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One of the critical issues that face the accounting 

profession today involves choosing among alternative 

accounting information modes. This dissertation provides 

comparative empirical evidence on the predictive power of 

accrual-based accounting signals versus cash-flow accounting 

signals versus both of these signals jointly. The empirical 

hypotheses compare the degrees of association between the 

market evaluative criteria, market beta and security price 

behavior, and the different accounting signals. 

The research methodology employed includes the following. 

1. Market beta and changes in security prices are used 

as the evaluative criteria. 

2. Two regression models are developed and used to 

test the predictive power of the alternative accounting signals. 

3. Several specifications for each model are used. 

These specifications are simple regression, multiple re-

gression, interaction effect, partial correlation, incremental 

correlation, and time series and cross sectional analysis. 

The empirical findings show that there are no signifi-

cant differences among the predictive power of the alternative 



accounting signals considered in this study. Accrual-based 

accounting signals, cash-flow based accounting signals, 

and accrual-and-cash-flow based accounting signals jointly 

are neither significantly superior nor inferior to each 

other in providing information that would help in making 

investment decisions. 

It may prove enlightening if future research studies 

consider 

1. The effect of different definitions of operating 

income and operating cash flows on the results of similar 

studies; 

2. The effect of different samples on the results of 

similar studies; 

3. The effect of other supplementary information such 

as projected cash-flow figures; 

4. The use of quarterly accounting data; 

5. The usefulness of alternative accounting signals for 

other users of financial statements; 

6. The use of different evaluative criteria such as 

judgments for rating companies and bond rating techniques. 
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CHAPTER I 

INTRODUCTION AND BACKGROUND OF THE STUDY 

Financial theory depicts the investment decision 

process as a process of return-risk tradeoffs. The most 

accepted normative decision models used in finance today 

are the present value model and the capital asset pricing 

model (CAPM hereafter). Both models require future cash 

flows with the associated risk as inputs. Investors' trade-

offs between return and risk is intuitively and logically 

appealing as well as empirically valid. A survey study 

by Baker and Hoslem (1), in which investors were asked 

to analyze and rank thirty-three investment factors, 

reveals that investors seek risk information in addition 

to return information on investment opportunities. Another 

survey study by Chandra (6) demonstrates the need and con-

cern of security analysts for information about risk and 

return. 

The Financial Accounting Standard Board (FASB here-

after) has shown a greater awareness of these fundamental 

models and the information required by them than did former 

accounting rule-making bodies. The FASB's "Tentative Con-

clusions on Objectives of Financial Statements of Business 



Enterprises" (13) presents an explanation and analysis 

of these models. 

Since the assessment of the expected return and risk 

is a function of the investor's expectation regarding the 

entity's (or entities') ability to generate future cash 

flows, one of the objectives of financial reporting, as 

stated by FASB in its Statement of Financial Accounting 

Concepts (SFAC hereafter) No. 1, is 

to provide information that would help present 
and potential investors, creditors, and other users 
in assessing the amounts, timing, and uncertainty of 
the prospective cash receipts . . . . The prospects 
for those cash receipts are affected by an enter-
prise's ability to generate enough cash and may 
also be affected by perceptions of investors and 
creditors generally about that ability, which 
affect market prices of enterprise's securities 
(10, par. 37). 

The absence of such information will reduce the ability 

of users to formulate appropriate expectations on risk 

and return of the investment opportunities and may result 

in misallocation of economic resources at both the micro-

and macro-levels. Thus, since accounting is a utilitarian 

discipline—from both the individual's and society's point 

of view—the issue of whether currently available accounting 

information helps investors to identify the risk and return 

elements may legitimately be considered a social question. 

The conventional accounting framework based on accrual 

and historic cost, as crystalized in the classical work of 

Paton and Littleton (23) , is criticized because it does not 



provide relevant and reliable information for decision 

making. Indeed, conventional accounting, with its serious 

internal and external deficiencies, results in financial 

statements that, according to Copeland and Weston (8, p. 369), 

contain no new information and little information that is 

useful for making investment decisions. Deficiencies in 

the traditional model include arbitrary allocation, failure 

to recognize changes in values and prices, lack of future-

oriented information, confusion between capital maintenance 

and income determination, and lack of explicit disclosure 

of risk. 

Thomas (30, 31), among others, severely criticizes the 

allocation process as arbitrary and incorrigible, and he 

questions the benefits from depreciation and deferrals; 

he advocates allocation-free financial statements. Chambers 

(5), Edward and Bell (9), Revsine (27), and Sterling (28), 

among others, criticize two important assumptions underlying 

the conventional framework—the stable monetary unit and 

stable specific prices. Some of those writers advocate 

the use of a general price index while others advocate dif-

ferent types of current cost accounting or exit value. 

Lawson (15, 16, 18), Lee (19, 20, 21, 22), Ijiri (14), 

Rappaport (25, 26), among others, show that accrual-based 

accounting may mask an adverse situation of continuous 

erosion of capital and the growth capacity of the entity. 



These authors advocate the use of different types of 

cash-flow accounting systems as a substitute for or supple-

ment to the accrual accounting system. This doctoral 

research involves an investigation of the usefulness of 

cash flow and earnings numbers for investment decisions. 

Statement of the Problem 

The choice among alternative accounting information 

modes is a critical issue for the accounting profession. 

The two alternative approaches used in assessing invest-

ment opportunities are (a) earnings, and (b) cash flows. 

In general, there are two approaches to assessing 

future cash flows. The first approach (indirect approach) 

is to study past and current earnings in order to project 

future earnings and hence to convert them into future 

cash flows. The second approach (direct approach) is to 

study past and current cash flows in order to project future 

cash flows. However, earnings and cash-flow information 

are not mutually exclusive variables in investment decisions. 

Thus, a third approach is postulated in this study as a 

joint approach in the sense that both signals (past and 

current earnings and past and current cash flow) are used 

jointly by investors and security analysts. Empirical 

evidence that involves the association between market 

criteria and alternative accounting signals helps the 



accounting profession to learn more about the choice 

among alternative accounting signals. 

The FASB's long-standing contention is that the 

measurement of earnings and its components is the primary 

focus of financial reporting. In its SFAC No. 1, the 

FASB states, 

The primary focus of financial reporting is infor-
mation about an enterprise1s performance provided 
by measurement of earnings and its components . . . 
[users'] interest in an enterprise1 future cash 
flow and its ability to generate favorable cash 
flow leads primarily to an interest in information 
about its earnings rather than information directly 
about its cash flow. Financial statements that 
show only cash receipts and payments during a short 
period, such as a year, cannot adequately indicate 
whether or not an enterprise's performance is 
successful (10, par. 43). 

The FASB restates its position about the superiority 

of earnings in its 1979 discussion memorandum on "Reporting 

Earnings." 

. . . the two-stage process [indirect approach] 
involving earnings, may be preferable because the 
earnings report is likely to reveal important 
relationships between revenues and expenses. 
An assessment based directly on past cash receipts 
and payments may obscure those relationships be-
cause the report of past cash flows does not 
associate expenses with related revenues (11, par. 41). 

Although the FASB, in a step toward recognizing the value of 

reporting cash-flow information, recognizes that additional 

information about the relationship between income and cash 

flow may be important, it maintains the notion that income 

measures are preferable. 



In its discussion memorandum on "Reporting Funds 

Flows, Liquidity, and Financial Flexibility," the FASB 

states, 

Information about income may provide the best basis 
for assessing the amounts of future net cash flows 
because it helps with the assessment of the relation-
ship between revenue and expenses. However, for 
assessments of the timing of future cash flows, 
information about the past relationship between 
income and cash flows may be equally important 
(12, par. 51). 

The FASB does not recognize in any way that direct information 

about past and current cash flow may be directly useful in 

assessing future cash flows. 

Many writers believe that direct information about 

cash flows and changes in cash flows may provide the best 

basis for projecting the amount, timing, and certainty of 

cash flows. According to Beaver and Dukes (4), many writers 

have demonstrated that changes in cash flow are a better 

indication of wealth changes because cash flow is not ob-

scured by attempts to measure depreciation and tax charges. 

Copeland (7), Lawson (17), and Stern (29) , among others, 

demonstrate that efficient markets react to cash-flow impact 

of management decision—not to the effect on reported earnings 

per share. Lawson states, 

In forming its expectations of future dividends, 
the market uncovers a company's past and current 
underlying cash-flow situation and, using this and 
all other information, estimates the size and 
quality of its future cash flows. This process 
results in a simultaneous determination of its 
share prices (17, p. 31). 



T h e j°int approach is grounded in the practice of 

investment analysis. As Postek (24) notes, earnings in-

formation by itself is not a sufficient basis for pro-

jecting future cash flows; more information is needed, 

including information about investing and financing 

activities and about liquidity and financial flexibility. 

Investors and security analysts use whatever information 

is available to them and whatever information they can 

generate with reasonable cost and effort from financial 

statements. It is highly possible that investors and 

security analysts use the joint signals of earnings and 

cash flows. 

There is, however, a lack of empirical evidence to 

demonstrate which accounting information signals (earnings 

versus cash flow versus earnings-cash flow jointly) are the 

most relevant information for investors to use in formulating 

their expectations regarding future cash flows. Such evidence 

is needed to support accounting policy decision making. 

The Purpose of the Research 

The primary purpose of this study is to provide com-

parative empirical evidence on the predictive ability of 

accrual-base accounting signals versus cash-flow accounting 

signals versus both of these signals jointly. In other words, 

the research question is to discover whether or not one of 

these three alternative signals provides better prediction 

of future cash flows than do the others. 



Ex ante cash flows are difficult if not impossible to 

obtain for use as the predictive criterion in this study. 

Thus, the study adopts the assumption that past and current 

share prices and levels of market risk impound the in-

vestors' expectations of future cash flows and hence are 

good surrogates for future cash flows. The literature in 

financial theory provide both logical and empirical evidence 

to justify this assumption. Such justifications are (a) 

the behavior of security prices and level of risk impound 

investors' expectations regarding future cash flow (3), 

and (b) the behavior of security prices and level of risk 

have been used in many studies as an operational criterion 

to test for usefulness (2). 

Research Hypotheses 

Critics believe that alternative accounting systems 

generate different accounting information signals, and the 

predictive power of each of these signals is significantly 

different. The predictive power of the accounting informa-

tion signals is one of the most important factors to con-

sider in the choice among alternative accounting systems. 

The following empirical hypotheses are designed to test 

the predictive power of the accounting information signals 

generated from the three alternative accounting systems 

considered in this study. To facilitate the process of 



stating these hypotheses, the following symbols are given 

to each signal: 

ABAS = accrual-base accounting signals (income and 

its components); 

CFAS = cash-flow accounting signals (cash flow and 

its components); and 

JACAS = joint signals of accrual-base and cash-flow 

accounting signals (income and cash flow 

signals and their components). 

The first set of hypotheses to be tested is stated as follows 

H„ - There will be no significant differences 
1 

among the degrees of association between 

(a) market beta and accounting betas based 

on ABAS, (b) market beta and accounting 

betas based on CFAS, and (c) market beta 

and accounting betas based on JACAS. 
H, - There will be significant differences among 

1 

the degrees of association between (a) market 

beta and accounting betas based on ABAS, (b) 

market beta and accounting betas based on 

CFAS, and (c) market beta and accounting betas 

based on JACAS. 

The results of an empirical test of this first set will 

indicate which accounting signal (income, cash flow, or 

both jointly) is perceived by the market to be the most 
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relevant signal(s) used to assess the level of systematic 

risk associated with investment opportunities. In other 

words, the results will indicate if any of these alterna-

tive accounting signals capture information impounded in a 

market measure of risk (market beta). 

The second set of hypotheses to be tested is stated as follows 

HQ - There will be no significant differences among 

the degrees of association between (a) changes 

in security prices and the changes in return 

available to stockholder equity based on ABAS, 

(b) changes in security prices and the changes 

in return available to stockholder equity based 

on CFAS, and (c) changes in security prices and 

the changes in return available to stockholder 

equity based on JACAS. 

