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ABSTRACT 

This study develops empirical models for comprehensive 

inflation effects on stock returns in the Japanese economic and 

financial framework. Basically these models deal with the two kinds 

of wealth effects and inflation risk premia. The wealth transfers 

are related to a tax system andotherinstitutional constraints while 

the wealth-size effect is based on the more fundamental stock price 

determinant of the flows of earnings. The inflation risk premia are 

the additionally required part of returns due to relative uncertain

ties in corrunon stock investment under unstable in'flation. 

Based on the stock valuation theory and on the efficiency of 

stock markets, it is found that the net effect of wealth transfers 

appears in ex post stock returns if expected inflation shifts from 

one level to another. However, the effect of the inflation-caused 

wealth transfers will not appear in stock returns even in varying 

inflation if positive and negative wealth transfers are perfectly 

offset. The test result supports this offset. As the result of test

ing inflation risk premia, the stock market tends to compensate the 

premia of unstable inflation for investors. Finally the wealth-

size effect relates anticipated real activity to inflation in mone

tary sector behaviors as well as anticipated real activity to stock 

retur~s in real sector behaviors. The intermediate variable to 

transmit inflation to stock returns is real activity. In this 

x 



context, inflation ;s just the proxy for real activity which 

essentially determines firm values. Empirically the wealth-size 

effect is supported with the inverse relationship between inflation 

and real stock returns. 

xi 

For the Japanese economy, however, the wealth-size effect is 

not explained by the standard tneory of capital investment. Real 

activity is correlated to (profit) returns on existing capital but 

not related to corporate capital investment. Capital investment is 

independent of other real sector variables as well as inflation. The 

result is attributed to governmental policy and controls for corpor

ate investment. Thus, the obtained relationship between stock re

turns and inflation includes less practical implications in the 

context of Japanese corporate investment behaviors. 



CHAPTER 1 

INTRODUCTION, STATEMENT OF PROBLEM, 

AND PREVIOUS STUDIES 

1.1 Introduction 

lhe purpose of this dissertation study is to examine the 

relationship between inflation and common stock returns and to inves-

tigate macroeconomic implications behind the relationship using data 

from the recent experiences of Japanese stock markets. 

Starting from the Fisher hypothesis l in which inflation does 

not cause real rates of return to change, various micro- and macro

influences on a firm's total wealth position are investigated. 

Micro-influences are largely related to wealth transfers which occur 

due to institutional constraints between the corporate sector and 

the non-corporate sectors. On the other hand, macro-influences are 

related to wealth-size or earning prospects in relation to inflation 

and macroeconomic activity. 

The modern theory of finance is based on a capitalism 

economic system whose rationality is justified in terms of wealth 

maximization for corporate owners. In countries like the United 

States and Great Britain subobjectives of a business entity are set 

1. A detailed discussion of so-called Fisher Effect was 
initially presented by Fisher (1930). 
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in accordance to the ultimate objective of wealth or firm-value 

maximization which is realized in market places. Thus, the minimum 

required conditions for the system are market efficiency and rational 

management decisions in achieving the firm's objectives. Though the 

production units in the Japanese economy are held by capitalists or 

investors, these two conditions are not necessarily satisfied for the 

policy-guided economy in Japan. Thus, how inflation is channelled into 

stock markets may be different from the experience of the United 

States and other Western countries. Though the result of this special 

interest is obtained as by-product of investigating real sector causa

tion among real variables through which inflation is channelled, it 

enables us to make interesting comparisons with counterparts studied 

for other economic units. 

This special area of macroeconomics and finance has relatively 

been underdeveloped in spite of many publications. There is no single 

theory by which the empirical relations between inflation and invest

ment returns are explained. Both in Japan and the United States, a 

statistical relationship between expected (and unexpected) inflation 

and common stock returns is generally negative. However, the basic 

causality of such a relationship has been explained less clearly. 

In the first part of this study, the theoretical development 

and empirical tests concerning the effect of inflation-caused wealth 

transfers on stock returns are provided. This type of exogenous 

inflation/endogenolls stock return relation typically exists -in 

accounting tradition, tax codes, and other institutional constraints. 



These relations are common for most capitalism countries under the 

special condition of inflation. A few countries have instituted 

institutional adjustments to prevent excessive inequality due to 

wealth reallocation. 2 Both the United States and Japan are largely 

similar in these institutional constraints. 

Available studies for the wealth transfer effects do not 

3 

answer the fundamental question of their macroeconomic influences but 

instead address only their cross-sectional influences relative to the 

market. In this study, an empirical model is developed to answer the 

former question. 

In addition to the wealth transfer effects, toe realized rates 

of returns from common stock investment are potentially affected by 

the shifts of investor's risk awareness under unstable inflation. As 

the study by Cagan (1974) shows, inflation in most Western countries 

has a similar historical pattern with higher and more unstable rates 

in the recent years than in the 1950s and 1960s. Under the circum

stances of unstable inflation partially caused by overseas factors, 

both revenue and cost expectations are very difficult for equity 

investors to formulate accurately. Consequently, the capital market 

consisting of such investors has lacked a consistent standard for 

2. According to Brenner and Galai (1978), for example, banks 
and financial institutions in Israel are well protected against infla
tion because they can and do give loans that are linked to the 
inflation rate. On the other hand, most countries have legislated 
investment tax credits against the wealth transfers from businesses 
to a government. 
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measuring the information effects on the future prospects of 

individual corporations. Thus, it is natural to hypothesize that the 

significance of the inflation effect on equity returns has varied with 

the historical development of inflation in an economy. Inflation risk 

for investors may exist under high and unstable inflation if competi

tive investment tools other than common stocks are available and in

dependent of inflation risk. 3 Coincidentally in Japan, as high and 

unstable rates of inflation developed, government policy resulted in 

the use of deficit financing for the first time. This led to the 

development of a bond market. Under these circumstances, the in-

vestor's required rate of return used in stock valuation decision now 

may contain an additional premium for inflation uncertainties. 

In the latter part of the study, the wealth-size effect 

induced through the inflation process is analyzed on the basis of 

human-economic behaviors in both the monetary and real sectors. 

Following the theoretical development of Fama (1982), the money demand 

theory coupled with the simplest version of quantity theory of money 

provides the explanation for the negative theoretical relation between 

current inflation and anticipated real activity. This development is 

a drastically different view than the Fisher hypothesis which predicts 

a neutral relation between inflation and real returns. In the real 

sector, positive relations between stock performances and real sector 

3. Inflation risk differentiated between common stock and 
bonds excludes a purchasing power loss common for the both. 



variables might be consistent with the theory of modern finance. 

With empirical support, the two sectoral behaviors are sufficient 

5 

enough to link the negative relation between inflation and anticipated 

real activity to the negative relation between inflation and stock 

returns. 

Lacking the Western standard of management decision makings 

especially, for capital investments in Japan, it is interesting to ob

serve which real sector variable(s) is a determinant of both inflation 

and stock performances. Since inflation is not directly traced in 

stock performances, the common determinantCs) is a key to explaining 

the negative empirical relations between inflation and real stock 

returns. In the case of the United States, the real sector variables 

are systematically correlated. But, it is possible that the consis-

tency among the real sector performances is not obtained in Japan. 

Though capital investment has led the unanimous objective of economic 

growth in Japan, the nature of the managerial decision making process 

and certain institutional constraints may mask any systematic re

lation to other real sector performance variables. 4 If this hypo

thetical condition is true, inflation is quite differently channelled 

into common stock performances in Japan. 

Since inflation is not an independent of other macroeconomic 

variables and policy disturbances, its effect on the prospects of a 

4. Annual tax reduction, tax credits, and a low interest 
rate policy have stimulated growth corporate by investment. This 
major implication is explained in the later. 
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firm or the economy as a whole largely is conditional. Thus, 

time-series consistency of the proposed empirical tests may not be 

necessarily fully expected. Even if significant relations are ob

tained for the long-run, they may be inconsistent with short-run 

relations which depend on the special economic phase of inflation and 

real sector activity. It is also true that such short-run inconsis

tency may cause the long-run relations to deviate from their underlying 

values. 

The test results from this study are, however. useful for 

examining the general implication of monetary sector phenomenon on real 

sector variables. Moreover. they may help investors review their past 

investment performances in relation to inflation with clear'er causation. 

1.2 Statement of Problem 

The problem of interest is to apply the theories of finance 

and macroeconomics to the empirical study of inflation and common 

stock returns in the framework of Japanese economy. In an effort to 

develop the model. major questions of relevance are: 

1. What are the major sources of corporate wealth transfers for 

a given level of inflation in Japan? 

2. What is the net effect of the above wealth transfers on 

stock returns? 

3. Is an inflation risk premium impounded in stock returns 

during high and unstable inflation? 
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4. What is the theoretical implication of the obtained 

statistical relationship between (expected) inflation and 

(expected) real stock returns? Are the expected real returns 

constant over time? 

5. What are the major determinants of stock returns? 

6. How is inflation related to the major determinants of stock 

returns? 

7. What are the precise relations among the variables which 

determine stock returns, and which channelize inflation tu 

stock returns? 

The initial research addresses question 2 with implications 

for question 1. The model developed for answering question 2 is 

intended to be unique in its dealing with the macro-effect rather than 

cross-sectional differentials. 

Question 3 derives from the traditionalist's viewpoint of 

historical PIE ratio in the stock market. In addition, the new 

development of bond markets coincides with a starting of high and 

volatile inflation in Japan. Thus, an inflation risk premium is an 

interesting subject for the research. The test for this question can 

be performed in the same context as question 2. 

Question 4 does not derive independently but depends on the 

model for question 2 and its empirical results. This is so because 

the model is based on the Fisher hypothesis (which is accepted or 

denied in answering question 2). If question 4 is answered, its 



economic implication provides a basis for the application of the 

economic theories of interest rates/investment to empirical cases. 

Questions from 5 through 7 are the steps necessary for the 

Fama-version proxy effect hypothesis and for the wealth-size effect 

8 

as it is called in this study. Since stock returns and inflation act 

indirectly in the stock valuation process, some C~mmon basis is re

quired to relate these two. Questions 5 and 6 are designed to search 

for such a basis by approaching the issue from both forces. Finally, 

question 7 is intended to provide a clearer explanation of the relation 

between inflation and stock returns focusing on the causality among 

the relevant intermediate variables. 

There are basically the two models involved in the empirical 

tests. The first model covers questions from 1 through 4 and is based 

on micro-cash flow analyses. By decomposing the interest rate (return) 

structure into component elements, the effect of inflation on each 

element is hypothesized. In the second model, the macroeconomic rela

tionship among inflation, stock returns, and the intermediate variables 

in the real sector is hypothesized. Inflation is assumed to be endog

enous in this model. The exogeneuity of inflation in the first model 

is treated as a second-round effect of endogenous inflation in the 

second model. The entire model is shown graphically in Figure 1. 

As Figure 1 shows, both the wealth transfer and risk premium 

effects in Model 1 are caused by exogenous inflation. For a more 

immediate effect through wealth transfers, inflation is treated as an 
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Figure 1. Model for Relations between Inflation and Stock Returns 
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exogenous variable. On the other hand, inflation is endogenously 

determined in the macro-model, i.e., Model 2. Unless the net wealth 

transfer is zero, inflation affects anticipated real sector activity, 

which, in turn, operates on inflation again as a feedback mechanism. 

Thus, both inflation and real activity are neither purely exogenous 

nor endogenous. However~ the major streams of inflation effects are 

exogenous in Modell and endogenous in Model 2. The more detailed 

arguments of this concern are presented in later chapters. 

Based on the above model description, the following specific 

hypotheses are tested: 

1. The Fisher effect is distorted through the wealth transfer 

effect (Wealth-Transfer Hypothesis). 

2. The Fisher effect is distorted through the inflation risk 

awareness of stock investors (Inflation Risk Premium Hypoth

esis). 

3. The Fisher effect is distorted through the wealth-size effect 

(Proxy Effect Hypothesis). 

4. The expected real rates of return for common stocks are not 

constant over time (Nonconstancy of Expected Real Return). 

The first three hypotheses are ultimately reduced to the last 

hypothesis of nonconstant expected real returns. If at least one 

hypothesis out of the first three is accepted, then real returns 

potentially can vary with inflation. Unless inflation in statistical 

terms is not constant in time-series, then real returns are not 
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constant but variable. If one or' more out of the first thi'ee 

hypotheses are accepted, then the statistical test whether inflation 

is stationary or not is required for investigating the last hypothesis. 

Finally, the importance of this research is due to at least 

the following three reasons: 

1. This study presents a comprehensive basis for understanding 

both micro- and macro-influences of inflation on stock returns. 

2. The study enables an international comparison in the subject 

matter. 

3. The study partially addresses the major economic issue of 

constant expected returns on investment so far as common 

stock returns are concerned. 

Normally reason 3 is very important in the United States 

bEcause it directly and indirectly affects the efficiency of capital 

formation and allocation that is so important to economic growth and 

productivity gains. Though this reason was not as important in the 

past in Japan as in the United States, it has assumed an increasingly 

important position in pursuing the efficiency of investment. Japanese 

capitalism is now at a stage of maturity at which the efficient allo

cation of resources is key to continued economic growth. Thus, the 

inflation effect on expected real returns has significant meaning in 

relation to investment and production activity. 



1.3 Previous Studies: Inflation 
Effects on Financial Assets 

Fisher (1930) and Williams (1938) reached their main 
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conclusion called the classical neutrality theory. based on the classi

cal model of investment in which real returns depend on a two-factor 

production function and factor proportions. Since the production 

function and factor proportions are, by classical assumptions, in

var'j ant to pri ce changes, the real rates of return are unchanged by 

inflation. Even in the neoclassical theory of investment (see, for 

example, Jorgensen (1967)), the equilibrium cost of capital is free 

of inflation effects because the nominal returns from capital, called 

the value of marginal product of capital, are homogenous of degree 

one in prices. 

The Fisher's neutrality hypothesis was criticized by Keynes 

(1936) by saying that interest rates or returns on financial invest-

ments are equated to those on real investment. Since the marginal 

efficiency of capital is decreased with the quantity of investment, 

or capital stock, the interest rates are forced to move down with an 

increase of capital. The Keynesian theory itself, however, retains 

the concept of an equilibrium interest rate unchanged by unanticipated 

once-for-all changes in the quantity of money. Later, both Mundell 

(1963) and Tobin (1965) relied on portfolio reformation to explain 

the changes in real rates of interest under inflation. Empirical 

supports have not necessarily been obtained for the Mundell-Tobin 

model which predicts gains in early stages of an inflational phase. 
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The wealth-size effect, which is directly related to earning prospects 

of production units, is negatively correlated to current inflation in 

the United States as Fama (1982) introduced. Since stock returns are 

positively related to changes in earning prospects, Fama (1981) and 

Fama and Gibbons (1982) advocated the proxy effect hypothesis in which 

inflation is related indirectly, as the proxy for earning prospects or 

real activity, to stock returns with negative causality. 

Being different from the Mundell-Tobin model, Fama's theoretical de

velopment is empirically acceptable in the context of the modern theory 

of finance at least in the United States. 

Until the Fama-Gibbons studies, researchers in the field have 

long investigated the relationship between exogenous inflation and 

returns on financial assets. There have been many statistical tests 

of the Fisher hypothesis for given (exogenous) inflation. Lintner 

(1973), Jaffe and Mandelker (1976), Bodie (1976), Nelson (1976a), 

Brenner (1976), and Fama and Schwert (1977), found that--contrary to 

the Fisher Hypothesis--the rate of return on common stocks is negative

ly related to both expected and unexpected inflation. In these stud

ies, however, the real meaning of the negative relationship between 

expected inflation and real returns is not presented logically. 

Though Nelson (1976b) considered the second-round effect of inflation 

on future earnings through a capital budgeting process, the model only 

partially covers the entire effect of inflation in the system. 
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Different test results have been obtained for bond studies. 

Fama (1975) empirically confirmed the Fisher hypothesis to hold for 

one-month treasury bill data. Cargill (1976) and Brenner (1976) also 

confirmed for relatively short-maturity bills that the Fisher hypoth

esis largely holds. However, more recent studies, including Hess and 

Bicksler (1975), Fama (1976), Nelson and Schwert (1977), and Garbade 

and Wachtel (1978), document statistically reliable variations in 

expected real returns. The original conclusion, the acceptance of the 

joint hypothesis that the ex ante real rate is constant and expecta

tions are rational, i.e., market efficiency, by Fama is contradictory 

to the economic theory of interest rates. The determination of equi

librium bond prices depends on stock prices which are subject to macro

economic variables such as real activity. As Fama himself confirms 

later, the major hypothesis of the contant ex ante real rate is unani

mously rejected today. 

In the initial literature of inflation and rates of return, 

the analysis of wealth transfers was central. Kessel (1956) presented 

his original-version of the debtor-creditor hypothesis and the wage

lag hypothesis. The test for the former hypothesis was generally 

successful in confirming the existance of wealth transfers in the pre

dicted direction. The result is consistent with the findings about 

unanticipated inflatfon which causes wealth to transfer between 

debtors and creditors. As an indirect examination in the lending 

sector of bonds, Fisher (1930) found that interest rate changes tend 



to lag behind price changes. Yohe and Karnosky (1969) and Gibson 

(1970, 1972) obtained the similar empirical results to the Fisher's 

except for drastically decreased lags. Since inflation is not cor

rectly anticipated, such wealth transfer occurs during the periods 

of inflation or deflation. 
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The best known test of the Kessel version debtor-creditor 

hypothesis was done three years later by Alchian and Kessel (1959) in 

which they studied the net monetary position of business firms and 

the relative performances of debtor versus creditors. Though the test 

results are not completely significant, the study generally presents a 

strong support of the debtor-creditor hypothesis. Bach and Ando 

(1957), however, obtained rather confusing results in which creditors 

outperformed debtors during two out of the three inflation periods 

examined. Their results are interesting because they performed the 

identical test for the similar time periods. Later studies, including 

Broussalian (1961), Bach and Stephenson (1974), and Brandford (1974) 

for the United States, and De Allesi (1963, 1964) for the United 

Kbgdom, concluded that the debtor-creditor effect of inflation on 

stock returns is either small enough to ignore or inconsistent. 

The wage-lag hypothesis contends that in periods of inflation, 

output prices increase in line with the general price levels, but 

wage rate tends to be slow to adjust due to long-term wage contracts, 

lack of foresight by workers or unions, and weak bargaining power. 

Fisher (1963), Hamilton (1942), Lerner (1953), Kessel and Alchian 

(1960), Bhatia (1962), Cargill (1969), and others have tested 
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the hypothesis. While the earlier studies found some support 

for the wage-lag hypothesis, the recent studies which applied more 

sophisticated techniques were not able to support it. Kessel and 

Alchian argued that the cross-company performances based on wage-to

equity ratio have a methodological deficiency in testing the essence 

of wage-lags. They concluded that "a rereading of evidence suggests 

that the wage-lag hypothesis ought to be regarded as essentially un

tested." On the other hand, Cargill studied wage and price time-series 

to obtain a relevant base for testing the hypothesis for the United 

States and the United Kingdom. For the United States, since no lead 

or lag appeared in the long-run, the test results through stock markets 

should not be consistent in supporting the hypothesis. But, for the 

United Kingdom, the hypothesis should hold because of a consistent 

wage-lag over time. 

The original inventory hypothesis states that business firms 

will gain during inflation because they carry inventories. Kessel 

(1956) referred to the phantom nature of added reporting profits from 

original cost accounting. Rather than benefiting stockholders, how

ever, these increased taxable earnings cause wealth to transfer from 

a corporate owner's position to the government as presented by Sunder 

(1973). 

Depreciation of fixed assets is an important source of funds 

for business firms. The wealth transfer between businesses and the 

government occurs during inflation through historical cost deprecia

tion accounting. This type of wealth transfers was theoretically 
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developed by Nichols (1968), Motley (1969), and Feldstein (1980). 

As mentioned earlier, Nelson's (1976b) argument starts from this tem

porary effect of inflation and is extended to investment and antici

pated real activity as a second-round effect. Brandford (1971) tested 

the interrelation between this depreciation wealth transfers and the 

debtor-creditor hypothesis by hypothesizing that these two hypotheses 

are essentially the same. He found that both the hypotheses cannot 

be merged into the single concept. 

Hong (1977) conducted a comprehensive empirical study for the 

wealth transfer effect in a cross-section, multi-variable framework. 

The independent variables consist of systematic risk and wealth 

transfer variables to investigate their joint effects on stock returns. 

By controlling for the influence of the systematic risk, i.e., Beta, 

and the net debtor position variables, the omitted variable problem, 

typical in the net debtor hypothesis tests by Alchian and Kessel 

(1959), De Alessi (1963), and Bach and Stephenson (1974), was largely 

eliminated. Hong's testing results were fairly consistent with the 

predictions of the individual wealth transfer hypotheses. However, 

the Hong test does not answer how inflation affects market performances 

as a whole, but only answers how inflation affects relative perfor

mances of individual stocks to the market. 

Another type of inflation-caused wealth transfers includes 

transfers between domestic businesses and the foreign sectors. Such 

an effect in an open economy is relatively new in the literature. 

Nevertheless, Stroeman (1978) observed that these transfers assume 



some important aspects of international financing for small 

countries. Long-term debt capital through internationa1 markets is 

subject to foreign exchange rate risk which may mediate the wealth 

transfer. 
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Lintner (1975) uniquely advocated the unf,~vorable effect of 

inflation on common stock returns due to a forced increase in the need 

for external financing which is not related to any specific invest

ment promising an addition to earnings. This may be a special type of 

wealth transfers where no party gains. Despite its soundness in 

theoretical appeal, the parameters necessary for testing this propo

sition are hardly obtainable. 

The puzzling decline in real stock prices in the United 

States since the middle of the 1960s is not fully explained by a 

single theory or its application. Summers (1981) claimed that infla

tion has dual effects; the effect on current and future after-tax 

earnings as Nelson (1976b) postulates, and the effect on the inves

tor's discount rate for common stocks. The latter is the concept of 

an inflation risk premium which requires mqre real returns and 

depresses stock prices. However, Brainard, Shoven, and Weiss (1980) 

were not able to find evidence of an increase in risk premia in a 

cross-section analysis while Malkiel (1977) found such an increase. 

