo r 

further stud y a re pre s ent ed in Ch apt er 5 . 



Chapt er 5 

SUMMARY AND CO NCLUS IONS 

Changes in the s.to ck of money have b e en .found to be 

a s igni f i c ant influ enc e on such a ggregat e  econom i c  va riabl es 

as the rat e o f  int erest, l e vel of incom e ,  etc .  Changes in 

the variou s mac ro econom ic variabl es l ead to d i s equ i l ibrium 

i n  each investor ' s po rt folio . Each i nve sto r now f i nd s  that 

the re lat ive yi eld of equity s hares are no longer in l i ne 

wi th other forms o f  wealt h .  Therefo re ,  each inv estor must 

red i s t ri bute hi s holdin gs of as s et s  to regain equ i l ibri um  

00.s ed o n  h i s  prefe renc es fo r ri sk . 

I n  thi s study an att empt was made  to deve lop an equa-

tion that ex pl ic itly in c orporates th e d esi r ed monet a ry and 

ex pec tational pri c e  c hange facto rs that aff ect i nt eres t rates  

which in  turn aff ect th e earnings -yi eld. The  hypot h e s is w as 

es tabl ished that the earnings -pri c e  ind ex was a funct ion o.f 

the i nt erest rat e .  Sargent' s analys is  est a bl i shed that the 

int ere st rat e was d et ermined by rea l  incom e , changes  i n  real 

income ,  perc ent age changes in the real money supply,  a nd i n­

.flat i onary ex p ectat ions . By incorpo rating a d ynami c ad just­

m ent m e chani sm for  changes i n  th e real money supply , the 

earnings -pri c e  ind ex w as d et ermined to be  a funct ion o.f real 

income , chang es in r eal income , d e s i red change s  i n  the r eal 

money suppl y ,  and inflat i onary ex pectat i ons. 
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Rea l  income , changes in real i ncome , d e s i red changes 

i n  the real mon ey supply , and inflationary exp e c ta t i ons were 

regre s s ed agains t an earnings -pri c e  i ndex u t i l i zing an Almon 

di s tribu t ed lag technique wi th an adapt i v e  expec tat i ons me ch ­

ani sm . Bec aus e of a lack of · informa tion on  the spec i f i c  form 

of the relat ionshi p ,  a number of regres s i ons were fi t t ed wi th 

al t e rnative lag st ruc tu res . 

From the resul t s  o btained in thi s  s tudy , i t  i s  ap­

paren t that the propo s ed hypo th es i s  do es  no t hol d  in the f o rm 

s pec ifi ed . Th erefore , in  terms of the valu e of equ a t i on.  ( 23 )  

for real inves tment dec i s i on making ,  i t  is  c l ea r  that equation 

{ 23 )  do es no t provide the predi c tive c apabi l i ty des ired . 

RECOMMENDATIONS 

Sinc e averaging t ends to smooth o bs e rva t i ons wi thin 

a quar t e r  and introduc es  a degre e of int erdependenc e wi thin 

the quart e r ,  ano ther t e·chni que  would b e  des i rabl e  i f  it e l im­

ina t e s
. 

thi s problem .  A mo re a c curate  d e s c ri pt i on of the inter­

action of the mac roeconomi c vari abl es and the earnings -pri c e  

index mi ght b e  o btained i f  a techni que o ther than averagi ng 

were us ed to obtain the requi red qua rterly i ndex for the  

nominal money supply . 

One t echni que .mi ght be  to s el ec t  the las t  figure of  

the las t day of the  quart er and l e t ting tha t  o bs ervat i on b e  

repre s ent a t i v e  �f al l obs ervati ons for the quart er , a d egre e 

of independenc e would be introduced to the quart erly obs erva-

t i ons . 
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Al though future s tudy in thi s area f o ll owing th e  l ine 

of endeavo r  att empt ed by thi s autho r do e s  no t appear promi s i ng , 

perhaps a mo re accurate  m�thod woul d b e  to analyze  the r egres ­

s i on in t erms o f  monthly ra the r than quart erly data .  Monthly 

obs erv ations would enable the inve s ti gator to  mo re read i ly 

c apture fluc tuations not only i n  the dependent variable  bu t 

also i n  the i ndependent vari abl es as well . 
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