H1 - There will be significant differences among the 
2 

degrees of association between (a) changes in 

security prices and the changes in return 

available to stockholder equity based on ABAS, 

(b) changes in security prices and the changes 

in return available to stockholder equity 

based on CFAS, and (c) changes in security prices 

and the changes in return available to stock-

holder equity based on JACAS. 
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The results of an empirical test of this second set will 

indicate which accounting signal (income, cash flow, or 

both jointly) is perceived by the market to be the most 

relevant signal(s) used to set equilibrium prices. In 

other words, the results will indicate if any of these 

alternative accounting signals capture information im-

pounded in security prices. 

Organization of the Study 

Chapter I has introduced the problem and purposes of 

the study and presented the rationale and hypotheses to 

be tested. Chapter II presents a review of the literature 

that is relevant to this study. Chapter III presents the 

research methodology. Chapter IV analyzes and interprets 

the data results. Chapter V includes the limitations, con-

clusions, and recommendations for future research. 
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CHAPTER II 

REVIEW OF THE LITERATURE 

Introduction 

No single empirical cross-sectional study directly 

addresses the earnings versus cash flows versus both 

systems jointly with regard to their degree of association 

with market risk and security price behavior. There are, 

however, studies that investigate similar issues. Some 

studies use accounting based surrogates for cash flow such 

as operating income, and funds provided by operations. 

Some empirical studies indicate that accounting earninqs 

is a major explanatory variable in cross-sectional valuation 

models and that the variability of earnings is associated 

with market risk and security price behavior. 

The literature review is divided into three parts. 

The first part presents theoretical and empirical studies 

on cash flow. The second part investigates the empirical 

studies on the association between security price behavior 

and earnings or accounting based surrogates of cash flow. 

The third part discusses the empirical studies on the 

association between market beta and accounting numbers, 

variability of accounting numbers, or accounting betas 

based on earnings or surrogates of cash flow. 

15 
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Theoretical and Empirical Studies on Cash Flow 

Numerous theoretical and analytical studies have been 

done in the United Kingdom and the United States about 

cash flow. Few empirical studies, however, have been done 

in this area. 

A review of these studies reveals the main arguments 

for cash flow as the best basis for projecting the perfor-

mance of the entity (or entities) and its ability to generate 

future cash flow. In general, cash-flow information helps 

investors assess past and future performance; cash flow is 

an allocation free figure; cash flow is nearly free from 

inflation effects in any particular accounting period; cash 

flow is more suitable for taxation purposes; cash flow is 

simple, more objective, relevant, timely, and less costly; 

cash flow is the proper indicator for maintaining company 

business capacity for future earnings; and cash flow is more 

consistent with market efficiency [for details see Giles (12), 

Heath (15), Ijiri (17), Lawson (20, 21, 22, 23, 24), lee 

(25, 27, 28, 30), Mason (32), and Rappaport (35, 36) J'. 

In a theoretical and analytical argument for reporting 

cash flow in published financial statements, Kirkpatrick (18) 

explains why, in the face of all the previously cited advantages 

of cash-flow accounting, it is so far so little used. 

According to Kirkpatrick, the eight main reasons are (a) the 

belief that inflation is a temporary or immaterial phenomenon; 
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(b) institutional inertia—vested interest in keeping the 

status quo; (c) legal inertia—changing the tax and dividend 

systems is not easy; (d) the complex-is-better-than-simple 

mentality—cash flow is simple; (e) the manipulation-

volatility question—the fear that cash flow is either 

more volatile or more subject to manipulation than are profits; 

(f) incomplete disclosure—in a pure cash basis, some very 

important transactions would go unreported; (g) managerial 

forecasts the practical problems of management making fore-

casts that are usually a part of many cash-flow accounting 

models and the problems of auditing these forecasts; and 

(h) managerial effectiveness—the accrual-accounting model 

allows managers more discretion in fund use than do cash-

flow accounting modes (18, pp. 102-107). 

Stern (39) takes the position that earnings per share 

(EPS) should be abandoned as a measure of corporate per-

formance in favor of free cash flow (FCF). After discussing 

the major problems associated with EPS, he concludes, 

FCF is not only intuitively appealing because 
it avoids all of the problems associated with 
EPS, but there is considerable evidence that 
in highly efficient stock markets (e. g., New 
York, London) investors focus on FCF in cal-
culating market values and evaluating corporate 
performance (39, p. 448). 

Stern presents some evidence to show why investors focus on 

FCF in calculating market values. However, his conclusion 

clearly depends on the degree to which financially 
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sophisticated investors dominate the stock market, and 

thus determine share prices in the real world. 

Largay and Stickney (19) investigated the case of 

the W. T. Grant Company bankruptcy of 1975. They tried to 

examine what type of accounting information would have 

revealed the company's problems and the power of such 

information in providing early warning signals to users. 

They found that although a traditional ratio analysis of 

Grant's financial statements would not have suggested its 

problems until approximately 1970 or 1971, a careful analysis 

of the company's cash flows would have revealed the im-

pending problems as much as a decade before the collapse. 

In a study on the importance of earnings and cash flow 

information in security analysts' reports, Govindarajan 

(14) used a rating scale of importance to analyze the 

content of The Wall Street Transcript. Govindarajan1s 

purpose was to investigate analyses prepared by security 

analyst firms. He concludes that security analysts use 

earnings information more often in their professional 

reports than they use cash-flow information. The study 

shows that out of 976 analyst reports, 845 attached more 

importance to earnings analysis; cash-flow analysis was 

given more importance in only 28 reports. His findings 

appear to contradict the contention of the dominant use of 

cash flow in making investment decisions. 
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Therefore, he qualifies his conclusion by citing the 

following limitations: (a) security analysts target their 

reports to "naive" investors who have a better understanding 

of earnings rather than cash flow; (b) currently available 

financial information might affect decision models 

actually used by the security analysts; (c) the objectives 

of the individual investor are different from those of 

security analysts; and (d) the decision model of individual 

investors differs from that of security analysts (14, p. 301). 

In a survey study on cash-flow accounting, Lee (26) 

reports on the utility of cash-flow accounting in a study 

in which he found that companies were ranked considerably 

differently by shareholders who received only cash flow 

information as compared to those who received only historic 

cost, allocation-based equivalents, or a mixture of both. 

In another survey study on accountants* attitudes towards 

reporting cash-flow information to external user groups, 

Lee (26) found that while cash—flow accounting data were 

believed to be useful to most external user groups, such 

data are especially useful to bankers and lenders who are 

concerned with assessing corporate liquidity. 

Lawson (23, 24) provides evidence to show that the 

United Kingdom market, as a whole, uncovers the cash flow 

underlying conventional earnings and impounds them into 

share prices. His overall conclusions are that (aY the 
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United Kingdom market is efficient with regard to cash 

flow; (b) United Kingdom companies are consistently 

paying dividends in excess of cash flow and financing 

the deficits by borrowings; and (c) company tax rates on 

a cash-flow basis are confiscatory and lack neutrality. 

In a more recent study (which will be discussed in 

detail since its results related directly to this study), 

Lawson (22) tested his general hypothesis that the United 

Kingdom market uncovers the underlying cash flows and im-

pounds them in share prices. A multiple regression 

(adaptation expectation) model was used to examine the 

1954 through 1976 financial performance and financial be-

havior of United Kingdom manufacturing companies at the 

aggregate level and also to examine the same hypothesis 

for nine companies for different time periods at the indi-

vidual company level. At the aggregate level, the model 

used is 

EI. = X1 + x2ECFEj + XjECFE^ - x4CV(jj_3) 

where 

EIj = the (January 1) level of the de Zoete cost of 

living-adjusted equity price index for year j; 

ECFEj = post-tax equity cash flow earnings; and 

CV,.. = the coefficients of variation of the past four 
years equity cash flow earnings about their 
four-year mean (22, p. 86). 

To account for the trend in both EI and ECFE, the raw data 

were differenced, and in that form the model explains about 
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60 per cent of the movements in EI. The same model was 

used to indirectly test the same hypothesis by regressing 

EI expressed in money terms on the historic cost profit 

(HCP) numbers which correspond to the equity cash flow in 

that model. The results were counter-intuitive because 

the signs preceding the second, third, and fourth co-

efficients were wrong. The model explains only 31.6 per 

cent of the movements in EI. His conclusion on the aggregate 

level is that cash—flow data, re-expressed in terms of a 

base-year price level, constitute highly relevant infor-

mation for stock market investors; further, historic cost 

accounts per se are apparently ignored by the market while 

being taken seriously by lenders, company directorates, 

and the tax authorities. 

At the individual company level, Lawson (22) modified 

the model in order to solve two specific problems that 

become acute at that level. These two problems are (a) 

the distinction between total risk and market risk is 

necessary since share prices only compensate for the risk 

which cannot be diversified away; and (b) the unexhausted 

benefits of capital expenditures, which are impounded 

expectations in the market value of a company's debt and 

equity (22, pp. 90—91). To overcome the first problem, 

Lawson uses the coefficient of variation of market port-

folio earnings multiplied by the company's market beta 
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coefficient as a proxy to modify the model for the total risk 

problem. To overcome the second problem, he used an estimate 

for growth capital expenditure (Rj) as an appropriate proxy for 

the unexpired benefits, and he modified the model for the effects 

of the expectations of the unexhausted benefits of capital ex-

penditures on market value. He also added another variable to 

represent the effect of liquidity on share prices. Thus at 

the individual company level, the model used is 

Pj = + x 2ECFE. + x 3 E C F E J _ 1 - *4CV«»'_3, ± x ^ + x ^ 

where, 

pj = the level of the company's share price in year j 
restated at a base-year price level; 

ECFEj = the company's cash flow earnings in year j; 

(in) 
CV (j j 3) = the coefficient of variation of the past four years' 

market portfolio equity earnings about their four-

B e 

year mean; 

= the beta coefficient of the individual company in 
question; 

Hj = changes in the company's cash balance in year and 

Ri = the company's growth capital expenditure in year j 
J (22, p. 92). 

The results show that only the constant and the coeffi-

cient of variation were found to be significant, and even 

2 

so, R , Durbin-Watson, and F-values suggest that their 

relevance may be slight. Further, after using a dummy 
variable for the trend in cvj11 .̂ and P., the results 

' J J ^ / D 
represent no improvement and CV , 

(jj-3) has become virtually 
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unimportant. Moreover, in another version of the model, 
(m) 

CV(jj_3) was replaced with the corresponding coefficient 

of variation for the individual company in question, and 

the results indicate that the model is unusable in its 

present form since t values are low (22, p. 93). Thus, 

the validity of Lawson's conclusions is questionable be-

cause of his comments about the utility of the model in 

its present form. 

Certain modifications could be introduced in order to 

make Lawson's model suitable for this study. Some suggested 

modifications are: 

1. Extending the time lag period (e. g., the earnings 

and cash flow for the past three years instead of for only 

the past year—a measure of covariance over a longer period). 

It is not clear that a one-year lag is the appropriate lag 

period. Investors and security analysts study and observe 

not only the performance of the entity during the past 

year but also observe the behavior of earnings, cash flow, 

and their variability over several years. The actual test 

of the model will reveal how much the variations in security 

price changes are explained by t—2 and t—3 information and 

will suggest whether or not to use more than a two-year 

period. Using a measure of covariance over a longer period 

should result in a more stable measure with less error; 
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2. Consider grouping the individual firms in the 

sample by type of business into homogenous groups that 

will tend to eliminate variances among firms; 

3. Consider other confounding variables such as 

financial leverage, dividends, size, and growth. Intro-

ducing these variables in the analysis may improve the 

overall explanatory power of the model; 

4. Consider the effects of a joint signal of earnings 

and cash flow as a possible third alternative. 

A critical evaluation of the previous studies on cash 

flow suggests the following comments. 