In an alternative explanation to the inflation risk premium 

hypothesis, Modigliani and Cohn (1979) argued that common stock 

investors are mistakenly overdiscounting prospective corporate 
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earnings in their imaginary valuation formuli. They use high nominal 

rates of interest rather than much lower real rates of interest. The 

high nominal rates owing to inflation are appropriate for fixed

coupon assets but not for common stocks which are subject to the un

certainties of inflation. Generally, expected earnings do not in

crease as expected by the investors in relation to associated risk 

increase under inflation. "Inflation illusion" in their terms is 

generally evident from the seemingly favorable wealth transfer hypoth

eses for the investors during inflation. For example, the debtor

creditor hypothesis and the wage-lag hypotheses are empirically 

less significant. Moreover, these favorable wealth transfers are 

offset by unfavorable wealth transfers. 

Cagan (1982) provides a basis to reject the belief held by 

public that a decline in stock prices is related to the incomplete 

adjustment of earnings for inflation. The various inflation adjust

ments examined in his study include those from the overstatement of 

retained earnings due to historical cost accounting and the under

statement or failure of increases in the market value of existing 

capital. The net adjustment made has been slightly negative on 

average, implying that the decline in stock prices is not explained 

by the common stock's incomplete adjustments for the above sources. 

Lastly, the empirical tests performed on foreign stock 

markets seem to be interesting because of the nature of the study 

presented here. Brenner and Galai (1978} performed empirical tests 

for individual stocks and industry portfolios registered on the Tel 
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Aviv Stock Exchanges. They claimed a very weak (partial hedge) 

relat"ionship between inflation and the proxy for real stock returns. 

The study also introduced the concept of an inflation risk premium 

and foreign exchange risk. For Japanese markets, Maru (1977) and 

Kubota and Saito (1980) provided empirical evidence that stock returns 

are not adequate to hedge against inflation. Based on the Fama

version of interest rate model, Kubota and Saito obtained the same 

results as those who relied on the model in the United States: the 

negative relations between stock returns and both expected and unex

pected inflation. 

Appendix A presents the major studies available on United 

States data for the relationship between rates of return on financial 

assets and rates of inflation. 



CHAPTER 2 

BACKGROUND ON JAPANESE ECONOMY 
.AND FINANCIAL STRUCTURE 

Japan's national income had grown at the annual rates of 9.2% 

for 1953-71 and 5.4% for 1971-80 in real terms. For the same periods, 

U.S. national income had grown at the rates of 3.3% and 3.1% respec

tively. The decrease in the real rate of economic growth in this 

past decade is attributed to a serious structural change that occurred 

in Japan throughout the early 1970s. The change was caused by the 

instability of the international monetary system, the world-wide "oi1 

shock," the related inflationary adjustments and the resulting de-

crease in export potential. In an international comparison, however, 

Japan has still outperformed other industrial countries after the 

oil-shock in terms of economic growth and wholesale price stabi1ity.1 

2.1 Japan's Economic and Financial 
Characteristics 

The postwar course of Japan's economy is generally divided 

into two periods: before and after the structural changes in the 

early 1970s. The fo'rmer period is characterized by exponential 

1. The average annual rates of changes in Wholesale Price 
Index in Japan and the United States for the period of 1974-81 are 
4.7% and 9.0%, respectively. 
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economic growth with tight government controls wrlile the latter is 

characterized by balanced economic growth for internal efficiency. 
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The exponential growth in Japan was led by private investment 

and exports which had been the major subjects of governmental policy 

and controls. To achieve the growth objective, a number of innova

tions were imposed on the traditional financial system. Four distinc

tive characteristics developed in the Japanese financial structure: 

1) overloans by large commercial banks (called city banks in Japan); 

2) overborrowing by corporations, i.e., a high debt ratio; 3) an 

imbalance of liquidity positions between city and local banks, i.e., 

the existence of inter-bank loans from local banks to city banks; 

4) indirect financing through bank credit, i.e., no corporate bond 

markets. The national objective of investment-led or export-oriented 

rapid economic growth through the 1960's and early 1970's was imple

mented through artificially low fixed interest rates and non

internationalization of funds flow. 

Any disequilibrium in the goods market accompanied by 

disequilibrium in the current account of the balance of payments was 

quickly restored through monetary policy in the form of credit 

rationing. Due to the four financial characteristics mentioned above, 

monetary policy was very effective. On the other hand, the natural 

cyclical fluctuations of the economy were increased by a structural 

fault related to these four characteristics. 

Before the fall of 1972 when severe inflation started, 

inflation itself was not regarded as a significant economic hazard 
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because of relatively large gains in real income and productivity. 

In a cyclical context, however', increased inflation has been subject 

to the restrictive monetary policy to restore the disequilibrium in 

the goods markets, especially, in the current account of the balance 

of payments. Thus, inflation was thought of as being one aspect of 

the cyclical movement of the economy. While a historical turning 

point in the postwar Japanese economy is generally identified with 

the oil-shock in the fall of 1973, it should be noted that since about 

1970, the effect of an increasingly unstable international monetary 

environment had already begun to be observed. The focus of the finan

cial structure was forced to shift to match the change from a rapid 

growth to balanced growth environment. As a result, the influence of 

four financial characteristics emphasized throughout the rapid growth 

era declined. The·differential between savings and investment demand 

has become the structural problem of excess savings, The government 

has begun to absorb much of these excess savings in financing new 

deficit spending with bonds as the rate of growth in tax-revenues has 

decreased. As a result, a sizable bond market has developed. The 

emergence of this market implies that a new mechanism for determining 

market equilibrium interest rates has been established in Japan. 

Though indirect financing is still common in Japan, a framework for 

direct financing is now in place, too. The financial system as a 

whole has become similar to that found in the United States. 



2.1.1 Monetary Policy: Background 

Throughout the postwar economic cycles in Japan, monetary 

policy has played a central role. In retrospect, monetary policy was 

remarkably successful in restoring equilibrium in the international 

balance of payments (notably the current account balance), stabilizing 

domestic prices (primarily wholesale prices), and keeping effective 

demands (mainly business investment) at non-inflationary levels. 

Revaluation of the yen, following a gradual shift to felxible or 

floating foreign exchanges, and inflation introduced by increases in 
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the price of imported raw materials have caused the emphasis of monetary 

policy to shift from short-run demand management through discount and 

credit rationings to a specific monetary growth target method by 1974. 

It should be noted that throughout the rapid growth of the 

postwar era favorable factors existed to create a successful monetary 

policy. These factors are as follows: 

1. Because of underdevelopment in the bond, equity, and money 

markets which resulted in heavy dependence on borrowing 

through banks, business investment was very sensitive to 

changes in the availability of bank funds from the Bank of 

Japan (the central bank in Japan}. 

2. An abundance of investment opportunities (due partially to 

the lower after-tax required rates of return on investment) 

encouraged disequilib~'ium between the demand for and availa

uility of funds in an atmosphere of artificially low interest 



25 

rates. The result was a condition of overloan from the 

Bank of Japan to the commercial (city) banks and over

borrowing by firms from the commercial banks. This led to a 

very predictable result: the liquidity position among the 

banks was extremely low in expansion phases of the economy. 

3. Though gradually removed, foreign exchange controls were in 

practice to protect against large international flows of 

funds. For example, Euro-dollars, a significant source of 

short-term funds, could have endangered the effectiveness of 

a restrictive monetary policy. 

4. The average propensity to invest through personal, business 

and government savings was so high--the share of fixed 

investment in GNP never fell below 30% in the 1960's and 

1970's--that restrictive monetary policy did not create any 

trade-off between short-run stability and long-run growth 

in Japan. 

5. Although fiscal dependency, primarily bond financing, 

increased in the late 1970's, the role of the government was 

traditionally limited and kept as small as possible by a 

lower tax burden and a balanced budget. This kept the 

bond market relatively small and the authorities could pur

sue more rigorous monetary policies. 
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As the economy entered the lowen, balanced growth years, these 

five factors have become less relevant. An excess of savings 

over investment demands has sometimes appeared. This is one conse-

quence of monetary policy to keep ~Ioth stable prices and interest 

rates rather than to accommodate short-~un adjustments in aggregate 

demand. 

2.1.2 Fiscal Policy: Background 

Throughout the era of rapiq economic growth, Japan's policy 

makers tried to control the relative rate of growth in government 

expenditures to augment national s~ving~ and to provide reductions 

in tax. Thus, the focus of fiscal policy was on tax reductions. 

The annual corporate tax changes are shqwn in Table 1. Corporate 

income tax rates were reduced six t.i mes and increased twi ce whil e 

the special tax measures2 applied to co~porations were modified 

practically every year in favor of corporations. Behind these 

frequent tax changes to both corpora ti onls and i ndi vi dua 1 s there was 

an implicit policy agreement that t.he talx system should be used 

actively to promote economic growth rat~er than the social welfare. 

A comparison of nominal tax ratels (including local taxes) 

and effective tax rates on gross profits: of all corporations between 

2. Most of the tax incentives under the Japanese income 
taxes are enumerated in the Special Tax ~aws enacted in 1938. The 
devices to promote business savings and ~nvestment include acceler
ated depreciation, increased initial depreciation, tax-free reserves, 
and various investment tax credits. I 
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Table 1. Estimated Annual Tax Changes in Japan, by Type of Change, 
Fiscal Years 1950-l974a 

Billions of zen 

National taxes 

Individual income Corporate income 

Special Special Other In-
Fiscal Exemp- tax " tax direct direct Loca1 b lear Total tions Rates measures Total Rates measures taxes taxes taxes Total 

1950-53 -386 -272 -86 -28 -25 31 -56 16 -138 -46 -580 
1954 -31 -29 0 -2 -3 0 -3 -3 20 -26 -43 
1955 -53 -23 -13 -18 -12 -14 2 0 -1 -7 -73 
1956 -23 -23 0 0 14 0 14 0 7 12 11 
1957 -110 -40 -85 15 22 -.2 24 0 20 -12 -81 
1958 -6 0 0 -6 -22 -20 -2 -3 -6 -20 -57 

1959 -23 -28 -12 17 - -4 0 -4 0 20 -8 -16 
1960 0 0 0 a a a a 0 7 -12 -5 
1961 -56 -38 -23 5 -40 0 -40 0 19 -13 -90 
1962 -50 -25 -23 -2 -1 0 -1 -2 -62 -40 -156 
1963 -67 -32 a -35 13 a 13 0 4 -18 -68 

1964 -75 -66 0 -8 -59 -5 -54 -5 19 -56 -174 
1965 -65 -92 0 26 -57 -28 -28 -1 7 -9 -124 
1966 -158 -101 -53 -4 -99 -50 -49 -15 -39 -53 -364 
1967 -93 -142 11 38 -30 0 -30 -3 32 -19 -113 
1968 -125 -135 -11 * 0 0 57 -21 -89 

1969 -183 -142 -41 2 0 2 0 * -95 -276 
1970 -289 -173 -131 15 75 97 -22 0 8 -97 -302 
1971 -415 -286 -107 -22 12 a 12 -7 93 -87 -403 
1972 -32 0 a -32 31 0 31 -12 9 -98 -103 
1973 -375 -355 0 -40 27 0 27 -40 10 -146 -524 

1974 -1,783 -1,467 -260 -56 352 424 -72 0 316 -113 -1,228 

Source: Pechman and Kaizuka (1976) 

Rese"arch and Planning Division, Minister's Secretariat, Ministry of Finance, Quarterly Bulletin of Financial 
Statistics, 1st and 2nd Quarters, 1973 and 1974 Fiscal Years, (Tokyo, September 1973 and 1974), pp. 68-69. 
Figures may not add to totals because of rounding. 

*Reduction of ¥500 million or less. 

a. These estimates of the effect of the tax actions are based on the official economic projections included in 
the annual national budget. This effect is estimated on the assumptions that the tax revision had been 
enacted at the beginning of the year. The 1971 figures include the effect of tax changes in the budQet at 
the beginning of the fiscal year and of a supplementary tax cut enacted in October 1971. " 

b. Includes prefectural and nunicipa1 governments. 
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Japan and the United States is shown in Table 2 for the period 

1965-1972. The difference between the nominal rates and the effective 

rates in Japan is greater than in the United States, implying that 

Japan may have gone further in accelerated depreciation tax deduc-

tions, investment tax credits or allowances, tax-free reserves, and 

other devices to encourage private investment during the period. 

While the effective tax rates in Japan were generally stable, the 

nominal corporate tax rates were for the first time increased drasti-

cally in 1974 by an average of more than 4 percent. 

2.2 Performances of Japanese 
Capital Markets 

The structure of the capital markets in Japan is related to 

the postwar course of economic development, government policy and 

controls, and the f1ow-of-funds structure. Though they have not been 

stable over time, the capital market generally has been under

developed. The market performance data available for academic 

research are essentially for a relatively limited number of common 

stocks which have active secondary markets. 

2.2.1 Japanese Capital Market 
Structure 

Reflecting the atmosphere of investment-led economic growth, 

there was no deficit in the public sector. As a consequence, no 

markets for government bonds developed. Without any need for cor

porate bonds, there was little development of an open, competitive 
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Table 2. Effective and Nominal Rates of Corporate Income Taxes 
on Gross Profits, Japan and the United States, 1965-1972a 

Percent 

Japanb United States 

Top Top 
nominal Effective nominal Effective 

Year rateC rate rate rate 

1965 48 22.4 50 28.2 
1966 47 19.6 50 28.5 
i967 47 20.7 50 27.9 
1968 47 20.1 55 30.6 
1969 47 20.2 55 30.3 
1970 48 22.5 52 27.8 
1971 48 21.7 51 26.8 
1972 48 20.1 51 27.1 

Source: Pechman and Kaizuka (1976) 

For Japan, Economic Planning Agency, Annual Report on National Income 
Statistics, 1974, pp. 4-5, 144-45, 156-57. For the United States, 
U.S. Department of Commerce, Survey of Current Business (July 1973), 
table 1.14, p. 23, and prior annual July issues. 

a. Based on data in the official national income accounts. Gross 
profits are net profits before tax plus capital consumption 
allowances. Taxes include central and local government taxes. 

b. Data are for fiscal years ending on March 31 of year indicated 
in first column. 

c. Rates apply to undistributed profits only and include local 
enterprise and inhabitants taxes. 

d. Assumes state taxes add 2 percentage points to effective rates 
from 1959 to 1969 and 3 percentage points thereafter. 
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market. Since the government restricted corporate bond issues by 

fixing rates on new issues at levels below those prevailing in the 

secondary market, only certain financial institutions, mainly banks 

which were related to issuing corporations by capital participation) 

bought them; usually in a tradeoff involving compensatory deposits. 

Thus, there was little advantage in direct financing over bank loans. 

Normally bank loans have the merit of being negotiable with regard 

to interest payments and renewals. 

On the equities market, the raising of new capital does not 

seem to be the principal reason for most of the shares issued in 

this period. Assuming the existence of optimal capital structure 

determined by the nature of the individual firm's business, equity 

shares are issued as a balancing factor to maintain that optimal 

capital structure as new capital investment is undertaken. When the 

firm's capital investment is financed, a main source of funds is al

most always borrowing from banks. 

The following argument is only feasible for Japanese 

financial environments: the optimal capital structure is not nec

essarily the structure which maximizes a firm's value as priced in 

the equity market. The value-maximization goal as a mangerial 

objective does not make much sense when equity issues are not for 

raising funds, and when corporate ownership is separated from 

management to such an extent that management can have their own 

(independent) objectives. Management decisions, including those of 

financing, can reflect manager's own business confidence and risk 
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preference rather than stockholders'. As a result, by Western 

standards excessively high leverage has been taken into the Japanese 

corporate financial structure. (An average firm in Japan is said to 

have a debt-total capitalization ratio three times as high as that 

in the United States in the early 1970's). During the investment-led 

rapid growth period, retained earnings were inadequate to meet the 

demands for expansion. In large part external financing depended on 

borrowing from banks. Even when equities were issued, the manage

ment of firms tended to adopt the traditional method offering securi

ties at par-value to existing stockholders to avoid diluting the 

interests of current owners. 

Because of declining economic growth in the 1970's, the 

structure of the capital markets for both corporate bonds and equities 

have changed in Japan. Reflecting increased interest for less ex

pensive capital sources and greater risk awareness, the issuance of 

bonds and equities has gradually increased during the period. With 

increased government debts creating a sizable government bond market, 

increased international capital flows (notably inflows), and inno

vations such as convertion options, the reliance of firms on bonds 

has increased. Even so, Japanese firms have not yet achieved the 

depth and breadth of markets available to those in the United States. 

With a shift in management philosophy public offerings at near 

existing secondary market prices has become more popular. This 

change in philosophy comes from the greater emphasis on the concept 

of value-maximization for existing stockholders by reducing the cost 



of capital. Larger amounts of capital investment have been made 

for replacement and cost reduction purposes rather than simple 

capacity expansion as the economy has matured. Trends in financial 

markets have reflected these basic changes in the national economy. 

Table 3 shows the ten-year development of financial markets 

in terms of total balances at issuing prices. Though the growth of 

private securities issues seems small in comparison to the much 
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greater growth in public financing securities, the direct financing 

by corporate bonds and stocks has increased by approximately two 

hundred percent and one hundred percent, respectively, for the decade 

ending in 1980. (Corporate convertible issues have increased by 

about eight hundred percent in this period). 

2.2.2 Japanese Literature on 
Equity Market and Returns 

Japanese stock markets have not played a central role in the 

dynamic process of efficiently absorbing and allocating capital funds. 

For this reason it is natural that the fundamental issues of market 

efficiency and equity valuation or pricing which have been studied 

repeatedly in the United States have been neglected until recently 

in Japan. However, the importance of linkage between stock prices 

or returns and various causes occurring in firm's cash flows and 

information processes in the markets has come to be recognized. 

Konya (1974) presented a market performance study for the 

stocks listed on the Tokyo Stock Exchanges. In the period from 

1952 to 1972, a compound annual return of 18.1 percent for the Tokyo 



Table 3. Balance of Total Issues of Financial Assets in Japan, 
1970 and 1980. 
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The end of The end of (B)/ 
1970 1980 (A) 

Mill ion (%) Million (%) (%) 
yen yen 

Total financial assets 342.170 100.0 1.924.822 100.0 562.3 

Public sector issues 135.560 39.6 1.289.922 67.0 951.6 

government bonds 
(short-tenn) 19.414 5.7 130.794 6.8 673.7 

gorrrnment b~nds ong-tenn 35.975 10.5 719,058 37.4 1,998.8 

mun i ci pa 1 bonds 17,478 5.1 174,225 9.0 996.8 

public corporation bonds 62,693 18.3 265,845 13.8 424.0 

Private sector issues 206,550 60.4 616.330 9.2 298.1 

bank debentures 63,377 18.5 261,572 13.6 412.7 

interest-bearing 
debentures 44,560 13.0 176,714 9.2 396.6 

discount bank 
debentures 18,187 5.5 84,858 4.4 451.0 

corpora te bonds . 29,748 8.7 90,085 4.7 302.8 

convertible bonds 1,285 .4 11 ,SOD .6 894.9 

stocks 98,561 28.8 195,337 10.1 196.9 

securities investment 
trust 13,579 4.0 57,836 3.0 430.3 

bonds in foreign 
currency 60 18,571 1.0 30,950.0 

Source: Se; (l982), p. 33. 
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Stock Exchanges outperformed common stock returns in any other 

industrial country. Cagan reported the same result in 1974. Konya 

concluded that general risk in Japanese stocks had been low for long

run investors in spite of apparently higher fluctuations in short-run 

prices. 

The empirical studies of security pricing in terms of risk 

in general equilibrium models can be found in the Japanese literature, 

too. Despite the empirical problems of the original Sharpe-Lintner 

type of capital asset pricing model (CAPM), it has argued extensively 

in the U.S. financial literature that there exists a significant 

linear relationship between the systematic risk parameter, i.e, beta, 

of securities and their average returns over any given holding period. 

Empirical findings generally have not found the CAPM predictions 

valid for Japanese markets. Maru and Royama (1974), covering the 

period 1952-70, found that pricing on the Tokyo Stock Exchanges re

jected the Sharpe-Lintner type CAPM both for the entire period and 

subperiods. Okada (1974), using data for 1961-73, also obtained like 

results. Shibakawa (1978) performed the Black, Jensen, and Scholes 

(1972) type time-series regression for the period 1954-74. His 

test results did not support what predictions of the model. Further, 

Konya (1978), Sato (1980), and Sakakibars (1981) largely rejected the 

CAPM to explain a risk-return relationship in the Japanese stock 

markets. A U.S. study by Lau, Quary, and Ramsey (1974), however, 

concluded that the investors in the Tokyo Stock Exchanges were 



compensated for bearing systematic risk based on the data for the 

five year period from Oct. 1964 to Sept. 1969. 
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An important function of the stock market is to give all 

participants a fair chance. Such markets can be said to be efficient. 

Two problems have existed in the Japanese stock markets: 1) un

equally distributed ownership, and 2) low investment quality over 

short horizons. (Certainly 2 may have been a natural consequence 

of 1). Price manipulations by security companies have not been as 

rare in Japan as they should be. Thus, the market has been viewed 

as a place for short-term speculation. Although empirical studies 

on market efficiency have been lacking in the literature, the market 

hardly could be viewed as efficient from the viewpoint of ownership 

structure and the lack of sophistication in individual stockholders. 

2.2.3 Equity Market Performances 
and Inflation in Japan 

The postwar performance of Japanese stock markets has been 

distinctive. Cagan (1974) provides the total change in inflation

deflated stock values for many countries during the 1950 (or 1948-

1969 period). The Japanese market realized a performance of 535 

percent real increase. This is comparable only with the 718 percent 

experienced in West Germany and 334 percent reported for the United 

States. 



Table 4 covers annual market rates of return for the period 

1951-1981, based on JSRI Stock Market Index. 3 These rates are ad-
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justed to the rates of inflation measured by the Consumer Price Index 

(CPI). Table 5 presents the annual compounded rates of inflation used 

for adjustments. Both Tables 4 and 5 provide the basic information 

for measuring stock performance under inflation. 

First, the 30-year average real return of 11.5 percent per 

year seems to compensate for the risk associated with Japanese in-

dustries. Second, there are two relatively long-lasting declines in 

price in the market; one for the 1961-67 period and the other for 

the 1973-77 (or 80) period. For the former, inflationary pressures 

are apparent in comparison with the lower rates of inflation in 

previous years even though the economy itself is not in a period of 

significant decline as measured by other indicators of economic 

activity. In contrast, however, the latter slump is directly related 

to cost-push inflation and associated economic downturns. Third, 

inflation in other periods does not seem to demonstrate any consis-

tent relation to stock performances. 