1. Almost all reviewed studies are theoretical and 

analytical; few of them are empirical and most were con-

ducted in the United Kingdom market using United Kingdom 

companies. Some of the empirical studies are based on 

questionnaires as the methodology for gathering data and 

are therefore subject to limitations as the result of 

semantic and syntactic problems. The others are based on 

either a one-company analysis or on a few individual 

companies; this renders their results not generalizable and 

subject to greater errors in estimation. 

2. As an operational criterion for the usefulness 

of cash flow, the market measure of risk has not yet been 

addressed. 

3. An actual measure of cash flow is not used in any 

of these studies; only surrogates for cash flow are used. 
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4. Earnings and cash flow signals are dealt with as 

mutually exclusive alternatives; none of these studies 

3-ddresses these signals as a joint or complenientary 

alternative. 

5. Although many authors [such as Copeland (10), 

Lawson (22, 24), and Stern (39)] contend that cash flows, 

not earnings, are impounded in market risk and security 

prices because an earnings figure is the product of 

accounting methods as well as real activities, cash-flow 

figures have theoretical deficiencies with respect to 

setting prices in an efficient market. A cash-flow figure 

by itself does not capture the future benefits from the un— 

sxpired capital expenditures, nor does it capture the 

non-cash transactions both of which are reflected in the 

investors' expectations about future cash flows. More-

over, cash-flow figures by themselves do not reflect 

additional information (which usually accompanies a cash-

flow accounting system) such as projections of cash flow and 

the comparisons between actual and projected cash flow. 

This type of information is impounded in security prices 

but not captured by the cash-flow figure. 

Especially in American research, there is a lack of 

empirical evidence on the predictive ability of cash flow, 

earnings, or both of them jointly. The traditional surro-

gates for cash flow, which are used in the previously cited 
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studies, are poor; a better measure of actual cash flow 

is needed. lawson's (20, 21, 22, 23, 24) and Lee's (25, 26, 

27, 28, 29, 30) studies in the United Kingdom are not 

sufficient to establish evidence for or against earnings 

or cash flow as a variable deemed relevant for investment 

decisions. Replications and modifications of these 

studies are needed. A more comprehensive study is needed 

that utilizes a larger number of randomly selected companies 

in a cross-sectional analysis. 

The Association between Security Prices 
Behavior and Earnings or Cash Flow 

Surrogates 

Ball and Brown (1) empirically examined the reaction 

of stock prices to newly released accounting income numbers. 

They use the market model and the abnormal performance 

index (API) technique to observe the reaction of monthly 

stock returns for 1,231 earnings announcements of 361 firms 

between 1957 and 1966. They show that a positive association 

exists between unexpected (or abnormal) changes in accounting 

income and unexpected (or abnormal) changes in security 

prices; i. e., firms which have a positive (or negative) 

unexpected change in earnings, on average, also seem to 

have experienced a positive (or negative) unexpected price 

change. Their general conclusion is that of all the infor-

mation about an individual firm which becomes available 

during a year, 50 per cent or more is captured in that 
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year's income number. They also found however that an 

annual income report does not rate highly as a timely 

medium, since most of its content (about 85 to 90%) is 

captured by more prompt media. One of their specific con-

clusions (which relates to this study) is revealed when 

they examined different definitions of income: cash flow 

approximated by operating income, net income before non-

recurring items, and net income after nonrecurring items. 

They found that cash flow has a lesser degree of association 

with security prices than does net income before or after 

nonrecurring items. Conclusions are not defensible about 

the predictive power of cash flow when operating income is 

used as a surrogate for cash. As a surrogate of cash flow, 

operating income ignores some of both the operating and 

non-operating cash items. 

Beaver and Dukes (7) present some preliminary findings 

regarding the observed association between alternative 

earnings numbers and the behavior of security prices where 

the primary focus is upon the issue of interperiod tax 

allocation. They use the market model to measure unexpected 

price and earnings changes (the residual portion of the 

model). They also use a multiperiod, multisecurity version 

of the abnormal performance index (API) technique which was 

developed in Ball and Brown (1) to link the forecast error 

from the earnings models with the unexpected price changes. 
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The sample used is 123 firms for the period 1963 to 1967, 

and they examined the forecast errors for each firm for 

each year in the stated time period. They compared the 

degree of association between security price behavior and 

three alternative measures earnings as currently reported 

(called deferral earnings), earnings before the deduction 

of deferred taxes (called non-deferral earnings), and cash 

flow (non-deferral earnings plus depreciation, depletion, 

and amortization). Their findings with respect to these 

three alternative accounting measures is that deferral 

earnings has the highest degree of association, and second 

is earnings without deferral; cash flow performed third and 

most poorly. This conclusion is based on the value of the 

API, as measured by the best model for the three alternatives, 

which was 10.5 per cent for deferral earnings, 8.8 per cent 

for non-deferral earnings, and 8.5 per cent for cash flow 

(7, p. 229). They conclude that deferral earnings is most 

consistent with the information used for setting security 

prices, while cash flow is least consistent. 

In a study on the effect of earnings yields on the 

assessments of the association between annual accounting 

income numbers and security prices, Basu (3) extends the 

work of Ball and Brown (1) to examine the extent to 

which investor expectations (regarding the growth in earnings 

and dividends, as reflected in earnings yield) affects the 

process by which prices of corporate equities adjust to the 
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release of annual earnings information. The sample used 

is 544 firms for the period from 1957 to 1970. Unanticipated 

changes in earnings were estimated by ordinary-least-squares 

and by using an accounting beta approach that is based on 

scaled accounting numbers. The formation of the portfolio 

is based on earnings yields (low, medium, and high E/P). 

Sub-groups for each E/P portfolio were formed based on the 

sign of the estimated forecast error of securities (positive 

and negative). The relative risks were taken into consideration 

in estimating the unexpected or abnormal return of each sub-

portfolio. Basu concludes that the level of association be-

tween annual income numbers and security prices is not in-

dependent of the earnings yields of common stocks (3, p. 641). 

Given the specification of the two-parameter model of market 

equilibrium, this conclusion suggests the existence of 

friction in the process by which security prices adjust to 

the announcement of annual earnings information (3, p. 599). 

In a study on stock market reaction to estimates of 

annual earnings per share by company officials, Foster (11) 

compared 68 predicting firms with 68 nonpredicting firms 

over a period from 1968 to 1970. The three kinds of annual 

report data examined were (a) estimates of EPS that were 

made after the end of the financial year but before the 

release of audited earnings figures; (b) preliminary 

earnings reports, and (c) complete annual report data. 
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Foster examined the reaction of individual investors to 

the EPS estimate and found that trading volume siqnifi-

cantly increased around the release of the prediction of 

EPS, and individual investors react to the earliest source 

of annual earnings rather than waiting for the release of 

audited figures. He also examined the aggregate market 

reaction to EPS estimates and found that abnormal return 

can be obtained from a strategy based on knowledge of the 

EPS estimate before it is publicly released. 

In a study on the association between earnings changes 

and stock price fluctuations, Niederhoffer and Regan (33) 

examined the characteristics and the relationships between 

forecasted earnings changes, actual earnings changes, and 

stock price changes for the top 50 and the bottom 50 stocks 

during 1970 and 1971. They conclude that stock prices are 

strongly influenced by earnings surprises—situations in 

which actual earnings differ from earnings estimates. The 

common characteristics of the companies registering the 

best price changes include a forecast of moderately in-

creased earnings and a realized profit gain far in excess 

of analysts' expectations. The worst-performing stocks are 

characterized by severe earnings declines combined with 

unusually optimistic forecasts. 

A critical evaluation of the previous studies on the 

association between security prices behavior and earnings or 

cash flow surrogates suggests the following comments. 
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1. Historical cost measures of earnings contain 

information that appears to be important although cost 

measures are not the only source of information used by 

the market; 

2. Security price behavior is correlated with 

changes in actual and expected earnings; 

3. Confounding variables (such as earnings yields, 

financial and operating leverage, etc.) should be con-

sidered in an analysis in order to make an accurate assess-

ment of the association between accounting earnings and 

security prices; 

4. There is a lack of empirical evidence on the 

association between cash flow and security prices and this 

issue is not directly addressed in these studies. Some 

of these studies appear to use only poor and unreliable 

surrogates for cash flow. 

The Association between Market Beta and Accounting 
Numbers/ Variability of Accounting Numbers, and 

Accounting Beta Based on Earnings or 
Surrogates of Cash Flow 

Ball and Brown (2) empirically tested the extent to 

which accounting income numbers are sensitive to the system-

atic risk of the firm rather than whether or not investors 

use accounting income numbers in estimating systematic risk. 

Data used in this study were from the 261 firms used in 

a previous study (1). Qrdinary-least-squares (OLS hereafter) 
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is used to estimate the covariance between different 

measures of the firm's income and the market index of income. 

They used three definitions of income (operating income, 

net income, and earnings per share) in level and in first-

difference format. They also standardized these variables 

by dividing them by the total market value of common stock 

in order to avoid the effect of size and accounting methods. 

They report markedly different results for alternative forms 

of expressing the income variables. They found in every 

case that first differences form of income variables con-

sistently produce higher association with market rate-of— 

return and market systematic risk than the corresponding 

association based upon the level form of the income variables, 

When the variables were standardized, they found that the 

improvements from levels to first differences is decidedly 

less. They conclude that "comovements in accounting income 

numbers predict at least 35-40 per cent of the variability in 

the systematic risk of firms (2, p. 321). 

The observed degree of association in Ball and Brown's 

(2) study may be overstated because the authors use the 

market value of common stocks as a standardized factor. 

Accounting variables in this case are not pure accounting 

measures because they are confounded with a market factor. 

The accurate degree of association using pure accounting 

numbers might be less than 35 to 40 per cent. 
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Beaver, Kettler, and Scholes (8) examined the correlation 

of a firm's market-determined measure of risk (market beta) 

with several accounting measures of risk using OLS simple 

regression to cross—sectional analysis. The study is based 

upon an analysis of 307 industrial firms for the years from 

1947 through 1965; an analysis was conducted on each indi-

vidual security, on a five—security portfolio, and on a 

twenty-security portfolio basis; and for each of two periods 

(from 1947 through 1956 and from 1957 through 1965). The 

seven different accounting risk measures are defined as (a) 

average dividend payout, (b) average asset growth, (c) 

average leverage, (d) average asset size, (e) average 

liquidity, (f) earnings variability, and (g) accounting B 

(covariability of earnings). Earnings variability was 

measured by the standard deviation of an earnings—price 

ratio (E/P), and the accounting B was measured by the 

covariance between the E/P of the firm and the average 

E/P of all firms in the sample. They found that the degree 

of association is strongest for earnings variability (.66 

for a single security and .90 for the five—security port-

folio) . The second strongest is the payout variable (—.49 

for a single security and —.79 for the five—security port-

folio) . The accounting beta is third strongest (.44 for 

a single security and .68 for the five-security portfolio) 

(8, p. 669). The evidence indicates that accounting risk 
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variables can be used to explain the variation in market-

determined risk measures and can be used also to select 

and rank portfolios. The study concludes that accounting 

measures provide superior forecasts of the market-determined 

risk measure relative to those of a naive forecasting model 

(which states that the market-determined risk in period 

two will be equal to the market-determined risk in period 

one) (8, p. 680). 

These findings, however, are questioned by Gonedes 

(13) on the basis that using the market value of common 

stocks in standardizing accounting data results in bias 

and overestimating the degree of association. He also 

questions (a) using accounting data without transformation 

and (b) the length-of-time period of estimating market and 

accounting betas. 

Gonedes (13) used a sample of 99 firms for from 1946 

to 1968 to conduct several analyses for testing structural 

changes and the best time interval to estimate betas. He 

found that an interval of seven years is the best for 

estimating market beta and an interval of twenty-one years 

is the best for estimating accounting beta. He also used 

different transformation techniques that includes natural 

log with the market beta and differencing and scaling tech-

niques with accounting betas. Overall, he found that a 

statistically significant relationship between market beta 
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and accounting beta exists if accounting betas are con-

ditional upon first differences in income numbers or scaled 

differences. This suggests that "accounting numbers if 

appropriately transformed, do convey some information on 

the risks of assets. The transformation [e. g., differencing] 

seemed to induce 'better' specifications of the estimation 

models (13, p. 409) . He concludes that accounting numbers 

account for less than 45 per cent of the information im-

pounded in security prices (13, p. 440). 

Pettit and Westerfield (34) developed a two-factor 

model of capital asset risk (beta). They assumed that the 

£"isk perceived by investors is determined by their expec-

tations about both the covariance of cash flow of the assets 

and the covariance of the capitalization rate of its return. 

Earnings per share (eps) was used as a proxy for cash flow, 

and percentage changes in earnings price ratio (e/p) was used 

as a proxy for capitalization rate. They computed two 

accounting betas: 

1. Cash flow beta (bepg). A procedure was used that 

developed an index for the eps of each firm for each year 

and develop an index for the average eps of all companies 

in the study for each year, computed the residual for each 

index by regressing each one on time, and then generated 

a cash flow beta by regressing the residual from the firm's 

trend on the residuals of the corresponding market trend 

line; and, 
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2. Capitalization rate beta (Bq/ ). The same pro-

cedures were used with the percentage changes in earnings 

price ratio (e/p) generating the capitalization rate 

beta. They specify their model as follows: 

Bmkt,i ao + al 

-> 

COV eps + COV , e/p + u. l 

VAR 
eps + VAR , e/p i 

where B represents market betas, COV and COV . 
mJ^L- eps e/p 

represent the covariance values associated with b and 
eps 

®e/p' ani^ VAReps an<^ ̂ ^e/p rePresent the market variance 

figures. For strict confirmation of their hypothesis, the 

intercept terns should equal zero, and a^ should be equal 

to one (34, p. 1658). 

Using accounting data from Annual Compustat tapes 

for 338 companies in the first period of from 1947 to 1956, 

and for 534 companies in the second period of from 1957 to 

1968, Pettit and Westerfield (34) conclude that a significant 

association exists between the market model slope coefficient 

and the corresponding cash flow and capitalization rate 

covariance terms. However, the overall explanatory power 

by using both betas appears to be only slightly greater 

than that attained by using a single accounting beta. To 

correct some of the specification problems in their model, 

they introduced other variables that include dividend pay-

out, leverage, size, liquidity, and growth. They found that 



37 

"the addition of the payout and growth rate variables 

increases the percentage of total market risk variance 

explained by approximately 200 percent, 100 per cent, and 

30 per cent for one, five and twenty-five security portfolios 

respectively" (34, p. 1665). However, several misspecifi-

cation problems seem to be associated with this model. 

Bowman (9) criticizes the model as not being readily 

testable. The use of earnings per share as a surrogate 

for cash flow is not a good surrogate since earnings in-

clude non—cash items. The use of a capitalization rate 

based on the market price of common stocks, which is a 

common factor in the market beta, overestimates the degree 

of association. 

lev (31) examined the degree of association between 

a firm's operating leverage (the ratio of fixed to variable 

costs) and the market systematic risk. A sample was used 

of 122 firms from three homogenous industries (electrical 

utility, steel, and oil). Data for ten years (1958-1967) 

were derived from both Standard and Poor's Compustat tape 

and the CRSP tape of monthly stock returns. A time-series 

regression was used to estimate the variable and fixed-

cost portions. Overall volatility (risk) was measured as 

the standard deviation of monthly return over the ten-year 

period, and the systematic risk estimates were obtained from 

the market model. A simple regression model was used to 
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regress the two risk measures for each industry on the 

unit variable cost estimate. Lev concludes that other 

things being equal, the higher the operating leverage 

(i. e., the lower the unit variable costs), the larger the 

overall and systematic risk of the stocks. This conclusion 

appears to be questionable because of the omission of 

confounding variables that determine market beta (e. g., 

financial leverage, payout, growth, etc.) from the model. 

Considering such confounding variables, White (40). De-

veloped a model for market-determined level of systematic 

risk as a function of the sensitivity of percentage changes 

in revenue of the firm to the percentage changes in GNP: (asset 

beta), financial leverage, and changes in growth potential. 

In general, the model is supported by empirical results. 

A study by Beaver and Manegold (5) utilizes two samples. 

The prime sample includes 254 industrial (Compustat, NYSE) 

firms for the period from 1951 through 1969. The second 

sample includes 94 of the 99 samples of Gonedes (13) study. 

The three time periods studied are 1951-1969 (total period), 

1951-1960 (first subperiod), and 1961-1969 (second subperiod). 

Market model and simple regression analysis were employed in 

this study. Beaver and Manegold discuss several problems 

related to errors in measurements of accounting and market 

betas and examined different statistical techniques to 

remove such errors (e. g., prior period, portfolio, and 
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Bayesian adjustment procedures). They also examined the 

P̂ ofrlsros specification in accounting betas such as the 

scaled factor in accounting return, the autocorrelation in 

the residual, and the measurement error induced by sampling 

error; they further examined different methods to overcome 

these specification problems—such methods are first 

diff1erences, natural log, and Durbin's two-stage method. 

For each firm, 54 accounting betas were computed reflecting 

all combinations of these procedures. Generally, they 

found that there is a statistically significant association 

between market betas and accounting betas as measured 

under different specifications (5, p. 265) . For example, 

the correlation for the net income to net worth accounting 

beta with the market beta of the total period ranges from 

.39 to .46 for a single security and .71 to .77 for the 

ten-security portfolios (5, pp. 268-273). This study also 

provides some evidence regarding the method, techniques, 

and the procedures examined. These specific results are 

as follows. 

1. The cross—sectional standard deviations of the 

betas are much larger for the accounting betas than for the 

market betas; even after the Bayesian procedures, there re-

mains a greater error in accounting betas (5, p. 257); 

2. Correlation increases as aggregation takes place 

(5, p. 257); 
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3. The net income to market value beta provides 

niore explanatory power than do pure accounting betas 

(e. g., the net income to net worth and the net income 

to total assets) (5, p. 260); 

4. There is no overall superiority of Durbin betas 

over the regular or the first-difference betas (5, p. 261); 

5. Total period accounting betas tend to have a higher 

correlation with market beta than do those of the subperiods 

(5, p. 261). 

In an analytical study on the association between firm 

risk and wealth transfer due to inflation, Rozeff (38) 

demonstrates that market systematic risk should be related 

to the net monetary position with debtor firms having higher 

betas and creditor firms having lower betas. This evidence 

indicates that the beta coefficient of a stock should im-

pound the firm's net monetary position. 

In a theoretical and analytical study of the relation-

ship between systematic risk and financial (accounting) vari-

ables, Bowman (9) shows that there is a relationship 

between market systematic risk and a firm's leverage and 

accounting beta. He demonstrates that systematic risk is 

not a function of earnings variability, growth, size, or 

dividend policy. Since his conclusion is based upon the 

assumption of the capital assets pricing model (CAPM), 

empirical studies may reveal different relationships on the 
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basis that these assumptions may be violated in the real 

world or some of these variables are surrogates for other 

variables. 

Studying a sample of 276 Compustat firms for the 

period from 1964 through 1971, Beaver, Clarke, and Wright 

(6) utilize (a) the market model to estimate the unsystematic 

return and (b) two earning forecast models (the first is 

consistent with the stochastic process of a Martingale 

with drift, and the second model is analogous to the market 

model) to estimate the earnings forecast errors. One of 

their findings is that securities that have greater variances 

in unsystematic return also have higher systematic risks 

(6, p. 333). 

Hill and Stone (16) utilize three sample and simple 

regression analysis to examine the use of accounting betas 

and accounting measures of financial structure to explain 

and predict market betas. The first sample consists of 150 

Compustat firms for the entire period of from 1947 to 1974; 

the second sample consists of 240 Compustat firms for the 

first subperiod of from 1947 to 1960; and the third sample 

consists of 324 firms for the second subperiod of from 1961 

to 1974. They demonstrate that risk-composed equity beta, 

which is derived from adjusting pure accounting equity beta 

(covariance return on equity) to avoid time-series association 

and variance in interest rates, is consistently superior to 

the pure accounting betas. 
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Beaver (4, p. 138) concludes in his book on financial 

reporting that prices act as if earnings volatility is 

associated with systematic risk. Moreover, he says the 

evidence is consistent with the more ambitious interpre-

tations that earnings convey information about the systematic 

risk of the common stock. 

A critical evaluation of the previous studies on the 

association between market beta and accounting numbers, and 

accounting beta based on earnings or surrogates of cash 

flow suggests the following comments. 

1. Most of these studies examine the association between 

market beta and accounting betas based on earnings information 

and its components; 

2. None of these studies adopts an actual measure of 

cash flow (several surrogates are used as proxies for cash 

flow); empirical evidence shows that these surrogates per-

formed poorly; 

3. The empirical evidence is still inconclusive as to 

whether a risk measure derived from accounting earnings con-

veys information about the magnitude of the systematic 

risk; 

4. There is no evidence to determine whether or not 

risk measure derived from cash-flow information may convey 

more or less information about the magnitude of the systematic 

risk than that derived from accounting earnings information; 
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5. The question remains an open issue regarding 

whether or not joint risk measures, which are derived from 

both accounting earnings and cash-flow information, convey 

more or less information about systematic risk than either 

accounting earnings information or cash-flow information 

taken separately. 
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CHAPTER III 

RESEARCH METHODOLOGY 

This chapter is composed of four sections. The sections 

cover the (a) measurement problems, (b) data gathering and 

variable measurements, (c) sample selection, and (d) the 

research models and methodology used to analyze and test the 

hypotheses for this study. 

Measurement Problems 

The following is a discussion of some of the problems 

in measuring the variables of this study and the techniques 

that may be used to overcome these problems. 

Cash Flow Measurement 

The term cash flow is used by many synonymously for 

the term funds from operation. This usage ignores the fact 

that cash flow is not bound by operating items; furthermore, 

according to Rayman, the term funds "has a variety of defini-

tions ranging over the whole spectrum of liquidity, from 

cash at one extreme to total resources at the other, with com-

promises like working capital somewhere in between" (34, p. 423) 

The term cash flow evidently means many things to many people, 

which creates confusion whenever the term is used. To 

Bodenhorn (8), for example, cash flow is the cash flow from 
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a firm to its stockholders; to Coughlan (13), cash flow is 

an income based on cash receipts and disbursements; to Ijiri 

(24), cash flow is a combination of the proper cash flow 

that coincides with cash receipts or disbursements and the 

constructive cash flow that represents recognized cash flows 

even in the absence of cash receipts or disbursements (e.g., 

stock issued for land or a bank loan for financing a con-

struction) ; still others define cash flow as the distributable 

cash flow that equals the amount of cash which could be dis-

tributed without impairing operations of the company (18) 

or without impairing future business capacity and earnings 

level (33). 

In measuring cash flow, many investigators use different 

surrogates for cash flow with the assumption that there 

exists a close association between such surrogates and the 

actual cash flow. Such surrogates are operating income (2), 

net income plus depreciation, depletion, and amortization (4), 

and earnings per share (29) . Some researches such as Chen 

and Shimerda (10), Pinches and others (30), and Pinches, Mingo, 

and Caruthers (31) performed empirical work the results of 

which indicate that their assumptions are possibly correct. 

On the other hand, there are reasons to believe that these 

surrogates may be poor and misleading. Soloman and Pringle 

(39) recognize that to add back depreciation to profit after 

taxes is a handy way to arrive at an approximate measure of 

cash flow from operations. 
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Gombola and Ketz (20, 21) criticize the above studies 

on the basis that their construction of cash flow as net 

income plus depreciation may be responsible for observed 

relationships between profitability ratios and cash flow 

ratios. In their first study, Gombola and Ketz (20) examine 

how well such proxies act as surrogates for cash flow. For 

the companies studied, they found that the average correlations 

for the period of from 1971 to 1980 between cash flow from 

operations and selected proxies are .25 for operating income; 

.46 for operating income plus depreciation; .37 for net income; 

.30 for net income plus depreciation; and .60 for working 

capital from operation. Gombola and Ketz (20) also found 

that .96 is the average correlation between net income and 

net income plus depreciation and .92 is the average correlation 

between operating income and operating income plus depreciation. 