As Table 4 shows, common stocks' real performances are 

sensitive on when investors buy and sell. In relation to price 

inflation, a general trend can be ascertained from Table 6. 

3. The market index offered by Japan Securities Research 
Institute (JSRI) is adjusted for dividends and other rights to 
stockholders while it is market-value weighted for all the firms 
listed on the first section of the Tokyo Stock Exchanges. 
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Table 4. Realized Real t,1arket Rates of Return on ColTITIOn Stocks (Yearly): 19!52-1981 

Year Year of Selling 
of 
Pur-
chasing 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969. 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 

1951 113.0 47 .1 26.0 29.6 31.4 22.7 26.3 27.4 28.5 24.4 21.6 18.7 17. 1 17.0 16.2 14.5 15.4 16.5 14.2 15. l 18.3 15.4 13.2 13. l 13.0 11.9 12.3 11.9 11.5 11.5 
1952 . . 1 -4.2 9.4 16.3 9.8 15.8 18.4 20.6 17.1 14.9 12.5 11. 3 11. 7 11.2 9.7 11.0 12.2 10.3 11.4 14.8 12~0 10.0 9.8 10.0 . 9.0 9.5 9.2 8.9 9.0 
1953 . -8.3 14.2 22.0 12.2 19.0 21.6 23.8 19.3 16.6 13.8 12.3 12.8 12. 1 .10.5 11. 7 13. 1 10.8 12.0 15.6 12.6 10.4 10.3 10.4 9.4 9.9 9.5 9.2 9.3 
1954 . 40.0 39.4 19.6 26.5 28.3 29.8 23.7 20.0 16.4 14.6 14.7 14.0 12.0 13.3 14.7 t2~ 1 13.2 17 .o 13.8 11.5 11.3 11.3 10.2 10.7 10.3 9.9 10.0 
1955. 38.9 10.3 22.2 25.4 27.8 21.1 17.3 13.6 12.0 12.5 11. 7 9.8 1-1.4 13.0 !l0.4 11. 7 15.7 12.5 10.0 I 9.9 10.0 9.0 9.5 9.1 8.8 9.0 

1956. . . -13. 1 14.6 21.2 40.3 17.8 14.0 10.4 8.8 9.7 9.2 7.5 9.3 11.2 8.6 10.0 14.3 11.0 8.6 8.5 8.J 7.6 8.2 7.9 1.7 7 .8 
1~57. . . 49.6 42.5 39.3 26.9 20.3 14.9 12.5 13.0 12. 1 9.8 11.6 13.5 10.5 11. 9 16.5 12.7 10.0 9.8 10.0 8.8 9.5 9.0 8.6 8.8 
1958 . 35.6 36.7 19.9 13.7 8.6 7.0 8.3 7.9 5.9 8.2 10.5 7.5 9.3 14.3 .10. 5 7.8 1.8 8.0 6.9 7.6 7.3 7.0 7 .1 
1959. . . . . . 37.9 12.6 7.0 2.5 1.9 4.2 4.3 2.5 5.4 7.7 5. 1 7.3 12.7 8.8 6. l 6.1 6.5 5.4 6.3 6.0 5.7 6.0 
1960 • . . . -8.4 -6.2 -7.4 -5.8 -1.6 -.6 -1.8 1.8 5.3 :z.4 4.8 10.8 6.8 4.1 4.3 4.7 3.6 4.7 4.5 4.2 4.6 

1961 . . -3.8 -6.9 -4.8 . 1 1.1 - .7 3.4 7. 1 3.6 6.3 12.8 8.2 5.1 5.2 5.7 4.5 5.5 5.3 5.0 5.3 
1962 . . . . . -9.9 -5.3 1.4 2.4 0 4.7 8.8 4.5 7.4 14.5 9.4 5.8 5.9 6.3 5.1 6.1 5.7 5.5 5.9 
1963 . . . - .8 7.5 6.6 2.6 7 .8 12. l .·6.7 9.7 17.5 11.4 7.4 7.4 7.7 6.3 7.3 6.8 6.5 6.8 
1964. . . . . . 16.6 10.7 3.8 10.0 14.9 8.0 11.4 20.1 12.9 8.3 8.2 8.5 6.9 7.9 7.4 7.0 7.3 
1965. . . . 5.0 -2.1 7.9 14.6 6.3 10.6 20.6 12.4 7.4 7.2 7 .8 6.4 7.3 6.7 6.4 6.7 

I 
1966. . . . -8.6 9.4 17.9 6.8 11.7 23.4 13.6 7.8 7.6 8.0 6.1 7.4 6.9 6.5 6.9 
1967. : . . . . . . . 31.2 64.3 12.6 17 .5 31.1 17.9 10.4 10.0 10.2 , 7.8 9.1 8.4 7.8 8.1 
1968 . . . . . . . 36.9 4.2 13.2 31.l 15.3 7.2 7.2 7.8 5.4 7 .1 6.4 5.9 6.5 
1969 . . . . . . -21.5 2.8 29.2 10.3 1.8 2.6 3.9 1.8 4.0 3.7 3.4 4.1 
1970. . . . . . . . . . . . . . . . . 33.5 64.3 23.4 8.7 8.4 9.0 5.8 7.8 6.9 6.3 6.8 

1971 101.5 18.5 1.0 2.5 4.4 1.5 4.3 3.9 3.6 4.4 
1972. . . ..:34.0 -32.8 -20.8 -13.1 -12.7 -7.3 -6.1 -5.2 -3.4 
1973. '; . . . . . . . . . . -31.2 -12.7 - 4.7 - 6.4 -1.0 - .6 - .4 1.1 
1974 . . . . . . . . . . . 6.9 9.4 2.0 6.8 5.5 4.8 5.8 
1975. . . . . . . . . . . . . . . . . . . 12.0 - .3 6.9 5.2 4.5 5.6 

1976 • . . . . . . . . . . . . . . . . . . . . . . . -11.3 4.S 3.1 2.7 4.5 
1977 • . . . . . . . . . . . . . . . . . . . . . . . . . 22.0 10.7 7.6 8.6 
1978. . . . . . . . . . . . . . . .5 .9 . 4.4 
1979. . . . . . . . . . . . . . . . . . . . . 1.4 6.5 
1980 . . . . . . . . . . . . . . . . . . . . . . 11.7 

Note: Realized real rates are defined as: {Realized Percent N0111nal Return) - (Rate of 
Chlnges 1n Consumer Pri ce Index) • 
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Table 5. Annual Compounded Rates of Inflation (Percent Rates of Change in Consumer Price Index): 1952-1981 

Year Year of Se i 1 ing 
of 
Pur-
chasing 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 . 

1951 . 2.2 ,,. 4.4 5. 1 3.4 2.7 2.8 2.3 2.2 2.4 2.6 3.0 3.4 3. 4 3.7 3.8 3 . . 8 3.9 3.9 4. 1 4.2 4.2 4.6 5.4 5.6 5.8 5.9 5.8 5.7 5.8 5.8 
1952. . . 6.5 6.5 3.8 2.9 2.9 2.3 2.2 2.4 2.7 3.1 3.5 3.5 3.8 3.9 3.9 4.0 4.0 . 4.2 4.3 4.3 4.7 5.5 5.~ 5.9 6.0 5.9 5.8 5.9 5.9 
1953. . . . 6.5 2.5 1. 7 2. l 1.5 1.5 1.8 2.2 2.7 3.2 .3.3 3.5 3.7 3.7 3.8 3.9 4. 1 4.2 4.2 4.6 5.5 5.7 5.9 6.0 5.9 5.8 5.9 5.9 
1954 • . . .:.1. 3 -.6 .6 • 3 .5 1.0 1.6 2.3 2.8 2.9 3.3 3.4 3.5 3.6 3. 7 4.0 4. 1 4.1 4.5 5.4 5.7 5.9 6.0 5.9 5.8 5.9 5.9 
1955. 0 1. 6 .9 1.0 1. 5 2. 1 2.8 3.4 3. 4- 3.7 3.9 3.9 . 4.0 4. l 4.3 4.4 4.4 4.8 5.8 6. 1 6.2 6.3 6.2 6. 1 6.2 6. 1 

1956. 3.2 1.3 1. 3 1.·9 2.5 3.2 3.8 3.9 4.2 4.3 4.2 4.3 4.4 4.6 4.7 4.7 5. l . 6.1 6.4 6.5 6.6 6.5 6.4 6.4 6.4 
1957 . -.6 .3 3. 1 2.4 3.2 3.9 3.9 4.3 4.4 4.3 4.4 4.5 4.7 4.8 4.8 5.2 6.3 6.6 6.7 6.8 6.6 6.5 6.6 6.5 
1958 • . . .. . l. 3 2.5 3.4 4·.2 4.9- 4.7 5.0 5.0 4.9 4.9 5.0 5.2 5.3 5.2 5.6 6.7 7.0 7. l 7.2 7.0 6.8 6.9 · 6.9 
1959. . . 3.6 4.4 5.2 5.8 5.4 5.6 5.6 5.4 5.4 5.4 5.6 5.6 5.5 6.0 7. l 7.4 7.5 7.5 7.3 7. 1 7.2 7. l 
1960 • . . . 5. l 6:0 6.5 5.9 6.0 5.9 5.6 5.6 5.5 5.7 5.8 5.7 6.1 7.3 7.6 7.7 7.8 7.5 7.3 7.4 7.3 

1961 6.9 7.2 6. l 6.3 6.0 5.7 5.6 5.6 5.8 5.8 5.7 6.2 7.5 7.8 ·1.9 7.9 7.7 7.4 7.5 7.4 
1962. 7.5 5. 7 6. l 5.8 5.4 5.4 5.4 5.7 5·. 1 5.6 6. l 7.6 7.9 8.0 8.0 7.7 7.5 7.5 7.4 
1963 . . 4.0 5.3 5.3 4.9 5.0 5. 1 5.4 5.5 5.4 6.0 7.6 7.9 8.0 8.0 7.7 7.5 7.5 7.4 
1964. . . . . .. . 6.7 5.9 5.2 5.3 5.3 5.7 5.7 5.6 6.2 7.9 8.3 8.4 8.3 8.0 7.7 7.7 7.6 
1965. . . . 5.2 4.5 4.8 4.9 5.4 5.5 5.4 6.2 8. 1 8.6 8.5 8.5 8. l 7.8 7.8 7.7 

1966. . . . . . . . . . 3.8 4.6 4.8 5.5 5.6 5.4 6.3 8.4 8.8 8.9 8.8 8.4 8.0 8.0 7.8 
1967 •. • . . 5.3 5.3 6. l 6. 1 5.8 6.7 9. 1 9.4 9.4 9.3 8.8 8.3 8.3 8. l 
1968 • . . . . 5.3 6.4 6.3 5.9 7.0 9.7 10.0 9.9 9.7 9.1 8.6 8.6 8.3 
1969 • . . . . . . . 7.6 6.8 6.1 7.5 10.6 10.8 10.6 10.3 9.6 8.9 8.9 8.6 
1970. 6.0 5.3 7.4 11.4 11.5 11. 1 10.7 9.8 9. 1 9.0 8.7 

1971 . . . . 4.6 8. 1 13. 3 12.0 12.2 11.5 10.4 9.5 9.3 9.0 
1972 • . . . . . . . 11.8 17.9 15.9 14.2 12.9 11.4 10.2 9.9 9.5 
1973. . . . . . . . 24.3 17.9 15.0 13.2 11.3 9.9 9.7 9.2 
1974. . . . . . . . . ! . . . . . . . 11. 9 10.6 9.7 8.2 7.3 7.4 7.2 
1975. . . . . . . . . . . . . 9.3 8.7 7.0 6.2 6.5 6.4 

1976 • . . . . . . . . . . . . . ... . . 8.1 5.9 5. 1 5.8 5.8 
1977 • . . . . . . . . . . . . . . 3.8 3.7 5. 1 5.3 
1978. . . . . . . . . . . . . . 3.6 5.8 5.8 
1979. . . . . . . . ~ . . . . 8.0 6.9 
1980 • . . . . . . . . . . . . . . . . . . 5.8 

Source: CPI data are frCIII Prime Minister• s Office. 



Table 6. Comparison of Stock Market Performances for Selected Periods 

Rate of Non-inflationary period Inflationary period 
Period Inflation (%) Real Rate of Return (%) Real Rate of Return (%) 

1955 - 1966 1.0 29.8 

1967 - 1969 4.8 17 .9 

1978 - 1979 3.7 10.7 

1953 - 1954 6.5 -4.2 

1961 - 1965 6.0 -1.6 

1970 - 1971 6.8 2.8 

1973 - 1977 12 9 -12.7 

w 
~ 
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Performance during low inflation is better than that experienced 

during periods of high inflation. An only exception is the slightly 

lower-than-average return (10.7%) for the non-inflationary period of 

1978-79. Thus, the simple observation of Table 6 demonstrates a 

negative relation between inflation and real stock returns. 

Table 7 provides a more comprehensive guide for measuring 

stock market performance against inflation. Each year or each holding 

period is defined as either inflationary (I), non-inflationary (NI), 

or cannot-be-defined (-) depending on whether the inflation rate is 

more than, less than, or equal to 5.8 percent; the average annual 

rate of inflation for the period 1952-1981. Alternatively, the 

hedging criterion used in the table is defined such that common stock 

investors are either he9ged H, un hedged UH, or indifferent - if a 

corresponding rate of return is greater than, less than, or equal to 

11.5 percent; the average annual real rate of return for the same 

period. 

Out of 221 possible non-inflationary holding periods, 128 

(57.9%) periods belong to hedges or better-than-average performances. 

On the other hand, only 16 (7.1%) out of 224 inflationary holding 

periods belong to hedges. Out of 20 indifferent holding periods, 4 

(20%) belong to hedges. Thus, the possibility that common stocks 

are effective hedges against erosion in value from inflation is 

much higher during non-inflationary periods than during inflationary 

periods. Thus, the real performances of common stocks have tended to 



Table 7. Common Stock Hedging Ability and Inflation: 1952-1981 

Year Year of Selling 
of 
Pur-
chasing 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 

1951 ••• H(NI) H(NI~ H(HI ~ II(NI) H(HI) H(HI) H(HI) H~NI~ H(HI) H(NI) H(NI) H(NI) H(HI) H~HI) H(NI) 
1952 •• UH(I UH(I UH(HI) H(NI) UH(NI) H(NI) H NI H(lH) H(NI )" H(NI )" H(NI) UH(NI) H NI) UH(NI) 
1953 •• UH(I ) H(NI) HO~I) H(NI) H(NI) H(NI) H(NI) H(HI) H(NI) H(NI) H(NI) H(tB) H(NI) 
1954 •• H(NI) H(HI) H(NI) H(NI) H(NI) H(HI) H(NI) H(NI) H(HI) H(NI) H(NI) H(NI) 
1955 •• .. ........ H(NI) H(NI) H(NI) H(NI) H(NI) H(NI) H(NI) H(NI) H(NI) H(NI) H(NI) 

1956 •• • • • • • • • • • • • •• UH(NI) H(NI~ H(NI~ H(NI~ H(NI) H(NI) UH(NI) UH(NI) UH(NI) UH(NI) 
1957 •• .......... • • • • • . • • • • • • • • • H(NI H(NI H(NI H(NI) H(NI) H(tll) H(NI) H(NI) H(NI) 
1958 • H(NI) H(HI) H(ril) H(NI) UH(NI) UH(NI) UH(NI) UH(NI) 
1959 • H(NI) H(NI) UH(NI) UH~-~ UH(NI) UH(NI) UH(NI) 
1960 • UH(NI) UH(NI) UH I UH(I) UH(I) UH(I) 

1961 • UH(I) UH(I) UH(I) UH(I) UH(I ) 
1962 • UH(I) UH(NI) UH(I) UH(-) 
1963 • UH(NI) UHi"l) UH(NI) 
1964 • H() UH(I) 
1965 •••••••• .. .. .. .. .. .. ............. UH(NI) 

196£ • 
1967 • 
196B • 
1969 • 
1970 • 

1971 • 
1972 • 
1973 • 
1974 • 
1975 • 

1976 • 
1977 . 
1978 • 
1979 •••••••••••••.•••••••••••••••••••••• _ ••••••••••••••••••••••••• 
1980 • 

H = Hedged; UH = Unhedged; (I) = High Inflation; ~NI) = Low Inflation; - = Neither Hedged nor Unhedged; 
(-) = Neither Hi9h nor Low Inflation. 

~ 
-' 
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to be inversely affected by price inflation in Japan, during the 

period studied here. 
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Expressing the above information differently, 208 (92.9%) 

out of 224 inflationary holding periods belong to results labeled 

unhedges or worse-than-average performances. The general conclusion 

in supporting the undesirability of inflation is even stronger when 

holding periods encompass periods of high inflation. Inflation is 

generally a negative influence on the performance of real stock re

turns in Japan. 



CHAPTER 3 

THE THEORETICAL DEVELOPMENT AND EMPIRICAL TESTS FOR 
THE HYPOTHESIS OF NON-NEUTRALITY EFFECTS OF 

INFLATION ON STOCK RETURNS 

3.1 Hypotheses of Non-Neutrality Effects of Inflation 
on Firm Cash Flows 

For the business sector, two kinds of rotentially inflation-

caused effects on cash flows are considered. First, inflation may 

cause individual firm's cash outflows or inflows to change at a more 

or less than unitary proportion to the rate of inflation. The net 

gains or losses for the business sector as a whole during each period 

are perfectly balanced by the net losses or gains for the non-business 

(and foreign) sectors. Second, there may exist an inflation-induced 

effect on economic activity and, thus, on the size of firm's output 

and revenues. While no simple patterns are formulated or quantified 

between inflation and economic activity,l this effect should ultimate-

ly be absorbed into cash flows. 

lIn the Keynesian aggregate economic analysis, both prices and 
real economic activity are endogenously determined through goods and 
money market interactions. Thus, the relationship between price (in
flation) and real economic activity (real activity growth) Rll depends 
on a specific condition of the economy. Thus, it is largely an empir
ical matter to postulate a general pattern between the two endogenous 
variables. 
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When these effects are expressed as a present value, they are 

called wealth effects of inflation; specifically, the wealth transfer 

effects for the former and the wealth-size effect for the latter. Due 

to their fact-based nature, the wealth transfer effects are analytical

ly clearer than the wealth-size effect. This chapter focuses only on 

the wealth transfer effects. 

A total of five wealth transfer effects of inflation on firms 

cash flows are hypothesized. The wealth transfers may occur through 

(a) historical cost depreciation accounting, (b) understatement of in

ventory costing, (c) net debtor/creditor position, (d) wage-lags, and 

(e) export market implications. The last type of wealth transfer, ex-

port market implications, seems to be a combination of the in-between 

existence of the wealth transfer and the wealth-size effects. While 

this point is explained in greater detail later, this effect can be 

treated as a wealth transfer effect under certain assumptions. 2 All 

the wealth transfer effects depend on institutional constrains except 

(e). If it is assumed that institutional constraints remain unchanged, 

(a) and (b) are based purely on the constraints of tax and accounting 

systems. On the other hand, (c) and (d) are subject to hUman behav-

iors, i.e., people's ability to anticipate inflation and react accord-

ingly. 

2The problem is that inflation causes a decredse in relative 
competitiveness in overseas markets. A necessary assumption is that 
exporters adjust to inflation by reducing their profit margins rather 
than the amount of exports. 



3.1.1 Wealth Transfers through Historical 
Cost Depreciation Accounting 

46 

Any current charge to depreciation creates a shield that 

depends on the past history of capital investment. Real replacement 

to maintain scheduled productive capacity, however, is invariant to 

inflation. Unless replacement policy is altered by inflationary ex

pectations, the wealth transfer from the corporate sector to the public 

sector through this channel is expressed as: 

n TD 
= ~ 

t=l (1 + k)t (1 + p)t 
~ TD (1 + p)t 

t=l (1 + k)t (1 + p)t 
(3.1) 

where: 

~Vi = the wealth transferred or the firm value changed through 

during an asset useful life, 

D = a depreciation charge per period under the straight line 

method, 

T = a corporate income tax rate, 

n = the useful life of a fixed asset, 

k = the inflation-free required rate of return, and 

p the rate of inflation. 

The first term of Equation (3.1) is the present value of the depreci

ation tax shield under historical cost depreciation while the second 

term is the present value of the real cost of replacement. 6Vi is 

apparently negative under inflation, implying that the effect of in

flation on stock prices in this channel is always negative. From the 
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first term of Equation (3.1), it is obvious that the wealth transfer 

from the business sector to the tax authority is negatively related to 

the level of inflation. 3 

3.1.2 Wealth Transfers through Inventory 
Costing during Inflationary Periods 

If a fifo, average costing, even or lifo inventory costing 

method is used rather than current price costing durirlganinflationary 

period, relative wealth transfers occur from the corporate sector to 

the public sector through taxation. The following numerical presenta

tion is based on Hong (1975). Let 

IO = beginning inventory for period one, 

3The more sophisticated numerical presentations for the same 
result in the continuous-time model are seen in Nichols (1968), Motley 
(1969), and elsewhere. Nichols obtained: 

~V. = T foo D e- kt dt 
, (1 + p)2 0 0 

On the other hand, Motley expressed the same wealth transfer effect 
as: 

where 0 the rate of physical depreciation of capital goods, 
T = the direct tax rate, 
k = the real cost of capital, 
p = the rate of inflation, 

q(O) = the unit cost of physical capital k at time zero, and 
k( 0) = the capital stock at time zero 

MV. 
In both the case, --' < 0 dp 

is evident. 



11 = ending inventory for period one, 

s = the rate of invnetory withdrawal, and 

b = the rate of inventory addition. 

Under the assumption of constant production, ending inventory is on 

average equal to beginning inventory, i.e., 11 = 10 and s = b. The 
* 
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level of prices is assumed to grow in accordance to Pt = poept where 

p = 10ge (1 + p). 