In their second study, Gombola and Ketz (21) measured cash 

flow as cash revenues from operations less cash expenses 

from operations and found distinct differences between pro-

fitability measures and cash flow measures. 

These studies shed some doubt on the validity of using 

adjusted accrual accounting variables as surrogates for cash 

flow. An actual measure of cash flow should consider all 

short- and long-term accrual and deferral items as well as 

non-operating items in adjusting the income-from-operation 

figure in order to derive the cash flow available to the 

entity or to the stockholders. In this research study, 
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surrogates for cash flow figures are not used; instead, 

actual cash flow figures are estimated. 

Market Risk Measure 

Fama (16), Linter (27), and Sharpe (38), among others, 

have demonstrated that market beta (covariance between the 

return of individual stock or portfolio and the return of 

the market) is a good measure of risk. Although market 

risk is measured in this study by market beta, there are many 

conceptual and technical problems with the theory of market 

beta. The first problem is that market beta is related to 

volatility in market-based security return rather than to 

company-specific performance. Blume and Friend (7, p. 32) 

point oxit that market beta measures only part of what investors 

term as risk. However, previous studies show that security 

returns and financial results are related (2); moreover, when 

companies are grouped into portfolios, company-specific con-

ditions become less important (3). 

The second problem is related to the assessment of risk, 

which is a problem that is subjective and unique to each 

individual risk assessor. The beta term in the market model 

is based on the assumption that all investors have the same 

expectations, which ignores subjective factors that investors 

use when they assess risk. This problem prompted some re-

searchers to study the subjective side of risk. For example, 

Gooding (23) found significant differences between the 

risk perceptions of portfolio managers and average investors. 
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Filer, Maital, and Simon (17) found that persons who have a 

high risk aversion choose portfolios that have less systematic 

risk, and persons who believe in their own ability to control 

events and outcomes invest in significantly riskier port-

folios. However, it is difficult to quantify the unique 

perceptions of individuals because the way in which each 

considers and weighs risk factors may differ from time to 

time and from one case to another. 

The third problem with the use of market beta is in the 

technique selected to estimate beta. Many writers suggest 

that the ordinary least squares (OLS) regression used to 

estimate beta may be inappropriate. Fabozzi and Francis (15) 

suggest that many stocks have beta coefficients that move 

randomly through time rather than remain stable (as the OLS 

model presumes), and they suggest the use of a random coefficient 

model (RCM). Cornell and Dietrich (12), however, report that 

the instability of the short-term individual security beta 

is not the result of using OLS regression but is, instead, a 

function of the shape of the distribution of the data. Empirical 

studies of the stability of beta over time by Blume (6), 

Levitz (25), and Levy (26) show that while portfolio betas 

are very stable, individual security betas are highly unstable. 

Baesel (1), who tested several different lengths of estimation 

periods, concludes that the stability of beta coefficients for 

individual securities increases as the length of the estimation 

period increases because of the reduction in sampling errors. 

However, Gonedes (22), in addition to considering the length 
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of time periods, tested the effects of changing structural 

conditions during longer periods since such effects will 

potentially increase the bias of the parameter estimates. 

He indicates that seven years is the optimal estimation 

interval for market beta. 

Wallace (42) presents an analysis of the literature of 

both Rosenberg, who is, according to Wallace, the "guru" 

of modern portfolio theory, and Roll, who is making an 

effort to invalidate the CAPM and the theory of beta. In 

a critique of the tests of the asset pricing theory, Roll 

concludes that it is impossible to test the validity of 

that theory "unless the exact composition of the true market 

portfolio is known and used in the test" (35, p. 130). 

Therefore, he concludes that the beta for the same security 

may differ among individuals only because each individual 

may choose a different market portfolio (35, p. 132). This 

means that beta is a function of the index against which the 

stock is measured and not a property of the stock itself. 

Several techniques have been used to overcome these 

problems, especially the estimation problem. Blume (6) uses 

prior—period beta estimates to adjust the observed betas. 

Vasicek (41) uses a Bayesian approach in which prior cross-

sectional information about the mean and variance of the dis-

tribution of beta is incorporated into the adjustment of 

procedures. Maier, Peterson, and Weide (28) developed another 

Bayesian approach in which prior informatin about betas, prior 
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information about alpha, and unsystematic risk are used in 

the adjustment procedures because of the interrelationship 

between and among these three parameters. Also, portfolio 

analysis and selected time intervals are other techniques 

used. Beaver and Manegold (5) and Bogue (9) found that 

Bayesian adjustment is superior. 

This study estimates beta for different time intervals 

(subperiods of 10, 9, and 7-years each) and uses portfolio 

analysis in addition to individual security analysis. In the 

first computer run, Vasicek's Bayesian procedures were used, 

but there was no significant difference between the corre-

lation coefficient of regular and Bayesian betas. Therefore, 

Bayesian betas correlations are not reported in this study. 

Acccounting Measures of Risk 

Beaver and Manegold (5) discuss in detail the 

problems associated with the estimation of accounting betas. 

The problem of using OLS for accounting beta estimation is 

the same as with market beta. In addition, there are three 

other specification problems with accounting betas. The 

first problem is whether or not either the market value of 

equity, the total assets, or the book value of equity should 

be used as the denominator in converting raw accounting data 

to scaled form. The rationale of selecting a market-based 

denominator rests in its greater explanatory power for 

accounting betas than that which results from using book 
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values. If market values become a common variable in both 

accounting and market beta calculations, accounting betas 

are impure and any conclusion drawn about accounting betas 

may be misleading. This study uses book values rather 

than market values in order to adhere strictly to the 

evaluation of pure accounting numbers. 

The second problem is autocorrelation in the residuals 

of the regressions used to compute accounting betas that 

results in a downward bias of the beta estimate. Although 

Beaver and Manegold (5) discuss several methods, none of 

the methods produces a satisfactory correction for auto-

correlation. 

The third problem is the error induced by sampling 

errors that result from using annual accounting data. This 

problem is overcome by using enough data points (19 years 

times 105 companies) to compensate for using annual data to 

estimate accounting betas. Also, long-term accounting betas 

are compared to short-term market betas in order to compensate 

for the difference between sampling errors in accounting and 

market betas. 

Data and Results Validation 

Most of the recent empirical studies in financial 

accounting area use computerized data as secondary data 

sources that are generated from the original annual reports 
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and Form 10-K reports. The main reason for using the 

computerized data is their accessability with low cost and 

little effort. Although many writers express some doubts 

about the reliability of computerized data, few researchers 

validate these data before using them. Furthermore, few 

studies have been done to evaluate the reliability of com-

puterized data. Rosenberg and Houglet (36) found that 

although large errors were relatively infrequent, especially 

in CRSP tapes, the errors nevertheless produced erroneous 

statistical analyses. In a study that compared the research 

and development information on COMPUSTAT with the information 

contained in Form 10-K reports, San Miguel (37) indicates 

that numerous, and sometimes significant, inaccuracies 

existed between the two widely used sources of financial 

information and, in a number of cases, the information dis-

closed in Form 10-K reports was deficient in explaining the 

differences. 

There are several data problems in using the COMPUSTAT 

tapes. Examples of these problems are (a) cash flow data 

are not readily available; (b) the statement of changes in 

financial positions exists only since 1972; (c) data structure 

may not be appropriate to compute cash flow [examples are (1) 

cost of goods sold includes non-cash items (e.g., amorti-

zation of tools, dies, etc.) which are difficult to identify 

and, (2) current deferred taxes are not separated from non-

current] ; and (d) data are missing for some items in some years. 
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In the light of these limitations and deficiencies, 

the following procedures were considered for use in this 

study. 

1. A careful analysis of the COMPUSTAT information 

reveals that errors may exist in items that required adjust-

ments (such as information related to research and development, 

leases, etc.). However, information for items such as 

accounts receivable, inventory, and depreciation is free 

from such errors. 

2. The models used to approximate actual cash-flow 

figures are designed in such a way as to avoid some of the 

above-listed problems. Income statement and balance sheet 

information are used instead of information from statements 

of changes in financial positions. 

3. Missing data are obtained from annual reports and 

the Form 10-K reports. 

In addition, a preliminary study was conducted by the 

researcher in an effort to validate the COMPUSTAT data. A 

sample of 10 companies out of the prime sample and 5 

of the 26 variables used in this study for a term of 20 years 

were randomly selected for the preliminary study. The first 

approach was to make a simple comparison between the value 

of these variables in the COMPUSTAT tape and the corresponding 

values in the annual reports and the Form 10-K reports. This 

comparison reveals that only three of the 1,000 observations 
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are not matched. The second approach was to regress the value 

of each variable in the COMPUSTAT tape on the corresponding 

value in the annual reports and Form 10>-K reports. The 

significance tests performed for each variable are 

a = 0 and b => 1 

where a is the overall regression constant, and b is the 

regression coefficient of the value in the COMPUSTAT tape on 

the value in the annual reports for each variable. Since 

both hypotheses were accepted at .01 level of significance, 

there is no significant difference between the variable 

values in the COMPUSTAT tape as compared to the values in the 

annual reports and the Form 10-K reports. 

Based on the results of the preliminary study, validity 

is established in regard to the COMPUSTAT data for the com-

panies and the variables used in this study. With regard to 

results validation, two separate computer runs were performed 

using two types of computer software (FORTRAN and SPSS) in 

order to validate the results of the study. 

Data Gathering and Variable Measurements 

Five types of data were gathered in order to proceed 

with measuring the variables involved in this study. These 

data include (a) earnings figures from the COMPUSTAT tape 

(11); (b) cash-flow figures constructed from the annual 

financial statements; (c) market measure of risk (market 

beta) using CRSP tape data (14); (d) security price changes; 
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and, (e) general operating and financial information such 

as financial leverage, growth, earnings per share, dividends 

payout ratio, and operating leverage. 

Earning Betas 

Earnings numbers for each firm in the sample for the 

period of 1963 to 1981 were obtained from the COMPUSTAT 

tape. Several computations were performed to derive 

individual return series and index return series. Then, 

these two series were transformed into logarithmic form 

before estimating earnings betas. The two earnings betas 

measured are operating income beta and net income beta. 

Operating income beta.—Operating income beta (OIB 

hereafter) is a measure of the systematic sensitivity of the 

individual firm's operating income to the operating income 

index of all firms in this study. 

The steps followed to derive OIB are 

(1) Measuring operating income: Operating income (01 

hereafter) is defined in this study as net sales less cost 

of goods sold and operating expenses before depreciation, 

amortization, and depletion. 01 is measured as OX = variable 

13, according to COMPUSTAT (11) variable code, as are all 

codes in this section. 

(2) Measuring return on total assets: Return on total 

assets (ROA hereafter) is defined in this study as operating 

income divided by total assets. Total assets (TA hereafter) 
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is defined as current assets plus net plant plus other non-

current assets (including intangible assets, deferred items, 

and investment and advances). TA is measured as TA = 

variable 6. ROA is measured as 

01. 
ROA.. = 1 Z 

it 
TA.. . 

lt-l 

where, i represents the firm and t represents the period. 

TA of the previous period is used as a denominator in order 

for the procedure to be consistent with that of calculating 

market beta and security prices. 

(3) Measuring operating income beta: OIB is estimated 

from the well-known ordinary least square (OLS) regression 

model, which is known in finance literature as the market 

model. 

• / 
ROA,. = a. + OIB. (ROA , ) + e. it i i mt' i 

where 

/ 

RO^it ~ (1+ROA^) , where ROA^ is the return on 

assets as measured earlier for the individual 

firm i for year t; 

a^ = overall regression constant; 

OIB^ = regression coefficient which represents the 

operating income beta for firm i; 
/ 

- In (1+ ROA^) , where ROA^ is the return on 

assets index which is measured as the average 

return on assets for all firms included in the 

sample for year t. It is derived as 
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N 
—I pn a , 

where N is the sample size, and 

e^ = error term. 

N e t income beta.—Net income beta (NIB hereafter) is a 

measure of the systematic sensitivity of the individual firm's 

net income to the net income index of all firms in this study. 

The steps followed to derive NIB are 

(1) Measuring net income: Net income (NI hereafter) 

is defined in this study as the income available for common 

stockholders before nonrecurring items. NI is defined as 

income before extraordinary items and discontinued operations 

less preferred dividend requirement and plus non-recurring 

expenses (losses) or minus non-recurring revenue (gains). 

NI is measured as 

NIit = variable 20it + variable 17it -

variable 17. 
variable 16^tx 

variable 18.. + variable 16.^ 
it it 

The second part of the above equation represents an adjust-

ment for income tax on the non-recurring items. 

(2) Measuring return on common equity: Return on common 

equity (ROC hereafter) is defined in this study as net income 

divided by common equity. Common equity (CE hereafter) is 

defined as common stock outstanding (including treasury stock 
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adjustments, capital surplus, and retained earnings). CE is 

measured as CE = variable 11. ROC is measured as 

ROC.. = NIit 
it 

CE., . 

lt-1 

where i represents the firm and t represents the period. 

CE of the previous period is used as a denominator in order 

for the procedure to be consistent with that of calculating 
market beta and security prices. 

(3) Measuring net income beta: NIB is estimated from 

the following form of the market model as 

ROC'!" a. + NIB. (ROC^) + e. it i i nit' i 

where 

R0<"it = ^ + R ~̂"it̂  ' w^ e r e ROC^ is the return on 

common equity as measured earlier for the 

individual firm i for year t; 

= overall regression constant; 

regression coefficient which represents the 

net income beta for firm i; 

R0Cmt = l n (1 + R0Cmt)' where ROCmt is the return on 

common equity index which is measured as the 

average return on common equity for all firms 

in the sample for year t. It is derived as 

NIB. l 

/ 

1 ^ 1 
ROC , = > ROC. , 

~KT~ i ^ N i=l 

where N is the sample size; and 

e^ = error term. 
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Cash Flow Betas 

Cash flow numbers for each firm in the sample for the 

period of 1963 to 1981 were obtained by converting the income 

and financial position data of the financial statements. 

Several computations were performed to derive individual 

cash return series and cash return index series. These two 

series were transformed into logarithmic form before estimating 

cash flow betas. Two cash flow betas were measured, one for 

operating cash flow and one for net cash flow. Two approxi-

mations were developed for net cash flow beta. 

Operating cash flow beta:—Operating cash flow beta 

(OCB hereafter) is a measure of the systematic sensitivity 

of the individual firm's operating cash to the operating cash 

index of all firms in this study. 

The steps followed to derive OCB are 

(1) Measuring operating cash: Operating cash flow 

(OC hereafter) is defined as cash collected from customers 

minus cash paid out to suppliers of all goods and services 

other than capital goods. OC is measured in this study as 

an approximation of the actual operating cash flow as shown 

in Figure 1. 
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Operating Income Before Depreciation, 

Amortization, and Depletion . . . . $$$$ 

Plus: 

Decrease in inventory $$$ 

Increase in trade accounts and notes 

payable $$$ 

Decrease in trade accounts and notes 

receivable 
$$$$ 

Minus; 

Increase in inventory $$$ 

Increase in trade accounts and notes 

receivable $$$ 

Decrease in trade accounts and notes 

p a y a b l e _s$$_ $ $ $ $ 

Operating Cash Flow (OC) . . . $$$$ 

Fig.l.—Model of operationg cash flow calculations. 

Using the COMPUSTAT coding system, Figure 1 translates 

into the following equation: 

0Cit = variable 13it + variable 2±t_1 - variable 2± + 

variable 3it_1 - variable 3^t + 

variable 70.. - variable 70.. , it it-1 

where i represents the firm and t represents the year. 
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(2) Measuring cash return on total assets: Cash return 

on total assets (COA hereafter) is defined and measured in 

this study as operating cash flow (OC) divided by total 

assets (TA). Cash return on total assets (COA) is measured 

as 

C 0 Ait - o c ± t 

TA.. , lt-1 

where i represents the firm and t represents the year. 

(3) Measuring operating cash beta: OCB is estimated 

from the following form of the market model as 

C0A'it = ai + 0 C Bi "l 

where 

• 
C0Ait = In (1 + COA^) , where COA^t is the cash return 

on total assets as measured earlier for the 

individual firm i for year t; 

= overall regression constant; 

OCBi = regression coefficient which represents the 

operating cash beta for firm i; 

^®^mt
 = In (1 + COA^^), where COAmt is the cash return 

on total assets index which is measured as the 

average cash return on total assets for all firms 

in the sample for year t. It is derived as 

c o A * t = 4 - cosit 

i=l 

where N is the sample size; and 

e^ = error term. 
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Income Available for Common Equity Before 

Non-recurring items 

Plus; 

All items plused to operating income as 

shown in Figure 1 

Depreciation, amortization, depletion . 

Increase in long term liabilities . . . 

Disposal of long term capital 

investmens 

Sales of new capital stock 

Increase in deferred investment 

tax credit 

Increase in deferred income tax payable 

Minus: 

All items deducted from operating income 

as shown in Figure 1 

Acquisition of capital investments . . 

Decrease in long-term liabilities . . . 

Decrease in deferred investment credit 

Decrease in deferred income tax payable 

Net Cash (NC) 

Fig. 2—Model of net cash flow calculations 

$$$$ 

$$$ 

$$$ 

$$$ 

$$$ 

$$$ 

$$$ 

$$$ 

$$$$ 

$$$ 

$$$ 

$$$ 

$$$ 

$$$ 

$$$$ 
$$$$ 

Net cash flow beta.—Net cash flow beta (NCB hereafter) 

is a measure of the systematic sensitivity of the individual 
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firm's net cash flow to the net cash flow index of all firms 

in this study. 

The steps followed to derive NCB are 

(1) Measuring net cash flow: Net cash flow (NC hereafter) 

is defined in this study as net cash flow available to 

common stockholders generated from operating and non-operating 

activities excluding extraordinary items, discontinued oper-

ations, and non-recurring items. NC is measured in this study 

as an approximation of the actual net cash flow as shown in 

Figure 2. 

Using the COMPUSTAT coding system, Figure 2 translates 

into the following equation. 

NCit = NIit ^as m e a s u r e d earlier] + variable 14^t + 

variable - variable 2^t + variable -

variable 3 i t + variable 68it-1 - variable 68it + 

variable 5 i t - variable 5it_1 + variable 9 i t -

variable + variable 35^t - variable + 

variable - variable 8^t + variable 130^ -

variable + variable 85̂ .̂ - variable 

where i represents the firm and t represents the year. 

(2) Measuring cash return on common equity: Cash return 

on common equity (COC hereafter) was defined and measured in 

this study as net cash flow (NC) divided by common equity 

(CE). Cash return on common equity (COC) is measured as 
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cocit = NCit 
CE. , , 

lt-l 

where i represents the firm and t represents the year. 

(3) Measuring net cash beta: NCB is estimated from 

the following form of the market model as 

C0Cit = ai + N C Bi <C0>c£t) + e. 

where 

^ C i t = In (1 + C0Cit) , where COC^t is the cash return 

on common equity as measured earlier for the 

individual firm i for the year t; 

ai = overall regression constant; 

NCBi = regression coefficient which represents the 

net cash beta for firm i; 

COC^t ~ ln (1 + COCmt)I where COC^ is the cash return 

on common equity index which is measured as the 

average cash return on common equity for all 

firms in the sample for year t. It is derived 

as 

C°Cmt * -i- C°Cit 

i=l 

where N is the sample size; and 

= error term. 

Alternative net cash flow beta.—Alternative net cash 

flow beta (NCBA hereafter) is estimated in order to observe 

the sensitivity of an alternative approximation of net cash 
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flow. NCBA is based on the same definition of net cash 

flow (NC) as defined earlier but without considering the 

effect of changes in stockholders' equity in measuring the 

alternative net cash flow. All other measurement procedures 

are the same as that of estimating NCB. 

Market Measure of Risk 

Market beta measures the extent to which the return on 

a company's common stock or portfolio of common stocks 

covaries with the return on a comprehensive market portfolio. 

Obtained from the monthly CRSP tape (14) are the monthly rate 

of return for the period from January, 1963 to December, 1981, 

for each firm in the sample and the market return index for 

the same period. The market model is used to estimate market 

betas. Four market betas are estimated and reported in this 

study which are based on the interval periods (a) total market 

beta based on 1963 to 1981; (b) first market beta based on 

1963 to 1972; (c) second market beta based on 1973 to 1981; 

and (d) last market beta based on 1975 to 1981. 

Market return and index series are transformed into 

logarithmic form before estimating market betas. Market 

betas are estimated from the following form of the market 

model as 

Rit " ai * V < t > + ei 
where 

= In (1 +R^t)/ where is the monthly market 

return for the individual firm i for year t; 
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ai - overall regression constant; 

Bi = regression coefficient which represents the 

market beta for firm i; 
* 

Rmt = In (1 + Rm^) , where is the monthly market 

return index based on a value—weighted market 

portfolio including ail NYSE stocks; and 

= error term. 

Security Price Behavior 

Annual stock prices were obtained from the COMPUSTAT 

tape for the period of from 1963 to 1981 in order to measure 

the annual changes in security prices. Using the COMPUSTAT 

coding system, stock price (close) is variable 24. 

General Operating and Financing Information 

Operating and financing information were gathered and 

calculated from the COMPUSTAT tape. The following variables 

are measured and derived as follows: 

(1) Earnings per share (EPS hereafter) is variable 57. ; 
it' 

(2) Average earnings per share (AEPS hereafter) is 

t . 
A E P Si = > EPS. /T 

t=l xt-

where T is the period of from 1963 to 1981 (19 years) ; 

(3) Dividends per share (DPS hereafter) is variable 26. ; 
it' 

(4) Average dividends per share (ADPS hereafter) is 

measured as 
T t 

ADPS, = DPS../T 
1 t=i ' 

where T is the period of from 1963 to 1981 (19 years) ; 
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(5) Dividends payout ratio (DPR hereafter) is measured 

DPRit = DPS.t/EPS.t; 

(6) Average payout ratio (APR hereafter) is measured 

APR. = ADPS./AEPS.: 
i l i 

(7) Financial leverage (FLEV hereafter) is measured as 

F L E Vit = (variable 5 i t + variable 9 ± t + variable 

1 0it^ v a r i a b l e 6it x 1 0 0' 

(8) Average financial leverage (AFLEV hereafter) is 

measured as 
T 

AFLEV, = > . FLEV../T 
1 t=i ' 

where T is the period of 1963 to 1981 (19 years); 

(9) Operating leverage: since fixed cost is assumed to 

be fixed within the relevant range and presumably over a long 

period of time, variable cost per unit is considered to be a 

surrogate for operating leverage assuming that lower variable 

cost per unit is associated with higher fixed cost and higher 

variable cost per unit is associated with lower fixed cost. 

Variable cost per unit is estimated from regression model 

which regresses total costs on volume of sales (in terms of 

dollars) for the period of from 1963 to 1981 as 

TCit = ai + V Ci ( s v
i t

} + ei t = 1, .... 19 

where 

TCit = total cost for firm i for period t which 

is approximated as 
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variable 12.. + variable 13.. + variable 14 
it it 

SVit = sales volume in dollars for firm i for period 

t; it is measured as variable 12; 

vci = t h e regression coefficient which estimates 

variable cost per dollar of sales; 

ai = overall regression constant; and 

e^ = error term; 

(10) Growth (Growth hereafter) is measured as the loga-

rithmic difference of total assets between two periods as 

Growthit = Log TAifc - Log TA..^; and 

(11) Average growth (AGrowth hereafter) for the period 

of the study is measured as the average logarithmic difference 

of total assets between the first and the last year of the 

study as 

AGrowth± = (Log TA±t=19 - Log TAit=1)/18. 