If the cost of goods sold is correctly priced by current cost

ing, it would be reported for period one at: 

(3.2) 

For comparison, suppose that the fifo method is used for inventory 

costing. Now the cost of goods sold is expressed as: 

* 1 pest - 10) 

GF (p) = POlO + f sPoe b dt 
1 lOis 

(3.3) 

The first term in the right-hand side of Equation (3.3) gives the cost 

of goods withdrawn from the beginning inventory while the second term 

provides the cost of goods withdrawn from the inventory newly entered. 

Equation (3.3) is further reduced to: 

(3.4) 
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* When the rate of inflation is relatively low, i.e., p ~ p «1. both 

Equations (3.2) and (3.4) are approximated by: 

Gl (p) = sPa(l + t p ) (3.5) 

and 

(3.6) 

In the view of (s - 10 ) = (b - 11 ) under the assumption of constant 

production, the effect on the firm value due to imperfect inventory 

costing is expressed as: 

!1V .. 
11 

where !1Vii is the wealth transferred through inventory costing. Since 

there are no current costing methods available, the effect on the 

firm value is always negative. 

3.1.3 Wealth Transfers through Net 
Debtor or Creditor Position 

Since a market-indexed firm normally belongs to a net debtor 

category, only the case for the net debtors in this numerical presen

tation is considered. According to Kessel (1956), the net debtor 

position is defined as the difference between monetary liabilities 

and monetary assets which are subject to potential interest payments 

and receipts, respectively. Given the firm's asset/liability struc

ture, the degree of relative wealth transfers depends on the speed 
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of debt interest adjustment to inflation as well as the ability to 

anticipate inflation correctly. Because of institutional constraints, 

the adjustment is not simultaneous but normally is delayed. Also, 

the correct anticipation of inflation is almost always impossible. 

The present value of weatlh transfers, ~Viii' through this 

channel is given by: 

~V ... 
111 

where: 

= i C (1 + p)t 
t= 1 (1 + k) t (l + p) t 

i C (1 + pelt 
t=l (1 + k)t (1 + p)t 

(3.8) 

C = the average coupon payment for existing monetary debts 

times the ratio of the net debt to the total monetary 

debt, 

p = actual inflation, 

pe = anticipated inflation, and 

£ = the length of time necessary for a coupon rate adjustment. 

If 1 + pe .::.. 1 + (pe _ p) < 1 
1 + P 

is assumed, then Equation (3.8) is 

further reduced to: 

R, 
~V ... = C E {(l + k)-t [1 - (1 + (pe - p))tJ} > 0 

111 t=l 
(3.9) 

Since R, > 0 and p > pe normally hold, the effect of inflation through 

the net debtor position on a firm value is likely to be positive. 



3.1.4 Wealth Transfers through Wage-Lags 

Relative wealth transfers occur from wage workers to a firm 

owner's position under the condition of inflation. Basically, the 
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same logic as in the case through the net debtor position can be ap

plied to this case. Because of the institutional constraints and im-

perfect anticipation of inflation, relative gains are normally 

realized by corporations at the cost of wage workers. The present 

value of the total gains, ~Viv' is expressed as: 

SI, Wo (l + p) t 
L: 

6 V i v n= 1 (l + k) t (1 + p) t 

SI, W
O

(l + pe)t 
L: 

n= 1 (1 + k) t (1 + p) t 

SI, 

~ Wo L: {(1 + k)-t [1 - (1 + (pe - p))tJ} > 0 
n=l 

where 

W = current wage payables, o 
p = actual inflation, 

pe = anticipated inflation, and 

(3.10) 

SI, = the length of time necessary for the perfect inflation 

adjustment in wages. 

As long as SI, > 0 and p > pe hold, the effect of inflation through 

this channel is in the direction of increasing the value of the firm. 

3.1.5 Wealth Transfers through 
Export Market Considerations 

Shinkai (1968) presented an econometric study of the price 

elasticities of Japanese exports and concluded that a decrease in 
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Japanese export prices through productivity gains, currency 

devaluation, or other reasons will result in a moderate increase in 

the value of exports, and vice versa. Without income effect consid-

erations, the price elasticity was obtained with the follm'ling test 

equation: 

where: 

(3.11) 

Qj, QW = the quantity of Japanese exports and the quantity of 

world exports ( = world imports), 

pj, pW = the price levels of Japanese exports and world ex-

ports, 

u = an error term, and 

e = the average price elasticity for Japanese exportable 

goods. 

The estimated value of e is a little smaller than -1.0, implying 

that the domestic inflation exceeding foreign inflation causes 

wealth to transfer from the domestic corporate sector to foreign cus-

tamers. 

The above effect of inflation-caused relative wealth trans-

fers on a firm value is expressed as: 



00 

E 
t=l 

b(p - pw) (e + 1.0) Et(l + p)t 

(1 + k)t (1 + p)t 

00 

= b(p - pw) (e + 1.0) r Et (1 + k)-t < 0 for 
t=l 
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(p - pw) > 0 and e < -1.0 (3.12) 

where: 

b = the ratio of exportable goods to total output, 

E = real earnings based on constant real output, 

p = domestic inflation, and 

w p = foreign inflation. 

If foreign inflation is constant, then the direction of wealth trans

fers depends on the sign of (p - pw). Under the situation of p > pw, 

wealth is transferred from the domestic corporations to overseas. 

The partial effect of domestic inflation has a negative influence 

on the value of firms. 

The wealth transfer effect through export market fluctuation 

is related to the size of output or real earnings while the other 

four wealth transfer effects are independent of the size of output 

or real earnings. However, the quantity of transferred wealth 

through depressed exports is equal to the decreased profit margin 

under the assumption of constant output and exports. In other words, 

exporters/producers can maintain output/exports only by reducing 

the profit margin. Though exports are decreased in the actual 
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cases of inflation, the quantity of transferred wealth is equivalent 

to that which would be t'ealized by reducing the profit margin and 

maintaining output/exports. 

3.1.6 Consequences of Unanticipated 
Inflation 

The degree of wealth transfers through a net debtor/creditor 

position and wage-lags depends on the ability to anticipate inflation 

as Equations (3.9) and (3.10) show. If people, especially lenders 

and labor unions, correctly anticipate forthcoming inflation, and if 

they can realize their anticipation in lending terms and wage con-

tracts, no wealth transfers occur at all. In other words, the quan

tity of transferred wealth is proportional to unanticipated inflation 

which is equal to (p - pe) in Equations (3.9) and (3.10). 

The hypothesized relationship in the structure of interest 

rates is typically expressed as: 4 

where 

r = the nominal rate of interest during period t, 
t 

rr = the real rate of interest during period t, and 
t 

(3.13) 

4The reasoning for the equilibrium relationship in Equations 
(3.13) is well explained by Gibson (1972). When inflation becomes 
expected, the supply of 10ans decreases and the demand for them in
creases at preadjustment market interest rates. For equilibrium the 
market interest rates adjust upward until the level where nominal 
rates just reflect expected inflation (plus the real rate). 



P~ = the average expected rate of inflation over the life of 

the debt under consideration. 
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Assuming rrt is constant over time, the changes in rt depend on those 

in P~ which depends on an information set available at the beginning 

of period t. If such an information set includes only the past his

tory of inflation, pe is expressed as: 

where 

n 
L w'Pt' i=O 1 -1 

n 
L w.:: 1 

. 0 1 1= 

Pt~l = the past rates of inflation, and 

w. = weights applied to alternative past inflation rate. 
1 

(3.14) 

If ~he information available in the market in forming pe exceeds that 

contained in the past history of inflation rates, Equation (3.4) is 

altered to: 

n n 
pet = L w. Pt .; L :: 1 

i=-x 1 -1 i=-x 
(3.15) 

where x is a positive integral. The ex ante (average) rate of in

flation is, on the other hand, expressed as: 

m 
L w.:: 1 

j=l J 
(3.16) 

where m is the life of the debt or the length of time from t consid

ered relevant by investors for the debt. Unless P~ coincides with 

Pt' i.e., (pe - p) < 0 in general, the wealth transferred from the 

creditors to debtors is proportional to Ipe - pi, the unanticioated 

rate of inflation. 
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The empirical studies for Equation (3.15) have revealed that 

x is non-positive, implying that the expected inflation only depends 

on the past rates of inf1ation. 5 Bond investors generally do not an

ticipate inflation, and are slow to adjust their required rates to 

price changes. Though no feasible Japanese studies are available be

cause of the immaturity of bond markets in Japan, the corporate debts 

held in the form of bank lonas are expected to be quick in coupon 

adjustment, i.e., the negotiability between commercial banks and 

corporate borrowers allows for rapid adjustment to new market inter

est rates. Even so, a delay in the adjustment may exist in favor of 

the borrowers. In the relation between bank depositors and banks, 

however, banks can enjoy a wealth transfer from the depositors due 

to the upward rigidity of interest rates in Japan. 

In the case of wage adjustments, it is believed that a wage 

increase lags long behind a price increase due to long-term wage con

tracts. Because of wage rigidity, even if the wage increase exceeds 

the rate of inflation in earlier periods of the wage contract, a 

(pe _ p) < 0 relationship holds on average oVer a single wage con

tract period. In the United States, only weak evidence for the 

5x in Equation (3.15) is obtained in relation to Equation 
(3.13). The former studies, Fisher (1930), Cagan (1956), Yo he and 
Karnosky (1969), and Gibons (1970, 1972), support x < 0 which im
plies that the investors do not anticipate inflation. However, the 
length of the lag, n in Equation (3.15) is different from one study 
to another. 
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wage-lags hypothesis is available. 6 This is probably because wage 

increases occasionally leads the pace of price increases. For any 

case, the degree of wealth transfers through wage-lags (or leads) de

pends on the unanticipated part of inflation, i.e., Ipe - pl. 

3.2 Valuation Theory Applied to Common Stock Returns 

3.2.1 Valuation Theory and Stock 
Returns 

The ex post. return on a common stock for period t is defined 

as: 

(3.17) 

where rt is the nominal rate of return realized at the end of period 

t, SPt and SPt _1 are stock prices observed at time t and time t-1, 

Et is real earnings returnable to stockholders during period t, and 

p is the rate of inflation assumed to be constant over time. Now 

suppose that the rate of inflation shifts from P1 to P2 at the end of 

period one. To apply Equation (3.17) for r1• SPo and SP1 are defined 

as: 

(3.18) 

6The general conclusion for the hypothesis by Reilly 0975) 
is that the actual effect of wage-lags is smaller and less consistent 
than what it is generally thought. The empirical tests done by Kes
sel and A1chian (1960) and Cargill (1969) support this conclusion. 



and 

where k is the real equity cost; assumed to be constant. From the 

ex post return definition of Equation (3. '7), 

-

-

-

SP, - E,(l + p,) 

SPO 

(' + p,) 
E2 E3 
{~+ 

(' + k}2 
E, E2 

{ .,--:tl( + 
(' + k)2 

(' + p,) (' + k) 
E, 
{~+ 

(' 

+ ... } + 

+ } 

E2 

+k)2 
E, E2 

{.,.--:i=k+ 2 + ... } 
(' + k) 

(1 + Pl) (1 + k) - 1 

(' + p,)E, 

+ ... } 

Using the above result, rt generally expressed as: 

r t = (1 + Pt) (1 + k) - 1 

- k + P - t (3.20) 
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Equation (3.20) is consistent with the Fisher hypothesis. Even if the 

rate of inflation shifts from a current period to the next, real re-

turns are constant and independent of inflation. 

However, Fisher's neutrality is disturbed if the degree of 

inflation-caused wealth transfers in real terms are porportional to 
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the level of inflation. 7 Suppose that inflation causes period net 

cash flows to change more or less than the unitary proportion of the 

rate of commodity price changes. Maintafoing output and unit sales 

unchanged, the stock prices formerly given by Equations (3.18) and 

(3.19) at time zero and one are altered to: 

and 

00 [l + a (p)] Et(l + p)t 
- I: 

t=l (1 + k)t (1 + p)t 

oo [l + a (p)J Et+l(l + p)t+l 
SP 1 = I: 

t=l (1 + k)t (1 + p)t 

( 3. 21 ) 

(3.22) 

where [l + a (p)] is an adjustment coefficient for real earnings due 

to inflation-caused wealth transfers. a (p) is the wealth transferred 

from one unit of real earnings due to inflation, and is, hereafter, 

called the "cash flow effect" or "pure cash flow effect" of infla-

tion. If there exists more than one kind of wealth transfers in an 

economic system, a (p) might be the weighted average of them. The 

quantitative treatment for individual wealth transfers is already 

7For example, Hong (1977) expressed the total change in a 
firm value through wealth transfers due to one-period inflation pas: 

e 
6V = ~ ~ ~ D - T[(l + %) G - G'] - apTQ 

where 6V is the change in the total equity value of the firm, p and 
pe are the rates of measured inflation and anticipated inflation, D 
is the net debtor position of the firm, Tis the corporate income tax 
rate, G and G' are the costs of goods sold in the book for tax pur
poses, a is the present value of depreciation understatement per 
dollar of fixed assets, and Q is the gross book value of the fixed 
assets at the beginning period one. If pe = pe(p) with pe•(p) 
= c > 0 holds, 6V is roughly proportional to the rate of inflation. 
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shown in section 3.1. Among a(p) and its first and second 

derivatives, the following relationships are assumed: 
> > a (p) '< 0 ~ a' (p) '< 0 and all (p) = 0 (3.23) 

The last linearity assumption is neither strictly true nor absolute-

ly necessary, but it largely holds and helps in simp .. fying a test

ing equation later. In the above relationship, the Fisher's 

neutrality of a(p) = 0 ~ a'(p) = 0 holds when different wealth trans

fers are perfectly offset. 

Let Pl and P2 be the rates of inflation for period one and 

period two, respectively. Using the definitions of Equations (3.17), 

(3.21)~ and (3.22), the realized rates of return during period one in 

a certainty world is given by: 

- 1 

- 1 (3.24) 
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Since {}IS in both the denominator and numerator are approximately 

equal, then the nominal rate of return is simplified to: 

(3.25) 

111 the real world of uncertainty, Equation (3.25) is expressed in 

ex ante context as: ---

(3.26) 

Pl is formed at time zero while P2 is not formed until the end of 

period one. Since rl is anticipated at time zero, rl can not re

flect P2 which is the expected inflation formed at time one. However, 

the ex post rate of return during period one is e~plained by k and 

then ex ante expected inflation Pl and P2 as 

For a general case, Equation (3.27) is altered to: 

[l+a(pt+l)] 
r t = [1 + a(pt)] (1 + k) (1 + pt ) - 1 

[1 + a(ptt-l)] 
~ [1 + a(~t)] (k + Pt + 1) - 1 

3.2.2 Expectations in Valuation 
Theory and Returns 

(3.27) 

(3.28) 

In the general case of ~~ post stock returns under varying 

inflation, Equation (3.28) includes the expected rates of inflation 



Pt and Pt+l. The major assumption used in this chapter is that Pt 
and Pt+l remain unchanged over time when they are formed. Because 

of this assumption, either downward or upward adjustments occur in 

expected inflation when current inflation is excessively high or 

low, respectively. 
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The expectations on future inflation are not directly ob

served but indirectly investigated from the term structure of inter-

est rates of fixed income investment vehicles such as bonds. If 

such investment has no default risk, the nominal rate of return con-

sists of the real rate of return and the expected rate of inflation. 

For a given term of maturity, the yield structure for default-free 

bonds is given by: 

where 

(3.29) 

kT = the real or pure rate of interest with the term to matur

ity of T, and 

PT the expected rate of inflation averaged over T periods 
t 

relevant at the beginning of period t. 

kT is unique for the maturity class T because a time value involved in 

the bonds of this class reflects the comwonly required premium for 
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liquidity.8 PT may be a geometric mean of P(Pl' P2' , PT) 

such that: 

(3.30) 

Equation (3.29) is only a hypothetical relationship between 

the nominal rate of interest and price changes. In testing this, 

the assumptions of rational expectations and efficient markets are 

normally introduced. Under these assumptions, expected inflation 

reflects all information available in the market. As mentioned in 

section 3.1, the investors may incorporate not only the history of 

past and current inflation but also other information into their 

expectation formation process, i.e., Equation (3.15). For common 

stocks, wi in Equation (3.15) is estimated in relation to stock re

turns. A simple relationship between ex ante stock returns and in

flation rates is given by: 

n n 
rt = Co + cl .2: WiPt-i + et ; 

l=-X 
2: wi:: 1 

i=-x 
(3.31) 

where Co is a constant term, cl is the coefficient for the expected 

rate of inflation, et is an error term, and others are the same as 

for Equation (3.15). 
n 
2: w'Pt' is the estimated rate of expected 

i=-x 1 -1 

inflation among the common stock investors. 

8The argument for the constancy of kT are seen in Fama (1975). 
In this section, more emphasis is put on PTt so that an empirical 
means for the expected rate of inflation among common stock invest
ors is obtained. Later in this section, the constancy of real re
turns is discussed. 



3.2.3 Unexpected Inflation and Returns 

The unexpected rate of inflation is related to expectation 

reformation due to additional information flow into the market. In 

Japanese practices~ similar to U.S~ practices, the_rates of stock 

returns during period t are based on the two stock prices measured 

at time t-l and time t while the information of monthly inflation 

(for the results during period t-l) is announced around the midway 

through time t. Thus, the expected stock price at time t is ad-
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justed for the additional information. Positive unexpected infla

tion is caused by lower initial expectations on inflation while nega

tive unexpected inflation is caused by higher initial expectations. 

The negative relationship9 between stock returns and unexpected in-

flation in the efficient market approach is, therefore, understood 

if the basic negative relationship between stock returns and ex

pected inflation is given. 10 

In the valuation approach adopted here, however, the effect 

of unexpected inflation should be minimal. Since a valuation-based 

9For example, Bodie (1976), Jaffe and Mandelker (1976)~ Nel
son (1976a) and Fama and Schwert (1977) obtained negative relations 
between stock returns and unexpected inflation. 

lOWhen expected inflation is generally accepted as a "bad 
thing" for stock returns (in real terms), the upward adjustments in 
expected inflation due to positive unancticipated inflation depress 
stock prices and returns. On the other hand, the downward adjust
ments due to negative unexpected inflation cause stock prices and 
returns to increase. Since inflation expectation is essentially a 
part of earning expectation, the empirical findings in Niederhoffer 
and Regan (1972) for market's self-correcting ability to wrong earn
ing expectations are ideally the same as unexpected inflation. 



return equation like Equation (3.28) includes two inflation 

expectations Pt and Pt+l , the additional information between time 
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t-l and time t does not have any marginal effect on the return for 

period t. Expected inflation in the valuation approach, which is 

only feasible in an ex post context, is differently treated from 

that in the interest rate approach. Thus the model developed in this 

study does not consider unexpected inflation in stock return struc-

ture. 

3.2.4 Constancy of Expected Real 
Returns under Inflation 

Fisher's analysis, widely referred to as the Fisher Effect 

was criticized by Keynes (1936) in terms of the marginal efficiency 

of a given stock of capital. If inflation-interest relations also 

cause investment-channelized demands to be affected, the real ex-

pected return on financial assets depends on expected inflation in 

spite of indirect causation between the two variables. 

Mundell (1963) presented the results of further investiga-

tions on the theory of interest under inflation. In his work. it 

is assumed that wealth is held as either money or securities (shares)~ 

the real value of the latter is real profits discounted at the pre-

vailing real interest rate, real investment depends on the real in-

terest rate, and real saving depends on the real balance of money. 

It is further assumed that total wealth is divided into money and 

securities in a proportion which depends on the money rates of 
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interest. 11 Munde11's analytical conclusion, whose process is shown 

in Appendix B, is that the money (nominal) rate of interest only 

partially reflects expected inflation, and the real rate of interest 

decreases because of the partial adjustment in the money rate to ex

pected inflation. Since the expected real rate of interest is nega

tively associated with expected real investment, the impact of 

expected inflation is to induce higher anticipated economic activity. 

A similar analytical development but in a more sophisticated 

framework is seen in Tobin (1965), where the inflation process is 

defined as government deficits financed by money where money equals 

bonds. Total wealth in a closed economy is, thus, divided into 

money and shares. If the opportunity cost of holding money, which 

is equal to the minimum required rate for investment in equilibrium, 

is subject to inflation, then both the return on capital and equili

brium capital intensity are affected by inflation through a shift 

in people's savings behavior. If the real value of holding money is 

decreased by inflation, the required rate for real investment de-

creases and the marginal product of capital also decreases. Thus, 

when inflation is anticipated, the expected rate of return is de

creased with an upward shift in the average saving propensity to 

disposable income ratio. What is anticipated next in the economy is 

a capital deepening through an investment boom. 

llThese assumptions in the analytical framework depend on 
the apparatus invented by Metzler (1951) which analyzed the rela
tionships among wealth, saving, and the rate of interest for a clas
sical economy. 
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The obtained result from the Mundell-Tobin model has an 

important implication for the relation between expected inflation and 

expected returns. The variation in inflation rates, on which ex-

pected inflation is based, is counted in the variation both in real 

and nominal returns. So long as expected inflation shows nonstation-

arity, the constancy of real returns on common stock is rejected. 

By the adjustment of stock prices to an expected increase in econom-

ic growth and lower discount rates, real rates of return increase 

initially. After the full adjustment, however. real rates are de

creased and equated to the required rate of return. Thus, the 

Mundell-Tobin model is not always consistent with the implication of 

a valuation theory where an increase in real earning prospects is 

directly related to increased real rates. 

3.2.5 Effect of Inflation Risk 
Premium on Returns 

One alternative for explaining depressed stock prices in 

terms of price-earnings ratios since the onset of inflation in the 

late 1960s in the United States is that the market is imposing a 

higher risk premium on corporate earnings. 12 For Japanese stock 

market, it is worthwhile to investigate whether the same alternative 

is applied. 

12Cagan (1982) insisted that the stock price adjustments to 
inflation - tax - caused wealth transfers and nominal capital gains 
on tangible capital explorations are inadequate in the presence of 
apparently high discount rates by investors. This line of argument 
is also seen in Summers (1981) and Modig1iani and Cohn (1979). 
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Assuming that ~nvestors are rational in terms of imposing an 

inflation risk premium, i.e., a higher premium for high and volatile 

rates of inflation anda lower premium for low and stable rates of 

inflation. The inflation portion of the premium for common stocks 

should be maintained relative to the inflation-related portion of the 

risk premium on bond returns. The implied results is that during 

periods of volatile inflation common stock investment is at a rela

tive disadvantage in comparison with bonds. 