Sample Selection 

This study covers the nineteen year period from 1963 to 

1981/ however, the data were gathered for 1962 in order to 

determine variable values at the beginning of 1963. The 

criteria for the firms that represent the population or the 

frame of this study are (a) the firm is an industrial firm; 

(b) the firm is a NYSE firm; (c) the firm is one of the 

Fortune 500 of 1980; (d) the firm's fiscal year ends December 

31; and (e) all required data are available. 
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Examining the Fortune 500 firms for 1980 (19), only 

105 firms meet all the criteria listed above. These 105 

represent the cross-sectional sample of this study. Port-

folios of different sizes were constructed from this sample. 

The sample broadly represents the equity market and to 

a great extent neutralizes the industry effects since (a) 

the sample contains the largest (in terms of assets, sales, 

income, stockholders' equity) industrial companies in the 

United States; (b) the smallest company in the sample is 

ranked 275th in terms of total assets; 495th in terms of 

sales; 275th in terms of income; and 290th in terms of 

stockholders' equity; and (c) the sample represents eighteen 

industrial categories based on the two-digit S.I.C. (40). 

Research Models 

Two regression models are used to test the proposed 

hypotheses in this study. Several specifications for each 

model are utilized to test the predictive power of each of 

the three alternative signals. Following is a discussion 

of the two models used in this study. 

Model 1̂  

This model tests the null hypothesis of the first set 

of hypotheses. This hypothesis predicts that there will be 

no significant differences among the degrees of association 

between (a) market beta and accounting beta based on ABAS, 
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(b) market beta and accounting beta based on CFAS; and (c) 

market beta and accounting beta based on JACAS. 

Simple and multiple regression analysis are used to 

construct several specifications of the model. The purpose 

of this model is to estimate the degree of association between 

market betas and accounting betas based on three different 

alternative accounting signals. Market beta is the 

dependent variable, and accounting betas (earnings betas, 

cash flow betas, and both betas jointly) are the independent 

variables. Confounding variables are identified, measured, 

and included in the model in order to partial out their 

effects; these confounding variables include operating leverage, 

financial leverage, growth, and payout ratio. 

Following is the basic form of the model that estimates 

the relationship between market beta and one or several 

specifications of accounting betas: 

B
i = a. + b x. + b9x.9 + . . . b x. + + e . 
x 1 1 il 2 12 n in i 

where 

Bi = o n e o f t h e f o u r different market beta each in a 

separate run for firm i or portfolio i; 

a^ = overall regression constant; 

bl*,bn = e a c h i s a regression coefficient which estimates 

the relationship between an accounting beta and 

market beta; 
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xil*"xin = e a c h i s a n accounting beta or interaction 

between two or more accounting betas for 

firm i or portfolio i; and 

ei = the portion of market beta not explained 

by the model. 

The dependent variable in the model is one of the 

market betas (four market betas for four different time 

intervals). Four different runs or specifications with 

respect to the dependent variable are necessary to test the 

four market betas for four different time intervals. Accounting 

betas are the independent variables. The following specifi-

cations are used for the independent variables: 

(a) simple regression in which only one accounting 

beta is used in each run or specification; 

(b) multiple regression in which more than one 

accounting beta is used in each run or specification; 

(c) multiple regression in which two accounting betas 

and their interaction are used together in each run or 

specification; 

(d) partial correlation in which the confounding variables 

are included in the model in order to partial out their 

effects; and 

(e) incremental analysis in which the independent variables 

are ordered in specific way so that the incremental R and R2 

may be observed. 
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Several significance tests were performed to support 

or reject the proposed hypotheses. These tests include the 

F-test for the overall model and t tests for the signifi-

cance of each regression coefficient. A test for the signi-

ficance of the difference between correlation coefficients 

was also performed in order to compare the predictive power 

of different alternative signals of different model 

specifications. 

Since the test is for the significance of the difference 

between two correlation coefficeints, the hypothesis to 

be tested is H: P= P q where pQ f 0. When P q^ 0, a t test is 

not appropriate because the z-value is not distributed 

according to the Student's t distribution unless p =0. 
~ o 

W*ien PQ ^ 0' Fisher z is the appropriate test (32) . Since 

multicolinearity is expected among accounting betas, incre-

2 
mental R and R are used in the analysis. 

Model II 

This model tests the null hypothesis in the second 

set of hypotheses. This hypothesis predicts that there 

will be no significant difference among the degrees of 

association between changes in security prices and (a) 

changes in the return available to stockholder equity based 

on ABAS, (b) changes in security prices and changes in the 

return available to stockholder equity based on CFAS, and 

(c) changes in security prices and changes in the return 

available to stockholder equity based on JACAS. 
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Multiple regression analysis is used to construct 

several specifications of the model. The purpose of this 

model is to estimate the degree of association between 

changes in security prices among firms and accounting 

measures based on three different alternative accounting 

signals. Absolute change in security prices for each firm 

is the dependent variable. Absolute change in accounting 

measures (net income, net cash flow, and both jointly) and 

their coefficients of variation are the independent variables. 

To remove confounding effects, variables representing financial 

leverage, growth, and payout ratio are incorporated in the 

model. Multiple regression analysis is used to construct 

the model using several alternative specifications;and 

analyses. 

Following is the basic form of that model that estimates 

the relationship between changes in security prices and 

changes in one or several alternative accounting signals: 

^ P i t = ai + bi A x i t + b2 A xit_1 + b3 A xit_2 + 

b4 A x.t_3 + b5cvx. + S i 

where 

A Pit = absolute change in security price for firm 

i for year t; 

a^ = overall regression constant; 

b's = regression coefficients which estimate the 

relationship between changes in stock prices 

and changes in an accounting signal; 
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x s absolute changes in an accounting signal in 

the last four years for firm i and for year 

t; 

— coefficient of variation of an accounting 

signal (x in the model) around its mean of 

the last four years for firm i; and 

ei = the portion of changes in security prices not 

explained by the model. 

Three forms of Model II were run. In the first form, 

x's are the changes in net income (NI); in the second form, 

^ ® are the changes in net cash flow (NC); and in the third 

form, x's are both changes in net income (NI) and changes in 

(NC) together. 

Several analyses were performed in order to estimate 

the relationship between the alternative accounting signals 

and security prices for each of the three basic forms of the 

model, as follows: 

(a) A run for each firm in the sample estimates the 

degree of association between the changes in the firm's 

security prices and the changes in the firm's alternative 

accounting signals during the period of the study. Since 

four years are used as time lags, each firm has only 15 

observations (cross-sectional analysis); 

(b) A run for each year in the period of the study for 

all firms in the sample estimates the relationship between 

changes in the security prices of the firms in the sample as 

a whole and changes in the alternative accounting signals. 
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In this analysis, each of the 15 years has 105 observations 

(time series analysis); 

(c) Cross-sectional and time series are pooled in the 

model in order to estimate the relationship between changes 

in the security prices and changes in the alternative 

accounting signals for the sample as a whole for the entire 

period (cross-section/time series analysis); 

(d) Dummy variables are used to account for years and 

groups of firms in order to estimate the real relationship 

between changes in security prices and changes in the alter-

native accounting signals. Pooling the cross-sectional and 

time series together results in a very low correlation 

coefficient because the variance among periods and the 

variance among firms tends to mask the true relationship. 

To account for these two types of variances, dummy variables 

for years and groups of firms are used in this analysis. 

Three different analyses are used that involve dummy 

variables for years, dummy variables for groups of firms, 

and dummy variables for both years and groups of firms. 

Since four years are used as a time lag, T (periods) is 

15, so 14 (T-l) dummy variables are used. Firms in the 

sample are grouped into 13 categories on the basis of the 

first two digits of the S.I.C. (40). A minimum of three 

firms is required in order to construct a separate group, 

and the remainder of the firms are considered as the other 

group. Since the groups number 13, N (groups) is 13, so 
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12 (N-l) dummy variables are used. 

(e) A trend analysis removes the trend in the time series 

A trend equation is estimated for each firm in the sample 

and for each variable. The constant a^v and the trend 

coefficient biv (for firm i and for variable v) in each 

equation are used to partial out the trend and estimate the 

residuals. Then the residuals instead of the raw variables 

are used in the multiple regression model as specified 

earlier. 

Several significance tests were performed. These 

tests include the F-test for the overall model specification 

the t̂  tests for the significance of each regression 

coefficient. A separate test for the significance of the 

differences between correlation coefficients is used. Since 

multicolinearity is expected among variables, incremental 
2 

R and R are used in the analysis. 
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CHAPTER IV 

ANALYSIS AND INTERPRETATION OF THE RESULTS 

The predictive power of alternative accounting signals 

is investigated in this study, and both market beta and 

security price behavior are used as evaluative criteria. 

The hypotheses compare the degree of association between 

market variables and different accounting signals. One 

model compares the degree of association between market 

betas and alternative accounting betas; a second model com-

pares the degree of association between changes in security 

prices and alternative accounting returns. 

Using the methodology described in Chapter III, no 

significant differences were found among the predictive power 

of the three alternative accounting signals for the sample 

companies. This finding is valid for all three accounting 

signals which are based on (a) accrual-base accounting system; 

(b) cash-flow accounting system; and (c) accrual and cash-

flow accounting systems jointly. 

The primary results of this study are as follows. 

1. The null hypothesis which states that there will 

be no significant differences among the degrees of association 

between market beta and the alternative accounting betas 

should be accepted. The test statistics used to evaluate 

85 
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the first model show that the result is valid for all three 

measures of accounting beta—the first using accrual-based 

accounting numbers, the second using cash-flow accounting 

numbers, and the third using both accrual-based and cash-

flow accounting numbers. 

2. The alternative hypothesis which states that there 

will be significant differences among the degrees of 

association between market beta and the alternative accounting 

betas should be rejected. 

3. The null hypothesis which states that there will be 

no significant differences among the degrees of association 

between changes in security prices and the changes in alterna-

tive measures of the return available to stockholder equity 

should be accepted. The test statistics used to evaluate the 

second model show that this result is valid for all three 

measures of the return available to stockholders—return 

based on accrual-based accounting numbers; return based on 

cash-flow accounting numbers; and, return based on both 

accrual and cash-flow numbers. 

4. The alternative hypothesis which states that there 

will be significant differences among the degrees of association 

between changes in security prices and the changes in alterna-

tive measures of the return available to stockholder equity 

should be rejected. 
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The secondary results of this study are as follows. 

1. In general, the degree of association between 

market beta and accounting income-based betas in this 

study is lower than that reported in previous studies, 

especially the study by Beaver and Manegold (2). 

2. The degree of association for all accounting betas 

and for both the total and first-period market betas is 

higher than those of the accounting betas for second- arid 

third-period market betas. 

3. Although aggregation into portfolios does not improve 

the correlations between market and accounting betas using 

the partial correlation analysis, the use of either simple 

or multiple correlation analysis does imporve the correlations 

between market and accounting betas. 

4. Since the correlation coefficients of most of the 

independent variables in the second model have wrong signs 

(different from the expected signs), the second model which 

concerns the association between changes in security prices 

and changes in alternative accounting signals is probably 

misspecified. 

The analysis and interpretation of the results of this 

study are discussed thoroughly in four sections. These 

sections include (a) analysis and interpretation of the 

sample statistics, (b) analysis and interpretation of the 

first model's results, (c) analysis and interpretation of 
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the second model's results, and (d) comparative analysis 

with previous studies concerning the association between 

income betas and market betas. All statistical tables are 

presented in Appendix B. 

Analysis and Interpretation of the 
Sample Statistics 

The sample used in this study includes 105 cross-

sectional firms for the period of from 1963 to 1981. Data 

in Tables I and II show key sample statistics for the 105 

firms included in the sample. Based on these data, the 

following findings are noted. 

1. The mean for both market and accounting betas is 

very close to one. Since the mean for the market as a whole 

is one, the sample is a good representation of all companies 

in the market. 