As is explained later in this section, the constancy of ex

pected real returns, which are equated to the marginal efficiency of 

investment in the real sector, may be disturbed through increased 

volatility in economic activity or investment risk. This additional 

source of variance in real expected returns is of particular inter

est for the Japanese economy which has experienced increased uncer

tainties since the early to mid-1970s from sources that include 

international monetary instability, oil-crises, and new deficits for 

the government. Also, it is of particular interest to see how vola

tile inflation and the development of bond markets since that period 

of transition affect the formation of inflation risk premiums in 

stock returns. 

3.3 Empirical Tests 

All empirical tests in this section use monthly data in 

time-series linear regressions. The monthly interval was selected 

because information on the rate of inflation is measured and 



reported on a monthly basis. The tests were conducted on quarterly 

data, too. These results are presented in Appendix C. 

The monthly market rates of return were obtained from the 

JSRI (Japan Securities Research Institute) tape while the quarterly 

rates were computed from JSRI Market Index which is included in 

Common Stock Rates of Return. 1981 of JSRI. The market index is 

market-value weighted with the adjustments for dividends and other 
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rights to stockholders while it covers all corporations listed in 

the first section of the Tokyo Stock Exchanges. Both the monthly 

and quarterly rates of inflation were computed from CPI (Consumer 

Price Index) issued by Prime Minister's Office, Japanese Government. 

3.3.1 Main Results from Tests for 
Hypothesized Wealth Transfer Effects 

Equation (3.28) is modified into the testable form of: 

r t = [1 + e(Pt +1 - pt )] (k + Pt + 1) - 1 

z k + Pt + e(Pt +1 - pt ) (3.32) 

where r t is the nominal market return for month t, and k is the 

inflation free required rate of return. For e, the following equa-

tion holds: 

[1 + a(pt+l)] 
- [1 + a(pt)] 

Because of the relationship (3.32), it is evident that 

e ~ 0 ;;:a(p) ~ 0 
< < 

(3.33) 

holds. For linear estimation of Equation (3.32), the following 

model is used: 
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r,\ = aO + alPt + a2(pt+l -1\) + U't (3.34) 

where aO = k > 0 and al = 1 are expected. If the cash flow effect 

is not neutral, a2 'f 0 results. For given k > 0 and al = 1, the 

Fisher effect depends only 'on the expectation difference for infla

tion between time t-l and time t. The result a, 'f 1 from empirical 

estimation depends in part on measurement error in the expected rates 

of inflation. (The correct values of 1\ and Pt+l exist only con

ceptually in the relationship between current stock prices and ex

pected earnings.) It is also possible that Pt is related indirectly 

to a change in earnings expectations. This possibility is investi-

gated in the next chapter under the proxy effect hypothesis. 

The specification o~_~Pt,t+l = Pt+l - Pt is a major problem 

in testing Equation (3.34). Since the necessary markets did not 

exist for much of the test period, it is not feasible to use the 

treasury bill model directly in estimating expected inflation. 

Therefore, the two explanatory variables have to be specified some-

what artificially. The first alternative for the specification de

pends on within-the-structure lag distribution and requires two 

steps while the second is a mixture of within-the-structure estima

tion for Pt and outside specification for (Pt+l - pt ). 

Table 8 provides regression results for the first alterna

tive estimation for Equation (3.34). The results in the first-step, 

that of estimating the relative weights for distributed lags, are 

added in Note 2. In short, Pt and '~)t+l are obtained from the 
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Table 8. Regression of Monthly Market Returns on Expected Inflation 
and Inflation Expectation Difference (A): 

Period aO al a2 
R2 o-w 

1/1955- 2.037 -2.613 .9947 .021 1.932 
10/1981 (4.74) (1. 96) ( .646) 

1/1955- 2.181 -3.272 -.1197 .011 2.060 
12/1964 (2.74) (-.992) (-.039) 

1/1960- 1.480 -.9528 -.9509 .001 1.902 
12/1969 ( 1.639) (-.308) (-.351) 

1/1965- 2.087 -3.306 2.234 .054 1.804 
12/1974 (3.25) (-1.75) ( .985) 

1/1970- 2.087 -3.114 2.353 .056 1.825 
10/1981 (3.28) (-1.88 ) (1.18) 

Notes: 

1) t-ratios for estimated coefficients are parenthesized below them. 
2) The first-step regression uses the Almon lags, rt = F (p(2) < 3, 

12, NONE » implying the third degree of polynomial, the number 
of lagged variables from p(2) = Pt+2 , and no end-point 
restrictions. The regression results are: 

Constant: 2.410, p(2): - . 3407, P ( 1) : - .2906, p: -.2298 
(6.21) (-1. 43) (-2.06) (-1. 68) 

p(-1): -.1658, p(-2): -.1059, p(-3): -.0577, p(-4): -.0284 
(-1.18) (-.815) (-.503) (-.249) 

p(-S): -,0257, p(-6): -.0568, p(-7): -.1293, p(-8): -.2505 
( -. 199) ( .406) (-.958) (-1.80 ) 

p(-9): -.4278: Sum of Almon Lags: -2.109 
(-1.81) (-3.53) 
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relative weights in the distributed lag structure estimated in a 

first-step regression. 

Table 9 also provides regression results for Equation (3.34) 

under the second alternative where ~Pt,t+l = Pt+l - Pt. An actual 

change in inflation during period t is a proxy for Sj\,t+l = Pt+l 

- Pt' a change in expected inflation while another independent vari

able Pt is included in the regression as a weigh'ted average of lags. 

Since a shift in expected inflation reflects common information for 

a change in actual inflation, the above specification for expecta-

tion difference is reasonable in an ex post context. The coefficient 

for Pt' al , is the sum of coefficients estimated from the Almon lags. 

Since the results in Table 9 t1re better in a statistical sense 

than the results in Table 8, the following arguments for the prac-

tical aspects of the Fisher effects are based on those in Table 9. 

The signs of the constant term and the two coefficients estimated 

are consistent in terms of subperiod comparison. Except for the sub-

period of 1/1960-12/1969, both the estimated values for aO and al 
are statistically significant while the estimated values for a2 are 

not significant for any period. For the given aO > 0 with statistic

al significance, the resulting al < 0 and the acceptable null

hypothesis of a2 = 0 give two empirically meaningful interpretations 

of the relations between inflation and stock returns. First, from 

a2 = 0, the hypothesized cash flow effects through various inflation

cased wealth transfers are neutralized when their effects are trans-

formed to stock return forms. This does not deny individual wealth 
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Table 9. Regression of Monthly Market Returns on Expected Inflation 
and Inflation Expectation Difference (8): 

1\ = aO + aiPt + a2rPt + 1 - pt ) + ut 

Period aO al a2 R2 D-W 

1/1955- 2.349 -2.000 -.2125 .038 1.987 
10/1981 (6.05) (-3.35) (-.989) 

1/1955- 2.460 -3.751 -.1932 .072 2.198 
12/1964 (3.82) (-2.14) ( .507) 

1/1960- 2.085 -1.863 -.0634 .011 1.917 
12/1964 ( l. 45) (-.623) ( .170) 

1/1965- 3.138 -2.494 -.3017 .106 1.886 
12/1974 (4.31) (-2.98) (-.824) 

1/1970- 2.563 -2.085 -.2510 .080 1.900 
10/1981 (4.09) (-2.87) ( .775) 

Notes: 
1) t-ratios for estimated coefficients are parenthesized below them. 
2) The explanatory variable Ptrepresents the weighted average obtained 

from Almon lags while their relative weights depend on the 
absolute values of their estimated coefficients. The detailed 
results from the Almon lag notation of [p{l) < 3, 12, NONE >] are: 

p{ 1): -.1156, p: -.1674, p{-l): -.1864, p{-2~: -.1815 
(<456 ) (-l.18) (-l. 134) (-1.23) 

p{-3) -.1616, p{-4): -.1356, p ( -5) : -.1125, p{-6): -1011 
(-l.18 (-l.14) (-.978) (-.781) 

p( -7) -.1105, p( -8): -.1494, p(-9): -.2269, p(-10): -.3518 
(-.777) ( .1 .08) ( -l.68) (-l. 48) 

Sum of Almon Lags: -2.000 
(-3.35) 
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transfers as a fact but rather suggests either the offset between 

positive and negative wealth transfer effects or inefficient marekts. 

Next, the rather surprising result of the negative relationship be

tween expected inflation and stock returns is not explained by a 

causal relationship such as the cash flow effects through wealth 

transfers. If a fundamental stock valuation equation like Equation 

(3.18) or (3.19) is correct, this negative relationship may be ex

plained by the proxy effect hypothesis later examined. 

These results suggest that common stock investors are not 

hedged against inflation because of the statistically significant 

negative relationship between expected inflation and nominal returns. 

In other words, the Fisher effect is disturbed because of al < 1. 

However, this relationship is not traced causally in traditional 

stock valuation procedures unless expected inflation is proxy for a 

shift in the fundamental determinants of stock prices. Therefore, 

the results from these empirical tests provide a starting point for 

the further investigation of the proxy effect hypothesis. 

3.3.2 Test Results for Constancy of 
Common Stock Expected Real Returns 

The empirical test of Equation (3.34) cannot reject the null

hypothesis of a2 = O. The implication is that the required rates of 

return by investors are not influenced by the cash flow effect of 

inflation. Excluding the insignificant explanatory variable, the 

realized nominal rate of return is expressed as: 
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(3.35) 

where an = k > 0 and a, < 0 are empirically observed with statistical 

significance. Equation (3.35) is rewritten to: 

(3.36) 

The first term of Equation (3.36) represents the nominal required 

rate of return while the sum of th~ second and third (error) terms 

represents a difference between actual and equilibrium returns in 

nomi na 1 terms. In real terms, Equati on (3.36) is altered to: 

where ITt is the real rate of return foy' peri od t. 

(3.37) is approximated by: 

rrt ~ rt - Pt = aD + (a, - 1) Pt + ut 

(3.37) 

rr tin Equati on 

(3.38) 

where aD and a, are significantly positive and negative, respective-

1y. 

In Equation (3.38), the constancy of real returns depends on 

the value of (a l - 1) and, then, a,. Given (a, - 1) < 0, the con

stancy in more statistical terms depends on the distribution of Pt 
and, then, the stationarity of the mean of expected inflation. As 

Table 10 shows, both the rates of expected and actual inflation have 

a high degree of positive serial correlation. Thus, the theory for 

inflation-variant real rates of interest in section 3.2.4. is sup-

ported empirically. 



Table 10. Serial Correlations in Monthly Expected Inflation 
and Actual Inflation: 1955-1981 

Seri a 1 Expected Actual 
Correlation Inflation a Infl ati on 
Coefficient 1\ Pt 

p 
t,t-l .5811 .1088 

P t, t-2 .1821 .0715 
P t ,t-3 .1851 .1409 
P t ,t-4 .1683 .0698 
Pt,t-5 .2532 .1078 
Pt,t-6 .3395 .3182 
p t,t-7 .2321 .1010 
Pt,t-8 .1631 .0658 
Pt,t-9 .1731 .1346 
Pt,t-l0 .1151 .0477 
Pt,t-11 .2281 .0469 
Pt,t-12 .3601 .3956 

a 
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Pt is the weighted average of Pt, Pt-l, ... ,Pt-9 whose relative 
weights are the same as those obtained in Note 2 of Table 8. 



3.3.3 Test Results for Inflation Risk 
Premium in Stock Returns 

As Nelson (1976a) and Kubota and Saito (1980) suggest, the 
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constancy of k is doubtful in the condition of high and volatile in

flation. Based on the inflation risk premium concept developed in 

section 3.2.5, it is now hypothesized that the required rate of re

turn by common stock investors consists of a constant part and a 

variable part. The variable portion is a positive function of inf1a-

tion risk from sources other than changes in purchasing power. Then, 

the required rate is given by: 

k = k + h (0- ) o Pt 
(3.39) 

where kO is a constant and 0- is an inflation risk parameter. The 
Pt 

second term is time-variant and h~(o- ) is positive in the view of 
Pt 

the inflation risk premium. If Equation (3.39) is the case, Equa-

tion (3.38) is rewritten to: 

(3.40) 

where the first term is the real-term required rate of return con

sisting of a constant part of a6 and a variable part of aOop . 
t 

In testing the relationship in Equation (3.40), the following equa-

tion may be used: 

rt = aD + a6~op + a1Pt + u; 
t 

(3.41) 

(a, - 1) in Equation (3.40) is approximated by a1--obtained through 

the estimation of Equation (3.41). Both a6 > 0 and al < 0 are 
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essentially predetermined while aO> 0 is expected empirically under 

the hypothesis of the inflation risk premium. 

The inflation risk parameter 0- in Equation (3.41) is ob-
Pt 

tained as the standard deviation of observed rates of inflation 

through the current and past eleven months. If aO > 0 and an >0 

hold, the constancy of k is rejected. The non-constancy in the real 

required rate of return ;s an additional source of disturbance for 

constant real stock returns. 

Table 11 provides the results from the empirical test of 

Equation (3.41) based on monthly data for 1/1955-10/1981. For the 

entire period of investigation the real cost of capital is constant 

at k = aO' implying that the required rate does not count the infla

tion risk premium. Similar results are seen for the subperiods of 

1/1955-12/1964 and 1/1960-12/1969. For the 1/1965-12/1974 period, 

however, the coefficient for an inflation risk parameter takes a 

relatively large positive value of 1.436 but is not statistically 

significant. The coefficient for the inflation risk parameter be-

comes a large and significant positive value for the 1/1970-10/1981 

period while the constant term becomes insignificant. The expected 

real cost of capital during that period, therefore, entirely con

sists of a variable part; the inflation risk premium. 

It seems natural that the concept of an inflation risk pre-

mium is taken into account by common stock investors during the 

latter two subperiods of the tests when economic uncertainty is 

generally realized through the oil crises and when bond markets 



Table 11. Regression of Monthly Market Returns on Inflation Risk and 
Expected Inflation: 

r
t 

= a'" 0 + a ...... 
O 

(0_ ) + a {p t + u ...... 
t Pt 

"' ... "' ...... A R2 Periods aO aO al O-w 

1/1955- 2.355 -.0000 -1.989 .038 1.997 
11/1981 (6.08) (-.987) (-3.33) 

1/1955- 2.468 -.0000 -3.705 .071 2.193 
12/1964 (3.84) (-3.69) (2.10) 

1/1960- 1.958 -.0000 -1.508 .017 1.921 
12/1969 ( 1 .36) (-.866) (-.504) 

1/1965- 2.175 1.436 -2.945 .105 1.900 
12/1974 (1. 404) ( .699) (-2.757) 

1/1970- -.4030 5.481 -4.059 .104 1.877 
11 11981 (-.261) (2.09) (-3.14) 

Notes: 
1) t-ratios for estimated coefficients are parenthized below them. 
2) p of the third term is specified by un Almon lag notation, 

[~(l) <3,12, NONE >J. The coefficients for individua11ags for 
1/1955-11/1981 are: 

p(l): -.2011, p: -.1900, p(-l): -.1670, p(-2): -.1437 
(-.842) (-1.34) (-1.24) (-1.02) 

p(-3): -.1188, p( -4): - .0880, P ( - 5) : -.0891, p(-6): -.0939 
(-.916) (-.863) (-.775) (-.722) 

p(-7): -.1181, p ( -8) : -.1666, p ( -9) : -.2441, p(-10): -.3555 
(-.838) (-1.23) (-1.75) (-1.50) 

Sum of Almon Lags: -1.989 
(-3.33) 
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developed for financing large government deficits. The expected real 

cost of capital, which is constant in the long-run, may vary in the 

short-run to reflect special conditions in the economy. 



CHAPTER 4 

PROXY EFFECT HYPOTHESIS OF INFLATION AND EMPIRICAL 
TESTS 

4.1 Theoretical Relationship among Inflation, 
Money, Real Activity, and Stock Returr.s: 

Proxy Effect Hypothesis 

Based on the empirical results, the negative relationship 

between expected inflation and real stock returns is explained in 

terms of the proxy effect of inflation on stock returns. The Munde11-

Tobin model, introduced in the former chapter, postulates a negative 

theoretical relationship between the two variables as well as the 

nonconstancy of expected real returns. l ~n spite of the negative 

relationship, expected inflation is hardly viewed as tlevi1 news" for 

economic growth in the Mundell-Tobin model. This is far from the 

general feelings held by the public during recent years. On th~ 

other hand, Fama (1981 ~ 1982)~ and Fama and Gibbons (1982) obtained 

empirical evidence consistent with the Mundell-Tobin model in terms 

of the nonconstancy of real stock returns with inverse relations be-

tween expected inflation and expected real returns by viewing infla

tion as proxy for "ev il ll itself. When the Mundell-Tobin and the 

1Fama (1975) insisted on the constancy of expected real re
turns on treasury bills during the post-Korean War period while 
Fama (1976)~ and Nelson and Schwert (1977), Granbade and Wachtel1 
(1978), and Hess and Bicksler (1975) obtained statistically reliable 
variations in expected real returns. 

81 
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Fama models are compared in terms of stock valuation, a difference 

between the two models becomes evident. The difference is caused by 

the assumptions in the model; exogenous price inflation in the former 

and endogenous in the latter. Detailed comparison is -presented in 

Appendix D. 

The arguments in this chapter are based on Fama's view, i.e., 

the proxy effect of inflation on common stock returns. The proxy 

effect essentially links expected inflation to real stock returns 

through real economic activity which is in turn a common determinant 

of both inflation and real stock returns. (This effect was called 

the wealth-size effect of inflation on firm values in the previous 

chapter.) In the model it is assumed that the market gives a ration

al forecast in both the monetary and real sectors at the same time. 

The monetary sector analysis is based on the nominal money supply, 

its effect on future real activity, and expected inflation. On the 

other hand, analysis of the real sector is based on investment, 

sales, profits, and their effects on equity prices and returns. 

Thus, the phenomenon of inflation in the monetary sector is trans

ferred to the real sector if inflation is explained by one of the 

real variables that are fundamental in determining equity prices 

and returns, and vice versa. 

Without any direct linkage between inflation and real stock 

returns in a valuation context, the negative relations between ex

pected inflation and real returns are explained by the negative re

lations between inflation and real activity and, then, the positive 
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relations between real activity and real stock returns. If the above 

is true, the simple regression of real returns on expected inflation 

provides a negative coefficient for the explanatory variable ber.ause 

the regression of real variables on real stock return provides a 

positive relationship. 

4.1.1 Expected Inflation, Money, 
and Real Activity 

The equilibrium relationship in the money market in a dynamic 

model is given by: 

Mt 
-P = L ( it' Yt) 

t 
( 4.1) 

where M is the quantity of nominal money, P is the level of price, 

L is the demand for money, i is the nominal interest rate, and y is 

the paramter for real activity. Li < 0 is theoretically evident 

from Tobin (1958) whi le Ly > 0 is evident from Baumol (1952).2 For 

empirical purposes, the demand for money function in Equation (4.1) 

is altered to the following equation: 

61nMt - 61nP t = aO + a161n(i t + 1) + a261nYt + et (4.2) 

2The money demand function by Friedman (1970) is 

M 
d f(' . . 1 dP W ) P = 1 m' 1 b' 1 e' 15" dt' , n 

where Md = demand for money, P 
ib = return on bonds, ie = 
tion rate, W = wealth, and 
wealth. 

pri ce 1 eve 1, im = return on money, 
t k i dP . fl return on s oc s, 15" dt = ln a-

n = ratio of non-human to human 

It is concluded that a single measure or income as proxy for wealth 
is sufficient to explain most changes in the demand for money. Thus, 
Yt in Equation (4.1) is valid. 



where al < 0 and a2 > 0 are expected. ~lnPt is expressed as an 

endogenous variable in the context of the old quantity theory of 

money3 while 6lnYt may be anticipated real activity in the rational 

expectation model applied to Equation (4.1). Then, Equation (4.2) 

is further altered to: 
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where a3 = 1 is expected. Since a2 is expected to be positive, the 

partial relationship between the rate of price changes and the rate 

of changes in real activity is expected to be negative. Under the 

fixed structure of interest rates in Japan, the effect of the sec

ond term on inflation is safely omitted from the right-hand side of 

Equation (4.3). The growth rate of nominal money is not kept con

stant in a real world while the money supply is determined neither 

purely exogenous nor endogenous. 4 In addition, positive correlations 

between the growth of nominal money, exogenously given, and that of 

real activity, endogenously determined, are epxected. For the proxy 

effect hypothesis to hold, thus, these correlations are required to 

3Maintaining the real interest rate unchanged, inflation is 
perfectly controlled by adjusting money supply growth to real activ
ity growth, both exogenously determined. Thus, expected inflation 
is the result of the current growth of money supply and the rational 
expectation of real activity. See Fisher (1963) for the equation of 
exchange in concern with the purchasing power of money. 

4Money supply may largely be controlled exogenously. How
ever, if it is set for controlling some objective variables, for 
example, 61nP or 61ny, monetary policy follows changes in such vari
able, i.e., M = MCp) or M = MCY). 



be weak enough not to change the direction of the partial effect of 

t.lny on 1I1nP. 
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The further arguments about the variables in Equation (4.3) 

are never solved because of interactions or endless feedback between 

the monetary and the real sectors. The argument between inflation 

and changes in interest r~tes is not relevant for the Japanese mod

el. The interrelations between economic activity and inflation or 

real money balances are strong, but not determined in terms of cause 

and effect even in the same spirit of money-demand theory and the 

quantity theory of money.5 The acceptance of endogenous inflation 

is generally common among the monetarists since Friedman (1956). 

~~ogenous inflation causing anticipated real activity to 

decrease, as seen in Nelson (1976b), does not generally cover the 

whole story of inflation and real activity. Only if some external 

shock initiates an inflationary adjustment, secondary effects cause 

capital investments to decrease through the process of capital 

budgeting. Thus, the negative relation obtained between inflation 

and anticipated real activity from the assumption of exogenous in

flation seems shortsighted. Most effects of inflation on real ac

ti vity are understood as feedback from the monetary sector to the 

real sector for a given initial cause from the latter. 

5The excellent summary for this concern is seen in Fama 
(J 982). 
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4.1.2 Real Activity, Returns on 
Capital. and Capital Investment 
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In a stock valuation context, stock prices move in 

accordance to changes in earning prospects which in turn incorporate 

forward-looking capital expenditures. Thus, earning prospects de-

pend on the counterparts of capital investment in real sector inter-

actions, i.e., real activity and returns on capital as profitability 

measure. It is assumed that real activity leads both returns on 

capital and capital investment while capital investment affects 

future (anticipated) real activity and returns on capital. A sce-

nario to describe the real sector response to changes in ~e~l activ-

ity is shown in Figure 2. 

In the theory of finance, the quantity of investment avail-

able with an expected rate of return in excess of the cost of 

Real Sector 
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Figure 2. Real Sector Response to Changes in Real Activity 
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capital is central in the determination of stock prices. Thus, net 

capital investment in each period has a marginal effect on stock 

prices. Since net capital investment has the forward effect on an

ticipating future earnings, this is shown as the effect from capital 

investment to earning prospects in Figure 2. If peoples' expecta

tions are rational, anticipated real activity is equated to real 

earning prospects through the feedback system of 1. 2, and 3 in 

Figure 2. Although the capital expenditure process is central, it 

is led by returns on capital and, thus~ real activity. The cause 

and effect between real activity and returns on capital are simple 

so long as real activity is exogenously given. Real activity leads 

returns on capital as shown in Figure 2. On the other hand, the 

relationship between returns on capital and net capital investment 

is explained through the profit adjustment flexible accelerator 

principle. It is subject, howev€r, to the availability of invest

ment funds 6 which is largely determined exogenously in the monetary 

sector. 

A model of investment expenditure under the flexible accel

erator principle, summarized in Jorgenson (1971), is given by: 

(4.4) 

6Secause of artificially fixed interest rates, investment 
demands have exceeded fund supply until recently in Japan. Thus, 
monetary policy, especially, credit rationing is expected to affect 
business investment. 
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where I is net capital investment, and K and K+ are the actual and 

desired levels of capital, respectively. (1 - A) with 0 < A 2 1 is 

an adjustment coefficient representing the speed of adjustment of 

actual capital to the desired level of capital stock. The main issue 

in the literature on corporate investment is how to determine de

sired capital K+ 'in Equation (4.4). There are two hypotheses in this 

concern: the expectation hypothesis for earnings or profits; and, 

the sales/output or capacity utilization accelerator hypothesis. 

In terms of the relationships in Figure 2, both the hypotheses are 

merged into a single concept in which real activity initiates every

thing. The former hypothesis puts more emphasis on feedback 3 

while the latter emphasizes the effect of returns on capital in the 

capital investment process. 

In the ex post relations in Figure 2, earning prospects are 

not observed directly, but incorporated into stock prices. Conse

quently, that relation can be examined through the empirical test of 

the relationship between capital investment and stock performances. 

Later, interactions among real activity, returns on capital, and 

capital investment are empirically tested. These are not the ulti

mate objectives, however. but are intermediate steps for testing the 

proxy effect hypothesis wherein anticipated real activity is re

quired to determine stock prices or stock returns. 

An available empirical study for capital investment is in

troduced here as an alternative view. Table 12 shows the results of 

an econometric study of corporate capital investment from the first 



Table 12. Econometric Study of Corporate Capital Investment, 1Q/1960-2Q/1972 

Explanatory Variable 

Stock 
Variable 

KF 
Dependent Variable (WPI)-l 

Capital investment by large - .1445 
manufacturing corporations (-6.89) 

-.1498 
(- 5.82) 

Capital investment by large 
non-manufacturing 
corporations 

Source: Suzuki (1980), pp. 131-132. 
Notes: 

Demand Financial 
Variable Variable 

S CD l1(W~I) WPI MWPI ) 

.2022 .4482 
(11.32) (3.08) 

.2050 .0668 
(10.40 ) (1 .85) 

.0394 .2654 
(21.36) (4.96) 

.0355 .0700 
(14.01 ) (4.87) 

Constant 

17.9136 
(6.22) 

18.1775 
(5.46) 

4.7597 
(4.16) 

3.5516 
(3.26) 

1. Figures in parentheses below explanatory variables and constants are t-ratios. 
2. All data are seasonally adjusted quarterly statistics. 
Symbols: 

KF = Corporate fixed asset formation 
WPI = Wholesale price index (1965 base) 

S = Corporate sales (¥100m) 
CD = Cash currency and deposits held by corporation (¥100m) 

R2 D-H 

.9366 .8631 

.9287 .6057 

.9678 .7462 

.9674 1.0470 

M = Money supply broadly defined (M2. end-quarter statistics, quarterly averages of 3-month 
moving average data, ¥100m) 

OJ 
~ 
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quarter of 1960 through the second quarter of 1972 in Japan. In 

addition to either a demand variable or a profit variable, one of the 

financial variables representing fund availability seems to be essen

tial in determining the level of capital investment. A stock adjust

ment variable for large manufacturing corporations is not likely to 

have a marginal effect on stock prices though this variable is impor

tant for gross investment or replacement investment determination. 

Real investment affecting stock returns is expressed as: 

I = IUb:T], Td, y) (4.5) 

where [b:TJ is the parameter for the availability of fixed cost bank 

credit, and y is real demand or tOeal activity. In an economy with 

fixed interest rate structure and a tradition of credit rationing the 

availability of bank credit is an important determinant. The real de

mand or activity variable is another important determinant for net 

capital investment. Generally, this real demand/activity variable 

can take anticipated values because of its forward-looking nature. 

4.1.3 Real Variables and Stock Returns 

Since the determinants of net capital investment theoretically 

have a marginal effect on stock prices, expected real stock returns 

are explained by growth in these variables. Earning prospects are 

determined through the capital expenditure process which in turn is 

{Jltimately caused by and affects real activity. As assumed in the 

money demand function, the real sector also rationally forecasts real 

actiVity. Thus, actual real activity with leads indicates 



91 

anticipated real activity or earning prospects under the assumption of 

rationality for real activity. So long as the real sector is con

cerned, the empirical soundness of this assumption can be examined 

through the analysis of common stock returns. If real stock returns 

depend on the growth of leading real activity variables rather than 

lagging variables, then the behavioral assumption of rational fore

casting by market participants is accepted. 

It is worthwhile to examine the effect of external fund avail-

ability. Due to Japanese financial characteristics, namely, the spe

cial type of credit rationing practiced, the marginal effect of net 

capital investment on real stock returns can be expressed in the fol

lowing empirically testable form: 

rrt = dO + d16ln[b:'tJ + d261nYt + et (4.6) 

\'/here [b:'tJ represents illvestment fund avail abil ity. Most invest

ment funds depend on indirect finance, i.e., bank loans. b stands 

for the degree of monetary tightness, i.e., credit rationing while 

1 represents the rates fixed on bank deposit. Because of the ration

ality assumption in the real sectors, 61ny takes values indicating 

leads. In Equation (4.6) both dl and d2 are expected to be positive. 

The variable 6in[h:'tJ used in determining real stock returns 

in Equation (4.6) ;s troublesome in terms of multicollinearity be

tween the two independent variables because it is likely that some 

kind of real money balances depends on anticipated real activity for 

given interest rates. Though the importance of the variable of 



fund availability is an empirical matter, Equation (4.6) is 

potentially reduced to: 

rrt = dO + d2~lnYt + ef 
where d2 > 0 is expected. 

4.1.4 Proxy Effect Hypothesis 

(4.7) 

Now the major results in this section are combined into a 
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single concept, the proxy effect of inflation. The condition that 

establishes the negative relation between (real) stock returns and ex

pected inflation in Equation (3.34) is equivalently expressed by 

Equation (4.7) through the process of postulating the negative rela

tion between inflation and real activity in Equation (4.3). If 

d; > 0 (d2 < 0) holds in Equation (4.7), (a l - 1) in Equation (3.39) 

is negative (positive). Equation (4.7) is more fundamental than 

Equation (3.34) in a valuation context. Therefore, expected infla

tion in Equation (3.34) is a proxy for real activity growth in Equa

tion (4.7). Rather than inflationary expectations, expectp.d real 

activity growth is the underlying force which determines stock re

turns. 

4.2 Empirical Tests for Proxy Effect Hypothesis 

Basically there are two aspects involved in explaining the 

proxy of inflation for real activity in determining common stock re

turns. The first aspect is the influence of monetary sector behav

iors in determining price inflation while the second is that of the 

real sector behaviors which are ultimately reflected in common 



stock markets. Based on results from monthly data, evidence is 

provided for'the two-aspect explanation. In addition empirical evi

dence obtained from quarterly data are shown in Appendix E for com-

parison with the monthly results. Also, the evidence for the 
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relations among real activity, returns on capital, and capital invest-

ment are presented in the text. Because of data availability, they 

are limited to quarterly-based tests. 

The market rates of return on common stocks and CPI-based in-

flation rates were obtained from the same sources as in the previous 

chapter. Table 13 provides the data sources of the variables newly 

used in this chapter. 

4.2.1 Estimates of Monetary Sector 
Behaviors 

The empirical test of Equation (4.3) based on monthly obser-

vations, shows negative relations between the current rate of infla-

t~on and anticipated real activity growth as shown in Table 14. 

Though a3 = 1 is expected from the view of the quantity theory of 

money, the empirical result of monetary growth is not a significant 

determininant of current inflation. As a result, current inflation 

is explained by the anticipated growth of real activity with inverse 

relations. In other words, the money demand function plus the 

rational expectation model links anticipated real activity to current 

inflation rates. 

The results obtained in Table 14 largely are consistent with 

the sign for the theoretically predicted coefficients; positive for 



Table 13. 

Variable 

t.lnP 

Variables and Data Sources 

Meaning and Data Sources 

Rate of changes in Wholesale Price Index: Price 
Index Annual, 1981. Research and Statistic Depart
ment, Bank of Japan. 

Rate of changes in seasonally adjusted Ml supply 
(currency plus demand deposits). Main Economic 
Indicators, O.E.C.D. . 
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IDPG Rate of changes in seasonally adjusted Industrial 
Production Index. Main Economic Indicators, O.E.C.O. 

GROCl Growth rate of profit returns on capital, not 
seasonally adjusted, Ministry of Finance, Government 
of Japan. 

GROC2 Growth rate of profit returns on capital, seasonally 
adjusted, Bank of Japan. 

GINVST Rate of changes in real corpor"ate capital invest
ment, seasonally adjusted. Annual Report on 
National Accounts, 1982, Economic Planning Agency, 
Government of Japan. 

Note: The same symbol of t.lnP is used for CPI-based inflation 
rates, too. 



Table 14. Regression of Monthly Inflation Rates on Monetary 
Growth Rates and Real Activity Growth Rates: 
lllnPt = aO + a2ll1nYt + a3ll1nMt + et 

Exp1 ana tory Single Regression Multiple Regression 
Variable 
(Lags or 11 /1955- 11/1955- 2/1955- 10/19555 Leads) 12/1981 a 12/1981 b 12/1981 b 12/1980 

Constant .1286 (1.10) .3718 (~ .39) .6535 (4.79) 
M1G 1.303 (.449) - 4.431 (-1.41 ) .3999 (.164 ) 

M
1
G(-1) .8206 ( .438) - 2.079 (-1.02) .7702 (.391) 

M1G(-2) .5318 1.362) - .1378 (- .086) 1.141 (.735) 

M
1
G(-3) .4368 (.283) 1. 393 (.833) 1.511 (1.22 ) 

M
1
G(-4) .5356 (.319) 2.512 (1.38) 1.881 (1.67) 

M1G(-5) .8282 (.493) 3.221 (1.77) 2.251 (1. 78) 

M
1
G(-6) 1. 315 ( .853) 3.519 (2.11 ) 2.622 (1.65) 

M
1
G(-7) 1.995 (1. 36) 3.405 (2.13) 2.922 (1.49) 

M1G(-8) 2.869 (1. 53) 2.881 (1.41) 3.362 (1.35) 

H1G(-9) 3.937 (1.35) 1.946 ( .616) 3.362 (1.35) 

IDPG912 ) - 7.400 (-2.79) - 5.412 (-3.24) 
IDPG(l1) - 6.388 (-3.68) - 5.068 (-3.55) 
IDPG(10) - 5.466 (-4.77) - 4.723 (-3.96) 
IDPG(9) - 4.634 (-4.65) - 4.378 (-4.50) 
IDPG(8) - 3.892 (-3.42) - 4.034 (-5.18) 
IDPG(7) - 3.240 (-2.49) - 3.689 (-5.79) 
IDPG(6) - 2.679 (-1.96) - 3.344 (-5.70) 
IDPG(5) - 2.208 (-1.70) - 3.000 (-4.63) 
IDPG(4) - 1.827 (- .61) - 7. .655 (-3.33) 
IDPG(3) - 1.536 (-1.54) - 2.310 (-2.32 ) 
IDPG(2) - 1.335 (-1.17) - 1. 966 (-1.62) 
IDPG(l ) - 1. 225 (-.706) - 1.621 (-1.12) 
IDPG - 1.205 (- .454) - 1. 277 (-.752) 
Sum of weights 14.571 (1.64) 12.228 (1. 27) - 40.034 (-5.91) 

M1G 16.930 (1.67) 

IDPG -43.477 (-5.70) 

Almon Lags Ml G < 2.10. NONE> M1G < 2.10.NONE > IDPr,(12) r1 1G < 1.9.NONE > 
" 2 • 13. IIONE > IDPG(12) 

R2 
<1.13.NONE> 

.012 .016 .114 .199 
D-W .591 1.740 2.902 1.985 

~The dependent vari~ble is the rate of inflation measured on Wholesale Price Index. 
The dependent variable is the rate of inflation measured on Consumer Pric\! Index. 

Notes: 
1. All constants and coefficients are multiplied by 100 = E+02. 
2. t-ratios for estimated coefficients are parenthesized after them. 
3. The degree of polynomial in the Almon lag notation in the multiple regression is 

restricted to one because of computer capability. 
Symbol s: 
M1G c Monthly growth rate of Ml (currency plus demand deposits). 
IDPG • Monthly growth rate of industrial production index. 
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money growth variables and negative for real activity growth 

variables. The significance for the money growth variables, t-ratios 

of 1.27, 1.64 and 1.67, is slightly lower than a satisfactory level 

at 95 percent level. On the other hand, the real activity growth 

variables are statistically significant. Thus, inflation is deter

mi ned 1 argely by anti ci pated demand pressure. The objective of mone

tary policy in Japan, as explained in Chapter 2. is mainly for 

controlling price inflation which is caused by sluggish real activ-

ity anticipated. In such an environment monetary restrictions are 

effective in stopping inflation while its expansions do not contri

bute consistently to price inflation. This is the reason why the 

causal relation from money to inflation is weaker than it is ex-

pected from results observed on United States data. 

Table 15 provides correlations between monetary growth (M1G) 

and real activity growth variables (IDPG). These correlations are 

largely positive because 74 out of 117 correlations observed are 

positive. The mean of these correlations is +.0260. While the abso

lute value of a2 is roughly three times as large as that of a3 in 

the test of Equation (4.3), the mean gl'owth rate of real activity is 

about two-thirds of that of money supply.7 Therefore, the total 

effect of real activity growth on current inflation is still nega

tive at this level of positive correlations between them. Even if 

these positive correlations potentially function to offset the 

7The mean growth rate of real activity is .00750 while that 
of money (M l ) supply is .01208 for 10/195.5-12/1980. 



Table 15. Correlation Matrix between Monetary Growth (M1G) and Real 
Activity Growth (IDPG) 

Per;od: 10/1955 - 12/1980 

H1G H1G( -1) H1G(-2) H1G(-3) H1G(-4) H1G(-5) "'l G(-6) M1G(-7) 

IDPG -.1095 .1949 .2191 -.0775 .1483 .0548 .0000 .1140 

IDPG(1 ) .1924 .2191 -.0707 .1483 .0548 .0000 .1095 .0894 

IDPG(2) .2366 -.0707 .1414 .0548 .0000 .1095 .0949 -.1265 

IDPG(3) -.0548 .1342 .0447 .0000 .1049 .1000 -.1140 .2588 

IOPG(4) .1304 .0447 .0000 .1049 .1000 -.1095 .2569 -.0632 

IDPG(5) .0837 .0000 .0894 .1049 -.1183 .2646 -.0447 -.0000 

IDPG(6) -.0000 .1000 .1225 -.1225 .2683 -.0447 -.0316 .0000 

IDPG(7) .1095 .1225 -.1342 .2608 -.0447 -.0316 .0316 .0000 

IDPG(8) .1414 -.1414 .2588 -.0316 -.0447 -.0316 .0316 -.0447 

IDPG(9) -.1378 .2646 -.0316 -.0632 .0447 .0000 -.0447 -.1183 

IDPG(lO) .2793 .0316 -.0707 .0447 .oaoo -.0548 -.1140 -.0000 

IDPG(l1) -.0316 -.0707 .0316 .0000 -.0548 - .1095 -.0000 -.0837 

IDPG(12) -.0632 .0316 .0000 -.0447 - .1140 -.0000 -.0770 .1049 

Note: The numbers parenthes;zed beh;nd each var;able are leads (+) and lags (-). 

M1G(-8) 

.0894 

-.1265 

.2530 

-.0707 

-.0000 

.0316 

.0000 

-.0632 

-.1049 

-.0000 

-.0894 

.1000 

-.2530 

1.0 

" 
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negative effect of real activity growth on inflation, this potential 

effect is hardly realized because of the insignificance of coeffi

cient a3. Thus, it is safely said that current inflation is largely 

determined by anticipated real activity growth. 

4.2.2 Empirical Relations among Real 
Activity, Returns on Capital, and 
Corporate Investment 

In this section the hypothesized relations in Figure 2 are 

tested. Tables 16-19 present the test results obtained from quarter

ly data. 8 It is expected that real activity, returns on capital, 

and corporate capital investment are highly correlated, and are 

unanimously positive in their effect on common stock returns. 

First, Table 16 provides the regression of real activity 

growth on changes in returns on capital which are not adjusted for 

seasonality. The result is significant enough to conclude that real 

activity and returns on capital interact with each other. Since 

lagged growth rates of returns on capital are more important in de-

termining real activity growth, returns on capital have a greater 

effect on real activity than real activity has on returns on capi

tal. The direction of this mutual effect is always both positive 

and statistically significant as was predicted by the theoretical 

development in the previou5 section. A similar result is, as shown 

in Table 17, obtained when the growth rates of seasonally adjusted 

8No monthly data are available for corporation-related 
statistics, i.e., returns on capital and corporate investment. 



Table 16. Regression of Real Activity Growth on Changes in Returns 
on Capitoal (A) 

Period: II/1956-IV/1980 
Dependent Variable: IDPG 

Variable Coefficient t-ratio 
Constant .0258 7.97 
GROC1(4) .0338 .067 
GROC1(3) :4305 1.35 
GROC1(2) .7559 3.15 
GROC1(1) 1.0102 4.20 
GROC1 1.1932 4.79 
GROCH -1) 1.3050 5.48 
GROCl(-2) 1.3456 5.72 
GROCl(-3) 1.3150 4.21 
GROC1(-4) 1.2132 2.42 

With Almon Lags: IDPGt = .0258 + 8.602 GROCl (4) < 2,9,NONE > + at 
(7.97) (4.20) 

R2 = 2.63 O-W = 2.164 

Notes: 
1. A parenthesized number after independent variables indicates 

their time lags or leads. 
2. Almon lag GROC1(4) < 2,9,NONE > is chosen because of its best 

statistical fitness. The second degree of polynomial, nine 
lagged variables, and no end-point restrictions are implied. 

Symbols: 
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IDPG = Quarterly growth rate of industrial production index, 
seasonally adjusted and real terms. 

GROCl = Quarterly growth rate of returns on capital, non-seasonally 
adjusted. Defined as: 
(1 + ROC1)/(1 + ROC1(-1)) - 1 
where ROCl is returns on capital without seasonal adjustment. 

u = Error term. 



Table 17. Regression of Real Activity Growth on Changes in Returns 
on Capital (8) 

Period:III/1958-IV/1980 
Dependent Variable: IDPG 

Variable Coefficient t-ratio 
Constant .0255 7.53 
GROC2(4) .3327 .636 
GROC2(3) .6362 1.91 
GROC2(2) .8817 3.38 
GROC2(1) 1.0692 3.97 
GROC2 1.1988 4.24 
GROC2( -1) 1.2705 4.68 
GROC2(-2) 1.2842 5.00 
GROC2(-3) 1.2400 3.97 
GROC2(-4) 1. 1378 2.33 

With Almon Lags: IDPGt = .0255 +9 •. 051 GROC2(4),< 2,9,NONE > + ut (7.53) (4.36) 

R2 = .230 D-W = 2.129 

Notes; 
1. A parenthesized number after independent variables indicates 

their time lags and leads. 
2. Almon lag GROC2(4} < 2,9,NONE > is chosen because of its best 

statistical fitness. The second degree of polynomial, nine 
lagged variables, and no end-point restrictions are implied. 

Symbols: 
IDPG = Quarterly growth rate of industrial production index, 

seasonully adjusted to real termed. 
GROC2 = Quarterly growth rate of returns on capital, seasonally 

adjusted. Defined as: 
(1 + ROC2)/(1 + ROC2(-1)) - 1 

100 

where ROC2 is returns on capital with seasonal adjustments. 
u = Error term. 



Table 18. Regression of Corporate Capital Investment Growth 
on Changes in Returns on Capital 

Period: 11/1956 - IV/1980 
Dependent Variable: GINVST 

Variable 

Constant 
GROC1(4) 
GROC1(3) 
GROC1(2) 
GROC1 (1 ) 
GROC1 
GROCl (-1) 
GROCl (.-2) 
GROCl(-3) 
GROC1(-4) 

With A1mon Lags: 

Coefficient 

.0866 
-.4330 
1.1783 
2.2996 
2.6309 
2.4722 
1.7234 

.3847 
-1.5441 
-4.0629 

GINVSTt = .0866 + 4.549 GROC1(4) < 2,9,NONE > + ut ( 1. 54) ( 1. 28 ) 

R2 = .006 o-w.= 2.081 

t-ratio 

1.54 
-.049 

.213 

.529 

.631 

.572 

.417 

.094 
-.285 
-.468 

Note; 
1. A parenthesized number after dependent and independent variables 

indicates each period of observation. 
2. Almon lag GINVST(4) < 2,9,NONE > implies the second degree of 

polynomial, nine lagged variables from GINVST(4), and no end
point restrictions. 

Symbols: 

101 

GINVST = Quarterly growth rate of corporate capital investment, 
seasonally adjusted and real termed. 

GROC1 = Quarterly growth rate of returns on capital, non-seasonally 
adjusted. Defined as: 
GROCl = (1 + ROC1)/(1 + ROC1(-1)) - 1 
where ROC1 is return on capital without seasonal adjustments. 

u = Error term. 



Table 19. Regression of Corporate Capital Investment Growth on 
Changes in Real Activity Growth 

Period: 11/1956 - IV/1980 
Dependent Variable: GINVST 

Variable 

Constant 
DPIG (4) 
DPIG(3) 
DPIG(2) 
DPIG(l) 
DPIG 
DPIG(-l) 
DPIG(-2) 
DPIG(-3) 
DPIG(-4) 

With Almon Lags: 

Coefficient 

.0292 
1.4007 

.7786 

.2966 
-.0383 
-.2262 
-.2669 
-.1606 

.0928 

.4933 

GINVSTt = .0292 + 2.377 GINVST (4) ~ 2,9,NONE > + ut (.269) (.621) 

R2 = .015 D - W = 2.108 

Note; 

t-rati 0 

.269 
1.18 
1.11 

.552 
-.065 
-.359 
-.455 
-.304 

.135 

.420 
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1. A parenthesized number after dependent and independent variables 
indicates each period of observation. 

2. Almon lag GINVST(4) < 2,9,NONE > implies the second degree of 
polynomial, nine lagged variables from GINVST(4), and no end
point restrictions. 

Symbols: 
GINVST = Quarterly growth rate of corporate capital invest~2nt, 

seasonally adjusted and real termed. 
DPIG = Quarterly growth rate of industrial production index, 

seasonally adjusted and real termed. 
u = Error term. 



returns on capital are used instead of non-seasonally adjusted 

figures. 
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Table 18 provides the empirical relations between corporate 

capital investment and returns on capital stock as profitability 

measure. The relationship is positive but no statistical signif

icance is observed. From the-real sector behavioral model of Figure 

2, corporate investment is stimulated by returns on capital and af

fects anticipated real activity through a feedback system. The 

regression results shown in Table 19 denies the significance of the 

relations between corporate capital investment and real activity. 

The Japanese experiences are very curious from the viewpoint of the 

u.s. standards in which corporate capital investment is accelerated 

by output or profits. In Table 18, the lagged variables of changes 

in returns on capital are not significant determinants of the growth 

of corporate capital formation. The lagged real activity growth 

variable in Table 19 is not significant either. In addition, the 

leads of both the variables in Tables 18 and 19 are also insignif

icant in determining the growth of corporate capital formation. This 

implies that no significant feedbacks from capital investment to out

put and profits are measured. Since theoretical earning prospects 

depend on these feedbacks, the growth rates in real corporate capital 

investment are not likely to affect real common stock returns. 

The seemingly most fundamental relations between activity/ 

profits and capital investment in the real sector apparently are not 
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channelized in Japan. In the investment-led, growth-oriented 

economy, corporate capital investment has been independent of the 

acceleration from activity and profits while earning prospects have 

been outside the influence from capital investment processes. The 

inconsistency between activity/profits and capital investment may 

be related to the Japanese financial and economic characteristics. 

In Japan, capital investment itself or economic growth itself can be 

the objective of business entities or the nation as a whole even if 

associated wealth of corporate owners is not maximized. Which vari-

ables in the real sector affect real stock returns is the next con-

cern in examining the proxy effect hypothesis. 

4.2.3 Empirical Relations between 
Stock Returns and Real Activity and 
Other Real Sector Variables 

In a stock valuation context, stock prices move in response 

to changes in earning prospects. Earning prospects are determined 

theoretically through interactions among real activity, returns on 

existing capital stock, and net capital investment. However, these 

interactions are not significant in statistical terms whenever the 

variables of corporate capital investment growth are included in 

empirical tests. Correlations between real activity growth and 

changes in returns on capital are positively strong while those be

tween changes in returns on capital and corporate capital investment 

growth are not significant at all. Thus, it is concluded in the 
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former section that earning prospects more fundamentally depend on 

real activity without any interaction with corporate capital invest

ment. 

The monthly test results for Equations (4.6) and (4.7) are 

presented in Table 20. The rate rif changes in investment fund avail

ability, AVAIL, is obtained as the difference between monetary growth 

and wholesale price growth. The growth rate of industrial activity, 

IDPG, is used for ~lny. In a single regression, both dl and d2 are 

positive with statistical significance while the significance of dl 
is lost in a multiple regression. In any case, the relationship be

tween real stock returns and real activity is evident. Anticipated 

real activity under the rational forecast assumption is the reasonable 

measure of earning prospects which in turn are incorporated into 

stock returns. 

Based on quarterly data, the relationships between real 

stock returns and two other real sector variables; returns on exist

ing capital and corporate capital investment were also tested. As 

the regression results in Table 21 show, real stock returns depend on 

changes in returns on capital in a rational manner. The leading 

variables for change in returns on capital are more important in 

determining real stock returns than the lagged variables. This re

sult is consistent with the empirical relations between stock returns 

and real activity and between real activity and returns on capital. 

On the other hand, the regression results shown in Table 22 suggest 

that the feasible relations theorized between capital investment and 



Table 20. Regression of Monthly Real Stock Returns on Fund 
Availability Growth and Real Activity Growth: 
rrt = dO + dlAVAILt + d2IDPGt + et 

Explanatory Single Regression Multiple Regression 
Variable 
(Leads 
and Lags) 11 /1955-10/1981 1/1955-12/1980 9/1955- 3/1981 

Constant 1.370 (6.04) .8013 (.267) .2288 (.581) 

AVAIL .0329 (.186) - .0553 (-.452) 
AVAIL(-1) .0124 (.129) - .0404 (-.439) 
AVAIL(-2) .0043 ( .069) - .2556 (-.390) 
AVAIL(-3) .0089 (.115) - .0107 (-.217) 
AVAIL(-4) .0260 (.279) .0041 (.078) 
AVAIL(-5) .0556 (.596) .0190 (.255) 
AVAIL(-6) .0978 (1.26) .0339 (.329) 
AVAIL(-7) .1526 (2.42) .0487 ( .364) 
AVAIL(-8) .2199 (2.33) 
AVAIL(-9) .2998 (1.71) 

IDPG(12) 7.113 ( .657) 
IDPG(ll) 8.256 (1. 20) 
IDPG(10) 9.278 (2.00) 
IDPG(9) 10.179 (2.33) 14.657 (1.47) 
IDPG(8) 10.957 (2.17) 14.646 (1.88) 
IDPG(7) 11.614 (2.08) 14.616 (2.51) 
IDPG (6) 12.148 (2.17) 14.595 (3.30) 
IDPG(5) 12.562 (2.49) 14.575 (3.51) 
IDPG(4) 12.853 (2.95) 14.554 (2.80) 
IDPG(3) 13.022 (2.81 ) 14.534 (2.08) 
IDPG (2) 13.070 (1.89 ) 14.534 (2.08) 
IDPG(1) 12.996 (1. 20) 14.513 (1.60) 

Almon lags AVAIL < 2.10.NONE > IDPG(12) < 2,12,NONE > AVAIL < 1.8,NONE > 
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IDPG(9) < 1.8,NONE > 

Sum of weights .9103 (2.71) 134.047 (4.75) AVAIL: -.0263 (-.068) 
IDPG: 116.680 (3.44) 

R2 .030 .070 .063 
D-W 2.047 2.118 2.137 

Notes: 
1. Dependent variable rrt is obtained as MONRt/(l + pt ), where MONR is the actual 

monthly rate of return nnd ~t is expected inflation obtained for Table 8. 
2. All constants and coefficients for IDPG's are multiplied by E+2 = 100. 



Tab 1 e21 . Regression of Real Stock Returns on Changes 
in Returns on Existing Capital = Quarterly Data Basis 

Period: 11/1956 - IV/1980 
Dependent Variable: rr 

Variable 

Constant 
GROC 1(4) 
GROC 1 (3) 
GROC 1 (2) 
GROC 1 (1) 
GROCl 
GROC 1 (-l) 
GROC l( -2) 
GROCl(-3) 
GROC 1 (-4) 

With Almon lags: 

Coefficient 

.0426 
3.4322 
2.8846 
2.3665 
1.8778 
1. 4187 

.9890 

.5889 

.2182 
-.1230 

rrt = .0426 + 13.652 GROC1(4) < 2,9,NONE > + nt (5.05) (2.56) 

R2 = .148 D - W = 1.959 

Note: 

t-ratio 

5.05 
2.60 
3.48 
3.80 
3.00 
2.19 
1.60 
.963 
.268 

-.094 
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1. A parenthesized number after independent variables indicates 
their time lags or leads. 

2. Almon lag GROC1(4) < 2,9,NONE > implies the second degree of 
polynomial. nine lagged variables and no end-point restrictions. 

Symbols: 
rr = Quarterly real returns on the market portfolio of common 

stock. 
GROCl = Quarterly growth rate of returns on capital, non-seasonally 

adjusted. 
u = Error term. 
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Table 22. Regression of Real Stock Returns on Growth Rates 
of Corporate Capital Investment: Quarterly Data Basis 

Period: 11/1956 - 1/1980 
Dependent Variable: rr 

Variable 

Constant 
GINVST(4) 
GINVST(3) 
GINVST(2) 
GINVST(l) 
GINVST 
GINVST(-l) 
GINVST(-2} 
GINVST(-3) 
GINVST(-4) 

With Almon lags: 

Coeofficient -. ------

.04022 
-.02315 
-.01012 
-.00043 
.00592 
.00891 
.00857 
.00487 

-.00217 
-.01255 

rr = t .0402 - .0201 GINVST(4) <.2,9,NONE > + ut (3.95) (-.383) 

R2 = .037 D - W = 1.698 

Note: 

t-ratio 

3.95 
-1.68 
-1.11 

-.055 
.704 

1.01 
1.02 

.621 
-.237 
-.908 

1. A parenthesized number after independent variables indicates 
their time lags or leads. 

2. Almon lag GINVST(4) < 2,9,NONE > implies the second degree of 
polynomial. nine lagged variables and no end-point restrictions. 

Symbols: 
rr = Quarterly real returns on the market portfolio of common 

stock. 
GINVST = Quarterly growth rate of real corporate capital investment, 

seasonally adjusted. 
u = Error term. 
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real stock returns are not present. This apparently reflects the 

irrationality of corporate investment activities which depend neither 

on output/profit acceleration nor feedbacks. Thus, stock returns do 

not incorporate corporate capital investment, but do real activity 

and returns on capital. 

In spite of the inconsistency among the real sector variables, 

the evidence is sufficient to complete the explanation of the proxy 

effect hypothesis. The entire story is now completed by combining 

the first substory based on monetary sector behaviors with the latter 

togethel~. The monetary sector rationally forecasts anticipated real 

activity. This rationally forecasted real activity then is reflected 

in stock price movements as earning prospects in the real sector. 

When real stock returns, a phenomenon in the real sector, are anal

yzed in terms of expected inflation, expected inflation is proxy for 

anticipated real activity. Thus, the negative relationship between 

expected inflation and real stock returns is traced more fundamental

ly back to sectoral behaviors: both the positive relation between 

anticipated real activity and real stock returns in the real sector 

and the negative relation between anticipated real activity and in

flation in the monetary sector. 

Though the story of the proxy effect hypothesis is completed, 

a fundamental question is left unsolved. It is evident in both the 

monetary and real sectors that anticipated real activity is rational

ly forecasted as if anticipated real activity is exogenous. In the 

monetary sector behavioral equation, anticipated real activity is 
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assumed to be exogenously given. Among the real sector variables, 

real activity neither directly nor indirectly interacts with corpor

ate capital investment. Then, how is real activity anticipated? 

Just exogenously? The rationality of anticipated real activity is 

obtained from ex post statistical results, and does not answer why it 

is rational. The most likely source of capital investment for anti

cipated real activity is empirically denied in Japanese cases. 

4.2.4 Stock Returns, Inflation, 
and Real Sector Variables 

The entire story of the proxy effect hypothesis is already 

completed and tested enough to enjoy some empirical support. More 

fundamentally real stock returns depend on a single most important 

variable, real activity growth. Inflation is proxy for real activ-

ity growth in this model. Actually expected inflation loses its 

significance in explaining stock returns when it. is added to real 

activity growth as an explanatory variable. The regression results 

shown in Table 23 provide the confirming evidence that expected in

flation is proxy for real activity growth because of the lost ex

planatory power in expected inflation. Thus, all the evidence 

presented here suggests that the negative relations between stock 

returns and expected inflation rates are explained by the proxy ef

fect hypothesis through real activity-inflation and real activity-

stock return relations. 

Inflation is channelled into common stock returns through 

real activity and returns on capital which respectively represent 



Table 23. Regression of r~onthly Real Stock Retul"ns on Expected Inflation and Real Activity 
Growth, 1/1955-12/1980: 

rrt = .4883 - 1.1559 P
t 

+ 1.20991 IDPG(12) < 2,12.NONE > + e
t (1.021) (1.104) (3.954) 

R2 .074 
D-W 2.103 

Almon Lag Structure 

IDPG(l2) : 4.833 (.439), IDPG(ll): 6.175 (.863) , IDPG (1 0): 7.401 (l.50) 

IDPG(9) 8. 510 (l. 84) • IDPG(8) 9.504 (1. 82) , IDPG(7) 1 0 . 380 (1. 82 ) 

IDPG (6) 11.141 (1.97), IDPG(5) 1l.785 (2.31), IDPG(4) 12,314 (2.81) 

IDPG(3) 12.726 (2.74L IDPG(2) 13.021 (1.89L IDPG(l ) 13,201 (l.22) 

Sum of Weights: 120.991 (3.954) 

Note: The coefficients for a11 IDPG variables in Almon lag structure are multiplied by 
E+2 = 100. 
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production and profit expectations. On the other hand, inflation is 

not channelled into corporate capital investment. Such investment 

seems to be fairly independent of other real sector performance vari

ables. Stock returns appear to reflect anticipated real activity and, 

then, anticipated profits which can channel inflation. Stock returns 

are independent of the growth of corporate capital investment which 

cannot channel inflation. As final evidence, Table 24 presents the 

relationship between inflation and the growth of real corporate capi

tal investment ona quarterly data basis. Since current inflation is 

independent of both the leads and lags of corporate capital invest

ment growth. inflation is independent of corporate capital investment 

behaviors. Since common stock performance depends on real activity 

and profit anticipation channelling inflation, this result is con

sistent with the obtained relations among the real sector variables 

in Tables 16-19. Though corporate capital investment itself is a 

component of real activity, it behaves in a fairly independent manner 

to inflation and stock returns in Japan. 



Table 24. Regression of Inflation on Real Corporate Capital 
Investment Growth, III/1959-IV/1979: Quarterly 
Data Basis 

Pt = 1.678 - .953 GINVST(5) < 2,11,NONE > + et 
(8.94) (-.913) 

.018 
1.428 

Almon Lag Structure 

GINVST(5) -.08281 (-.355), GINVST(4) -.04635 C··.285) 

GINVST(3) -.02230 (-l.72), GINVST(2) -.01065 (-.083) 
GINVST (1) -.01141 (-.083 ), GINVST -.02458 (-.173) 
GINVST(-l): -.05016 (-.364), GINVST(-2): -.08814 (-.685) 
GINVST( -3): - .1385 (-l. 07) , GINVST(-4) : -.2013 (-1. 24) 

GINVST(-5) : - 2715 (-l.18) 

Note: Both p and GINVST are in a percent change form, i.e., the 
rate of changes multiplied by 100. 

Symbols: 
p = Quarterly rate of changes in Consumer Price Index. 
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GINVST = Quarterly growth rate of real corporate capital investment, 
seasonally adjusted. 



CHAPTER 5 

CONCLUSIONS AND MACROECONOMIC IMPLICATIONS 

5.1 Conclusions 

Starting from the theoretical investigation of the counter

Fisher effect through inflation-caused wealth transfers, it is found 

that either the offset of different wealth transfers or market inef

ficiency causes the cash flow effect on stock returns to be neutral. 

In the empirical test for recent Japanese experiences, this is seen 

in the insignificant coefficient of an expectation difference be

tween the two rates formed at time t-] and t in ex post relations. 

However, the coefficient for expected inflation, whose expected 

value of unity would just compensate for purchasing power loss, 

empirically takes a very negative value with statistical significance. 

Common stock investors are found to generally not be hedged against 

inflation because of this reason rather than the cash flow effect 

reason. The negativity in this relation is not directly explained in 

a valuation context since earnings before wealth transfers are as

sumed to be independent of inflation. 

The possibility that the cash flow effect causes real stock 

returns to vary over time is rejected empirically. However, another 

source of variation in real stock returns is found in the concept of 

an inflation risk premium; an additional component of the required 
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rate of return in the condition of high and volatile inflation. For 

the entire test period of 1/1955-11/1981, however, the required rate 

of return is independent of inflation risk when the variable is mea

sured by the standard deviation in forming inflationary expecta

tions. For the more recent period of 1/1970-11/1981. on the other 

hand, the real cost of capital (the required rate of return) totally 

consists of the inflation risk premium which changes over time. In 

addition to this short-run disturbance of the constancy in the real 

cost of capital, much variation in real stock returns is caused by 

variation in expected inflation with the non-unitary coefficient ob

tained empirically for the equation explaining nominal stock returns. 

To explain the negative relationship between expected infla

tion and stock returns in the stock valuation theory, an indirect or 

induced relationship between expected inflation and stock returns is 

next investigated in terms of the proxy effect hypothesis. The key 

concept to connect the phenomenon in the monetary sector and that in 

the real sector is real activity growth. The relationship between 

expected inflation and anticipated real activity is linked through 

the money demand function, aided by both the old quantity theory of 

money and the rational expectation mod~l. The empirical relationship 

between them is negative even if the positive correlations between 

real activity growth and monetary growth are taken into cccount. The 

relationship between real activity growth and real stock returns is 

positive empirically. These two kinds of relationship together pro

vide the evidence needed for the proxy effect hypothesis to hold. 

This extends the merely statistical relationship to the causally traced 
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traced one. The negative effect of expected inflation ultimately 

appears in stock returns through real activity growth which is ration

ally anticipated in determining inflation and stock returns. Actual

ly, expected inflation as an explanatory variable loses its statistical 

significance in determining real stock returns when it is added to the 

real activity growth variable. The proxy effect hypothesis is valid 

so that the mere statistical relationships between expected inflation 

and real stock returns are explained by causal relations. Further, 

this negative relationship or non-neutrality can be statistically ex

tended to the non-constancy of real expected return under inflation. 

Though the availble study using data on Japan shows a posi

tive emoirical realtionship between capital investment and a demand 

variable, in this study the growth of real corporate capital invest

ment is fairly independent of real activity, returns of existing capi

tal stock, and real stock returns. The different behavioral pattern 

of co~porate capital investment is attributed to the fact that capital 

expenditure decisions in Japan are not handled in the standard pres

ent value criterion of the U.S. capital budgeting tradition. Thus, 

value-maximization as a managerial objective is quite independent of 

a series of investment processes from fund raising to investment 

selection in Japan. 

This empirical study also suggests that the control of infla

tion itself does not have any economic significance because inflation 

is simply the by-product of real activity (anticipation). Rather, 

it suggests that the control of real activity anticipation is essen

tial for maintaining active stock markets and stable inflation. 
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However, little is known about how the anticipation of real activity 

can be controlled. Thollgh thi s vari ab 1 e is treated as exogenous, it 

is not purely so in a more dynamic framework. It is interesting and 

important as a future research subject to find controllable vari

able(s) for real activity anticipation. 

5.2 Macroeconomic Implications of Inflation 
through Eguity Market Performances 

The following points derive from this study and have poten-

tially important macroeconomic implications: 

1. Current inflation is determined by anticipated real activity 

growth whi ch is rationally forecasted in the monetary sector. 

There exists a negative relationship between current infla

tion and anticipated real activity growth, implying that 

inflation can be controlled by the macroeconomic policy of 

stimul ati ng real growth. This is rather contradi ctory to 

what is normally thought in the face of high inflation in 

Japan and elsewhere. 

2. Investors are generally rational in incorporating future real 

activity or real earnin~s into their investment decisions. 

In other words, the real performances of the stor.k market de-

pend on thp inflation's real meaning in economics with the 

fair ability to rationally forecast the future course of the 

nation's economy. In the long-run, the Japanese equities 

market is relatively efficient in that it reflects the es-

sence of economic activity. 
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3. There exists no inconsistency between the monetary sector 

behavior and the real sector behavior. The behaviors of both 

the sectors rationally incorporate anticipated real activity, 

which is the single most important variable to determine both 

inflation and rates of return on stock investment. 

4. The growth in nominal money is not so important or signif

icant in determining both current inflation and future real 

activity as it is generally believed. For current inflation, 

anticipated real activity is more important and significant 

than nominal money supply. For real activity growth, the im

mediate effect of monetary growth is generally positive. 

But, the lagged effect of monetary growth, which is not neces

sarily consistent both in direction and significance, makes 

the total effect of monetary growth uncertain. Thus, infla

tion is not totally a monetary phenomenon, and monetary 

policy is not certain in an effort to control anticipated 

real activity as well as inflation. 

5. The most disppointing result from the empirical tests is that 

corporate capital investment in real terms ;.s fairly inde

pendent of the other real sector performance variables which 

transmit price inflation. The lack of managerial capital 

budgeting standards seems to be one of the most important 

factors for this. However, this should not be the case in 

the future when investment funds are raised directly through 

domestic and foreign securities markets. 
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6. ThQugh inflation may cause a difference in real stock 

performances within the business sector, the effect of infla

tion through wealth transfers on stock returns is minimal. 

This implies that the government fiscal policy of corporate 

taxation is just and fair for corporate owners as a whole. 

This implication is correct because the stock market is ef

ficient enough to price corporate earning prospects correct

ly or rationally. 

7. The investor's requirement of inflation risk premia for com

mon stocks is relative to bond's performances. Under high 

and volatile inflation, common stocks are exposed to an addi

tional uncertainty to which bonds are not subject. The bond 

market development of the 1970s has, thus, influenced the 

return structure of common stock with extreme cost-push in

flation. 

In macroeconomic implications, inflation has no positive 

aspects at all in the basic relation to the growth of rea, activity 

wh i ch is a 1 mi ghty in real stock return determi na ti on. Thi s conc 1 u

sion is commonly shared in the studies for U.S. markets. The biggest 

difference between the U.S. and Japanese studies exi~ts in corporate 

investment behaviors in spite of the same empirical result of the 

negative relation between (expected) inflation and real stock re

turns. In the U.S. case, inflation is negatively related to the 

growth of corporate capital investment which in turn is directly 
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corre1ated to the growth of the entire real activity. On the other 

hand, inflation and the growth of corporate capital investment are 

fairly independent in Japan though inflaticil, real activity growth, 

returns on capital stock, and real ~tock returns are significantly 

correlated. Corporate capital investments do not have a marginal ef

fect on firm values and stock returns in Japan. The implication for 

modern financial theory is not applicable for Japanese firm behav

iors. In other words, capital investment projects are not neces

sarily accepted due to their marginal contribution to the market 

value of firms. Therefore, the obtained empirical results of the re

lationship between inflation and stock returns do not include the 

essence of investment in finance. The inflation-affected returns or 

interest rates on securities investment are not related to the quan

tity of capital investments while they are fairly well related to 

inflation-transmittable profitability and economic activity. 

The value-maximization standard seems to be inefficiently 

pursued in Japan because of the inconsistent dual standards of profit 

maximization and the growth through capital investment. Therefore, 

the obtained result that stock returns are more closely related to 

simple profit-maximization through real activity growth rather than 

the more independent objective of the growth through capital invest

ment is limited in economic implications to the non-interacted part 

of production activity. 

In the past economic course of Japan. the major conclusion of 

inflation-sensitive expected real returns includes little practical 
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importance for the government to stimulate corporate capital 

investment because the stock market is not the major place to raise 

investment funds. However, the role of the stock market in raising 

capital funds is becoming important today in relation to a major 

structural change in financing during the 1970's. In these circum

stances, the conclusion of the non-constancy of expected real re

turns becomes more important in understanding corporate investment 

behaviors in relation to inflation and interest rates. The conslu

sions from this study may be positioned and applied meaningfully as 

efficiency of investment is required for the future of Japan. 



APPENDIX A 

MAJOR STUDIES FOR RELATIONSHIPS BETWEEN RETURNS 
ON FINANCIAL ASSETS AND INFLATION 

Notations 

R = Nominal rate of return 

r = Real rate of return 

P = Level of commodity prices 

= Rate of change in inflation level 

~E = Rate of change in purchasing power 

IE = Expected rate of inflation 

IA = Actual rate of inflation 

IU Unanticipated rate of inflation 

V = Value of an asset 

S Price of a share 

Rj = Rate of return on stock j 

Rk = Rate of return on the stock market portfolio 

RL = Rate of return on a bond linked to the CPI 

RD = Rate of return on a bond linked to the $ 

RK = Rate of return on black market $ 

RN = Rate of return on Natad ($ notes) 

p. = Serial correlation of degree i (i = 1.2, ... ) 
1 

122 



Table Al. Major Studies for Relationships between Returns on Financial Assets 
and Inflation 

Author 

A. Stocks Nelson (1976) 

Bodie (1976) 

Jaffe and 
,...andelker 
(1976) 

Lintner (1~73) 

Sample Period 

7/1953-4/1971 
fo'onth ly 

1953-1972 
Yearly or fo'onthly 

1/1953-12/1971 
Monthly 

1900-1970 
Yearly 

Test 

A 
Rt= a+ blt-i + tt 

i = =4, · . + 4 

4 u 
Rt= a+~ 4bi It-1 + ct 

J= 

1 +rt= a+ b(a + ~~) + ct 

1 + r = a + b(a + uA) + c . t l t 

1 +rt= a+ b1(1 + ~:) 

+ b2(1 + 6~) + ct 

A 
Rt= a+ bft + ct 

R = a + bIA + c 
t t t 

r - a+ b:A + c 
t - • t-1 t 

4 
Rt= a+~-

4
b1I:_i + ct 

1--

4 
rt= a+ r biIAt . 

i=-4 -l 

Rt a+ b
1
E + b

2
I

+ 
+ b

3
r + b

4
R
8 

+ f t 

Eis percentage earning 
changes 

I stands for deflation 
rate. and 

I+ for inflation rate. 

R8 is the long-tenn bond 
rate. 

Hypothesis 

a > o. b "' 

For i = -4, ... , +4, 

bi > 0 

r10 hypotheses are 
specified 

The empirical relation 
is i nves ti gated 

a> 0, b > O 

a > 0, b > O 

a > o. b O 

a > 0, Eb; > 0 

a > 0, !bi O 

a > 0, b
1 

> 0, 

b2 > 0 

b3 < o. b4 < 0 

Findings 

b < 0 

For most i, 61 < 0 

3 < 1, 6 == 6 to 10 

a < o. 6 == 6 

s < o. 61 > o. 62 > o 

3 = 0.017, 6 = -3.014 

a= .011, G = -2.970 

a= .015, b = -3.338 

a = .022, 6_ 3• . , 61 < o 

c1 = .022, 6_3• ... , 61 < 0 

a> o. b
1 

> o, b2 > o 

b3 < 0, b4 < 0 

(all significant at 5 
percent) 

--' 

"' w 



Table Al.--Continued 

Author 

Brenner (1976) 

B. Bonds Fama (1975) 

Cargill (1976) 

Sample Period 

l/1953-7/1971 
Monthly 

1/1953-7/1971 
Monthly 

6/1952-6/1959 
12/1959-12/1970 
3-month bi 11 s 
9 to 12-month rate 
1-,2-, .. . , 5-, 
10- , 20-year rates 

Test 

lA = a+ bRt + Et t 

1~ =a+ bRt + Et 
E E 

Rt a +b11t + b2st + Lt 

IE and SE are taken 
f~om Livingstone's 
survey data. 
A 

6t =a+ bRt + Et 

A 
6t =a+ blRt + 

A 
+ bi\-1 + Et 

R =a+ blE + E 
t t t 

IE are taken from 
Livingstone's survey 
for 8- and 14-month 
forecasts. 

Hypothesis 

a > 0 b 1 

a > 0 b 1 

a > O,b b
2 

> 0 

a= rE b = -1 
Pi(ct) = O,i = 1,2,3 

E a= r b1 = -1 

b2 = 0 

pi( E) = 0, i - l,2,3 

a > 0 
~ = 1 

Findings 

a > 0,6 < 0 for l/1953-7/1971 
a > 0 ,6 :: 0 for 1 /1953-6/1966 
a > 0,6 < 0 for 7/1965-7/1971 
a > o,6 = o 

a> o,61 :: 0,62 = 0 

For one-month bills, 
i = 0.0007 
b = -.98 

pi(c):: o. i - 1,2,3 

For one-month bills, 
a= 0.0006 

61 = 0.87 
6 = .11 

pi(~) :: o. i = 1,2,3 

Similar results, basically 
confirming the hypothesis, 
were obtained for one-, 
two- and six-month bills. 

a > o 
0 < 6 < 1 for 1/1952-6/1959 
6 > 1 for 12/1959-12/1970 

(except for long-term 
rate) 

(Cochrane-Orcutt GLS pro
cedure was employed.) 

N 
~ 



Table Al.--Continued 

Author Sample Period 

Brenner ( 1976) l/1953-7/1971 
Monthly : one-month 
bills 1-, 5-, and 
20-year rates 

6/1959-7/1971 
6-month bi 11 s 

Test 

A 
rt - a+ bRt + ( t 

rE 
t a+ bRt + bRt + [ t 

Rt= a+ b1I~ + b2s~ + [ t 

I~ and S~ are taken from 
LTvingstone's survey 
data. 

Source: Brenner and GalaT {T978), Reprinted in Ballinger (1978). 

Hypothesis 

a =/ b = l 

a = / b = 1 
1 

b2 > o 

Findings 

a .,, o. 6 " 1 
a> o. b < o 

a < o. b " 

a> a. 6 ,, 1. b2 ,, o 

N 
u, 



APPENDIX B 

MUNDELL MODEL FOR INFLATION AND REAL INTEREST 

The theory presented in Mundell (1963) shows that anticipated 

inflation or deflation is likely to raise (lower) the money rate of 

interest by less than the rate of inflation (deflation) itself. The 

partial adjustment of the money rate of interest to inflation (de

flation) implies that the real rate of interest varies against in-

flation. 

The model is expressed by the following numerical presenta-

tion: 
M _ K 

1) W - - W 

M K where Wand W depend on 

2) I = I(r); Ir < 0 

3) S = S(m); Sm < 0 

4) I(r) = S(m) ... IS curve 

5) ~ = m(i); mi < 0 ... LM curve 

Notations: 

W = Wealth 

M = Money which yields no interest 

K = Capital stock which yields interest or returns 
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I = Investment 

S Saving 

P Price level 

= Money rate of interest 

r = Real rate of interest 

When the model is analyzed in the Hicksian IS and LM curve framework .. 

it is shown in Figure Bl. The IS schedule, the locus of pairs of 

real interest rates and real money balances alon~ I = S, has a posi

tive slope. On the other hand, the LM schedule. the locus of pairs 

of money interest rates and real money balances along m = ~ , has a 

negative slope. 

Since the IS and LM schedules intersect at O. under no infla-

tion, both the goods and money markets are in equilibrium with the 

equilibrium interest rates, rO = i O' and the equilibrium real money 

balances, mO. Now, suppose that people start to anticipate infla

tion which causes real money balances to decrease from rna to ml . 

Correspondingly, the money rate of interest increases from iO to i1 

while the real rate decreases from rO to r l reflecting the rate of 

inflation RT. Both Rand T may represent the new equi11brium at

tained through a shift in either the IS or the LM schedule. Since 

the LM schedule is derived on the basis of a money rate of interest, 

i.t shifts downward by the vertical distance RT. the rate of infla-

tion. Thus. as a result of that shift. a new equilibrium T is ob-

tained. The new equilibrium T implies that a real rate of interest 

is decreased by inflation. 
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The IS schedule alterllatively shifts upward when it is 

expressed in terms of nominal rates. (To maintain S = I for a given 

rate of inflation all along the original IS schedule.) The new 

equilibrium R, which is attained through an IS shift, implies that 

the money rate only partially adjusts to inflation. 

The new equilibrium T indicates the condition anticipated in 

the goods market as a consequence of the shift in inflationary expec

tations. Both real investment and real saving are higher at T than 

at Q; the inflationless equilibrium. When the prices are expected 

to rise, the money rate of interest rises by less than the rate of 

inflation giving impetus to an investment boom and acceleration of 

growth. 



APPENDIX C 

EMPIRICAL TEST RESULTS FROM QUARTERLY DATA: WEALTH 
TRANSFER AND INFLATION RISK PREMIUM EFFECTS 

1. Regressions of Quarterly Market Returns on Expected Inflation 

and Inflation Expectation Difference: 

f t = aO + a1Pt + a2(pt +1 - pt ) + ut 

Regression 1: 
Period: IV/1955-IV/1980 

rt = .0734 - 2.159Pt + 4.791 GAP t + ut (4.41) (-2.38) (1.39) 

R2 = .084 D-W = 1.784 

Regression 2: 
Period: 1/1956-1/1981 

rt = .0752 - 2.243Pt - 1.885 GAP t _1 + ut 
( 4.48) (-2.48) ( - . 549 ) 

R2 = .063 D-W = 1.746 

Regression 3: 
- Period: IV/1955-I/1981 

r t = .0771 - 2.348Pt + .3012DIFt + ut 
(4.48) (-2.45) (.644) 

R2 = .070 D-W = 1.766 
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Regression 4: 
Period: IV/1955-I/1981 

f t = .0777 - 2. 381Pt + .239DIFt _1 + u
t 

(4.51) (-2.49) (.519) 

R2 = .069 D-W = 1. 763 

Notes: 

1. t-ratios for estimated coefficients are parenthesized below 
them. 

2. Pt , GAPt (=Pt+1 - Pt ), and GAP t_1 (=Pt - Pt - 1) in Regressions 

1 and 2 are obtained through the first-step regression of 
r t = F (P(3) < 2,8,NONE ». The results of the first-step 
regression using the Almon lags are: 

Period: IV/1955-I/1981 

Cons tant: .0777, P{3}: 
(4.53) 

P (1): -.3987. P: 
(-1. 79) 

P(-2}: -.3011, P(-3): 
(-1. 36) 

Sum of Almon Lags: -2.383 
(- 2.50) 

-.2901 , P(2): 
(-.564) 

-.4009, P{-l)' 
{-1.41} 

- .1991 , P(-4): 
(-.834) 

-.3618 
{-1. 46} 

-.3684 
(-1.?9) 

-.0624 
(-.124) 

3. Pt in Regression 3 and 4 is estimated within the ultimate 
regression structure. Pt = P{3} < 2,8,NONE > is used there. 

4. DIFt (=Pt+l - Pt ) and DIFt _l {=Pt - Pt -1} used as an explan
atory variable are externally obtained. DIFt = Pt+l - Pt 
and DIF t _l = Pt - Pt -1, implying the expectation difference 
in inflation, depends on the actual difference available in 
ex post. 

2. Serial Correlations in Monthly Expected Inflation and Actual 

Inflation 1955-1981 (Table C1). 



Table Cl. Serial Correlations in Quarterly Inflation 

Serial Expecteda Actual 
Correlation Inflation Inflation 
Coefficient Pt Pt 

Pt,t+3 .2886 

Pt,t+2 .3227 

Pt, t+l .2675 

Pt,t-l .9555 .2677 

Pt , t-2 .8692 .3283 

Pt , t-3 .7553 .2896 

Pt ,t-4 .6259 .2816 

Pt , t-5 .4923 .0584 

Pt ,t-6 .3749 .2060 

apt is the weighted average of Pt+3~ Pt+2 ... , Pt-4 whose 
relative weiahts are the same as those obtained in Note 2 of 
Appendix C. -
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3. Regressions of Quarterly Market Returns on Inflation Risk and 

Expected Inflation: 

Y't :: aO" + a 0"""( 0- ) + a1 Pt + ut'''' Pt v 

Regression 1: 
Period: IV/1955-I/1981 

f t = .0834 - .24510p - 2. 516Pt + ut 
(4.84) (-1.81) t (-2.66) 

R2 = .097 o-w = 1. 745 

Regression 2: 
Period: IV/1955-I/1981 

Notes: 

Y't = .0826 - .24290p - 2.465Pt 
(5.03) (-1.82) t (-2.78) 
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1. t-ratios for estimated coefficients are parenthesized below 
them. 

2. 0- in both Regressions are obtained as standard deviation 
Pt 

of monthly inflation rates for the past twelve months and 
the current month. 

3. Pt in Regression 1 is obtained within the ultimate regres
sion structure as Pt = P(3) < 2~8,NONE >, the Almon lag 
notation. 

4. Pt in Regression 2 is the same as explained in Note 1.2 
above. 



APPENDIX D 

COMPARISON OF NEGATIVE EFFECT OF INFLATION ON STOCK 
RETURNS BETWEEN MUNDELL-TOBIN AND FAMA MODELS 

Mundell-Tobin Model 

Because of the exogeneity of inflation, the decreased 

equilibrium real return as a discount rate is adjusted by realized 

real returns. As soon as inflation is expected, investors realize 

real capital gains because of a decreased discount rate and increased 

earning expectations. Thereafter, the realized real returns are 

equated to the equilibrium real rate, i.e., the decreased real ex-

pected returns. Figure 01 illustrates the time path of realized 

real returns and the expected real returns. During the first period 

since the onset of inflation, there exists disequilibrium between 

the realized and the expected real rates of return. Thereafter, 

they both take the same path at the rate lower than the initial real 

rate. 

Fama Model 

Since price inflation is endogenously determined in Fama's 

Model, the real required rate of return is adjusted by the expected 

real returns which are determined by both real earning expectations 

and the required rate of return in a stock valuation context. Only 

during the initial disequilibrium period, is the expected real rate 
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of return decreased. As soon as inflationary expectations are onset, 

stock prices decrease while expected real returns are increased to 

the original before the onset of the expectation. Figure 02 illus

trates the time path of the required return and the expected returns. 
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APPENDIX E 

EMPIRICAL TEST RESULTS FROM QUARTERLY DATA: PROXY 
EFFECT HYPOTHESIS 

1. Formulation of Monetary Sector Behaviors: 

(a) Ml-Bas~d Single Regression: 
Period: III/1957-IV/1980 

QCPI t = .00015 + .4232 QM1G(-1) < 2,9.NONE > + et 
(.032) (3.71) 

R2 = .152 D-W = 1.675 

Symbols: 
QCPI = Quarterly rate of changes in Consumer Price Index 
QM1G = Quarterly rate of changes in Ml money supply 

(b) M2-Based Single Regression: 
Period: III/1962-IV/1980 

QCPI t = -.00447 + .5477 QM2G(-1) < 2,9,NONE > et 
(-.55) (2.47) 

D-W = 1. 795 

Symbols: 
OCPI = Quarterly rate of changes in Consumer Price Index 
QM2G = Quarterly rate of changes in M2 money supply 
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(c) Single Regression on Real Activity Growth: 
Period: II/1955-IV/1979 

QCPI t = .02901 - .5632 QDPIG(8) < 2,9.NONE > + et 
(10.81) (-5.93) 

R2 = .309 D-W = 2.055 

Symbols: 
QCPI = Quarterly rate of changes in Consumer Price Index 
QDPIG = Quarterly rate of changes in constant term Indus-

trial Productio~ Index. 
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(d) Multiple Regression on Ml Growth and Real Activity Growth: 
Period: II/1957-IV/1979 

QCPl t = .02056 + .1894 QM 1G(-2) < 2,7,NONE > 
(2.97) (1.41) 

R2 = .344 

Almon Lag Structure. 

Variable 

QMIG(-2) 
QMIG(-3) 
QMIG(-4) 
QMIG (- 5) 
QMIG(-6) 
QMIG( -7) 
QMIG(-8) 
ODPIG(8) 
ODPIG( 7) 
QDPIG(6) 
QDPIG(5) 
QDPIG(4) 
QDPIG(3) 
ODPIG(2) 
QDPIG(l) 
QDPIG 

-.4959 QDPIG(8) < 2,9,NONE > + ut (-4.60) 

D-H = 2.115 

Coeffi ci ent 

.5823E-Ol 

.1264E-Ol 
-.1183E-Ol 
-.1518E-Ol 

.2586E-02 

.4147E-Ol 

.1015 
-.2002E-Ol 
-.3704E-Ol 
-.5053[-01 
-.6043E-Ol 
-.6689E-Ol 
-.6977E-Ol 
-.6911 
-.6491E-Ol 
-.5718E-Ol 

t-ratio 

1.13 
.431 

-.413 
- .477 

.086 
1.40 
2.10 
-.644 

-1. 97 
-3.31 
-3.57 
-3.71 
-4.13 
-4.48 
-3.35 
-1.79 
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2. Correlations between Monetary Growth and Real Activity Growth are 

shown in Table El. All possible correlations between monetary 

growth and real activity growth variables which jointly deter-

mine current inflation in the monetary sector are presented. 

3. Formulation of Real Sector Behaviors: 

(Dependent Variable = rrt = Real Stock Return) 

(a) Simple Regression on Real Activity Growth 
Period: IV/1955-11/1980 

rrt = .0087 + 1.309 QDPIG(b) < 2,7,NONE > + ut 
(.606) (2.67) 

R2 = .187 D-W = 1.880 

Symbol: 
QDPIG = Quarterly rate of changes in constant term Indus

trial Production Index. 

(b) Simple Regression on Investment Fund Availability 
Period: 11/1956-1/1981 

rrt = .01659 + .8171 AVAIL(2) < 1 .7,NONE > + ut 
(1.21) (2.11) 

R2 = .046 D-W = 1.769 

Symbol: 
AVAIL = Parameter for investment fund availability from 

commercial banks. Defined as: (OMIG - QWSPG) 
where QWSPG is the quarterly rate of changes in 
Wholesale ~rice Index. 

(c) Multiple Regression on Real Activity Growth and Investment 
Fund Availapility 
Period: 11/1956-111/1980 

rr = t 
.00163 + .1284 AVAIL(2) < 1.7,NONE > 
(.107) (.276) 

+ 1.445 QDPIG(5) < 2,6,NONE > + ut (2.62) 
R2 = .163 D-W = 1.934 



Table El. Correlation Matrix between Monetary Growth (QM1G) and Real Activity Growth 
(ODPIG) Based on Quarter1y Data 

Per"iod: II/1957- IV /1979 

QM1G QM1G( -1) QM,G{-2) QM,G(-3) QM1G(-4) QM,G(-5) QM1G(-6) QM,G (-7) QM,G(-8) 

QDPIG .0316 .2950 .1549 .0084 .0548 -.1095 -.0548 -.2846 -.0707 

QDPIG{1 ) .2665 .1871 .0447 .0447 -.0632 -.1000 -.2864 -.0894 -.1449 

QDPIG(2) .2025 .0316 .0775 -.0447 -.1414 -.2646 -.0894 -.1342 -.2000 

:. QDPIG(3) .0632 .0632 -.0000 -.1225 -.3114 -.1548 -.1342 - ,1817 -.0447 

QDPIG(4) .0707 -.0316 -.0949 -.3050 -.1000 -.1095 -.1871 -.0316 -.1140 

ijDPIG(5) -.0000 -.1140 -.2793 -.0894 -.1517 -.1612 -.0316 -.1049 -.0707 

QDPIG(6) -.0894 -.2739 -.0949 -.1483 -.1483 -.0447 -.1049 -.0548 -.0447 

QDPIG(7) -.2569 -.0949 -.1483 -.1483 -.0548 -.1049 -.0548 -.0447 -.0707 

QDPIG(8) -.0949 -.1342 -.1732 -.0548 -.0775 -.0837 -.0447 .0000 -.0316 

Note: Negative correlations (66) predominates over positive ones in the total of 81. 

~ 



(d) Multiple Regression on Real Activity Growth and Expected 
Inflation 
Period: IV/1955-II/1980 
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rrt = .00584 + 1.564 QDPIG(6) < 1,7,NONE > - .2208Pt + ut (.152) (2.03) (.162) 

R2 = .109 D-W = 1.908 

Symbols: 
QDPIG = Quarterly rate of changes in constant term Indus

trial Production Index 

p = Expected Inflation 
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