2. Range, variance, and standard deviation of accounting 

betas are greater than that of market betas for all periods. 

The difference suggests that there are greater measurement 

errors in accounting betas than in market betas. This 

probably occurs because annual data are used to estimate 

accounting betas rather than monthly data, as is the case 

with market beta. 

3. The range, variance, and standard deviation of 

operating income beta (OIB) are smaller than that for any 

other accounting beta; i.e., standard deviation of OIB is 
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about 15 per cent less than that for NIB. This reflects 

the fact that operating income beta measures the sensitivity 

of operating income of the firm to the operating income 

index of all companies in the sample. OIB represents only 

a measure of operating risk, whereas other betas represent 

both operating risk and financing risk. Also, operating 

income is more stable among industries than either net income 

or cash figures, and operating income (as defined in this 

study) is less influenced by either management smoothing 

decisions or changes in accounting methods. 

4. The range, variance, and standard deviations of 

operating cash beta (OCB) are smaller than that of net cash 

beta (NCB); i.e., the standard deviation of OCB is about 

39 per cent smaller than that for NCB. As with the case 

of OIB, this result reflects the fact that operating cash 

(as defined in this study) represents a measure of operating 

risk, whereas other betas represent both operating risk and 

financing risk. Also, operating cash (as defined in this 

study) is less influenced by management smoothing decisions 

and changes in accounting methods. 

Analysis and Interpretation of Results from 
Use of the First Model 

The first model depicts the degree of association 

between accounting betas (based on income, cash, and income 

and cash jointly) and market betas (for different time 
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intervals). Several analyses were utilized to estimate the 

degree of association. 

Simple Correlation Analysis 

Using a simple regression model, four different market 

betas (based on different time intervals) were regressed in 

turn on alternative accounting betas for a single security, 

for portfolios of 5 securities, and for portfolios of 9 or 

10 securities. [Five was chosen because it divides evenly 

into 105 companies; a combination of 10 and 9 securities 

was chosen as a convenient way to represent all companies in 

the sample since 10 alone does not divided evenly into 105 

companies.] Portfolios were ranked based on market beta 

for the total period. [Portfolio construction is based on 

ranking market beta for the total period in order to avoid 

aggregation bias since market beta is measured with relatively 

less measurement error; for details, see Hill and Stone (5).] 

Table III data present the correlation coefficients 

between market betas and accounting betas for a single 

security, for portfolios of 5 securities, and for portfolios 

of 9 or 10 securities. Out of 120 correlation coefficients, 

86 are statistically significant at the .05 level of signifi-

cance . 

The highest correlation coefficients are .284 for a 

single security, .579 for portfolios of 5 securities, and 

.855 for portfolios of 9 or 10 securities. On the average, 
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aggregation into portfolios improves the correlation coeffi-

cients by 300 per cent for portfolios of 5 securities and 

440 per cent for portfolios of 9 or 10 securities over that 

for a single security. 

Of the variations in market beta, the results also 

show that at most an accounting beta explains only about 

8.1 per cent for a single security, 34 per cent for port-

folios of 5 securities, and 73 per cent for portfolios of 

9 or 10 securities. The explanatory power of income betas 

is low in this study when compared to the results of previous 

studies, especially that of Beaver and Manegold (2). This 

comparison will be discussed in detail in the fourth section 

of this chapter. 

In most cases the correlation coefficients between 

market beta and NCBA are the highest except for portfolios 

of 9 or 10 securities for which the correlations between 

market beta and OCB is the highest. The correlation coeffici-

ents between market beta and NCBA is slightly higher than that 

for NCB, which means that cash flows caused by changes in 

stockholders' equity do not significantly alter the degree 

of association between market beta and net cash beta based 

on the two alternative approximations of net cash flow. 

Market betas based on different time intervals show 

in general that total-period and first-period market betas 

exhibit higher correlation coefficients with accounting betas 
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than do second-period and last-period market betas. However, 

the differences are not statistically significant at the 

.05 level of significance. 

A test for statistical significance was performed on 

the differences among correlation coefficients of market 

betas and accounting betas based on alternative accounting 

signals and among correlation coefficients of different time 

interval market betas and accounting betas. Following the 

test procedures outlined by Ostle and Mensing (6), correla-

tion coefficients were transformed into Z values using Fisher's 

Z-transformation table to test the null hypothesis HQ:r^ f 

where r^ and are two different correlation coefficients 

that represent either the association between a market beta 

and two different accounting betas or the association between 

an accounting beta and two different time interval market 

betas. The test shows that the differences are not statisti-

cally significant at the .05 level of significance. 

Partial Correlation Analysis 

Using a partial correlation model, four different market 

betas (based on different time intervals) were regressed in 

turn on accounting beta based on alternative accounting 

signals (income, cash, and income and cash jointly) after 

partialling out the effects of the other variables (financial 

leverage, operating leverage, dividends payout ratio, and 

growth). These other variables were removed by partialling 
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out their effects on both accounting and market betas. The 

purpose of this analysis is to observe or to estimate the 

true degree of association between market beta and accounting 

betas when the effects of these other variables are removed. 

Table IV data present the partial correlation coefficients 

between market beta as the dependent variable and accounting 

beta as the independent variable. Of 60 partial correlation 

coefficients, only 6 are statistically significant. 

The highest correlation coefficients are .263 for a 

single security, .412 for portfolios of 5 securities, and 

.562 for portfolios of 9 or 10 securities. On the average, 

aggregation into portfolios does not improve the correlation 

coefficients as much as when simple or multiple correlation 

are employed. In some cases the correlation coefficients 

are negative (wrong sign) except for last-period market betas. 

The results also show that at most an accounting beta 

with the effect of other variables partialled out explains 

only 6.9 per cent for a single security, 17 per cent for 

portfolios of 5 securities, and 31.6 per cent for portfolios 

of 9 or 10 securities of the variations in market beta, which 

is lower than that explained by the same model before partial-

ling out the effect of other variables. This indicates that 

other variables explain most of the variations, leaving little 

for the partialled model to explain. This does not mean, 

however, that accounting variables are not important in the 
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the decision-making process of investors because accounting 

information is used to determine and measure these other 

variables. 

OCB exhibits the highest correlation coefficients for 

portfolios of 9 or 10 securities, NIB exhibits the highest 

correlation coefficients for portfolios of 5 securities, and 

both OCB and NIB exhibit larger correlation coefficients for 

a single security than do the other betas tested. The test 

for statistical significance shows that the differences among 

correlation coefficients are not statistically significant 

at the .05 level of significance. 

Multiple Correlation Analysis 

Using a multiple regression model, four different market 

betas (based on different time intervals) were regressed in 

turn on alternative accounting betas (income, cash, and income 

and cash jointly) for a single security, for portfolios of 

5 securities, and for portfolios of 9 or 10 securities. The 

purpose of this type of analysis is to observe or estimate 

the degree of association between market beta and joint 

accounting betas based on different accounting signals. 

Table V data show the multiple correlation coefficients 

that estimate the degree of association between market betas 

as a dependent variable and joint alternative accounting 

betas as independent variables. Out of 108 correlation 

coefficients, 31 are statistically significant at the .05 

level of significance. 
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The highest correlation coefficients are .360 for 

a single security, .691 for portfolios of 5 securities, 

and .880 for portfolios of 9 or 10 securities. The results 

also show that at most joint accounting betas explain only 

about 13 per cent of the variations in market betas for a 

single security, 45 per cent for portfolios of 5 securities, 

and 77 per cent for portfolios of 9 or 10 securities. 

Comparison among market betas based on different time 

intervals shows that in general total-period and first-period 

market betas exhibit both higher correlation coefficients and 

a greater number of significant correlation coefficients. 

The number of significant correlation coefficients is 20 of 

27 for both total-period and first-period market betas; 

whereas the number of significant correlation coefficients is 

13 of 27 for second-period and 18 of 27 for last-period 

market betas. In general, a combination of NIB and NCB 

exhibits the highest correlation coefficient; however, the 

test for statistical significance of the differences among 

correlation coefficients shows that these differences are not 

statistically significant. 

Interaction Analysis 

Using a multiple regression model, four different 

market betas (based on different time intervals) were re-

gressed in turn on two alternative accounting betas (income, 



96 

cash, and income and cash betas) and the interaction of the 

two betas. Interaction was measured by multiplying the two 

accounting betas to create a third independent variable in 

the model. The purpose of this type of analysis is to 

observe whether or not the interaction between two accounting 

betas improves the degree of association between market and 

accounting betas. 

Table VI data show the multiple correlation coefficients 

between market beta and joint accounting betas with their 

interaction for a single security, for portfolios of 5 

securities, and for portfolios of 9 or 10 securities. Out 

of 108 correlation coefficients, 67 are statistically signi-

ficant at the .05 level of significance. 

The highest correlation coefficients are .384 for a 

single security, .691 for portfolios of 5 securities, and 

.869 for portfolios of 9 or 10 securities. The results 

also show that joint accounting betas and their interaction 

explain about .147 of the variations in market beta for a 

single security, .477 for portfolios of 5 securities, and 

.755 for portfolios of 9 or 10 securities. Comparisons 

among market betas based on different time intervals shows 

that in general total-period and first-period market betas 

exhibit higher correlation coefficients and a greater 

number of statistically significant correlations than do 

second-period and last-period market betas. 
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Since the interaction of the joint accounting betas 

is highly correlated with both accounting betas, incremental 
_ 2 . , 

R is the appropriate measure of the explanatory power of the 

interaction. Table VII data show the incremental R2 (IR2 

hereafter) between the interaction of joint accounting betas 

and market beta. 
2 

The results show that IR between income betas (OIB 

and NIB) exhibits the highest IR2 from .02 to .03 for 

single security, from .14 to .26 for portfolios of 5 

securities, and from .28 to .34 for portfolios of 9 or 10 
• . 2 

securities. However, IR between income beta and cash 
2 

betas exhibit low IR from ... .01 to .03 for a single security, 

from .02 to .09 for portfolios of 5 securities, and .0 for 

portfolios of 9 or 10 securities. 

This indicates that the interaction between income 

betas does improve the explanatory power of the variations 

in market beta for portfolios but not for single securities. 

However, the interaction between cash betas or between cash 

beta and income beta does not improve the explanatory power 

of these joint betas in explaining the variations in market 

beta. 

Incremental Analysis for Cash Betas 

Using a hierarchial multiple regression model, four 

different market betas (based on different time intervals) 

were regressed in turn on alternative accounting betas 
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(based on income, cash, and income and cash betas) for a 

single security, portfolios of 5 securities, and for port-

folios of 9 or 10 securities. The purpose of this type of 

analysis is to observe or estimate IR between market beta 

and cash betas with income betas as the first hierarchial 

variable in the model. 

2 

Table VIII data present the IR of a cash beta used 

jointly with operating income beta (OIB) or net income beta 

(NIB) as the first order hierarchial (x1) in the model. The 

results show that using OIB as in the model, on the average 
2 . 2 

IR of OCB is .02 and IR of NCBA is .08 for a single security; 
2 . 2 

IR of OCB is .16 and IR of NCBA is .37 for portfolios of 

2 2 
5 securities; IR of OCB is .60 and IR of NCBA is .40 for 

portfolios of 9 or 10 securities. The results also show 
o 

that using NIB as x-̂  in the model, on the average IR of 

2 
OCB is .02 and IR of NCBA is .04 for a single security; 

2 . 2 
IR of OCB is .10 and IR of NCBA is .25 for portfolios of 

2 2 
5 securities; IR of OCB is .35 and IR of NCBA is .41 for 

portfolios of 9 or 10 securities. This indicates that the 

explanatory power of cash beta in explaining the variation 

in market beta using all income information (represented by 

NIB) is very low especially for a single security and may 

not justify the cost involved in converting income informa-

tion to cash information. When comparing market betas based 

on different time intervals, total-period and first-period 
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2 
market betas exhibit higher IR and a greater number of 

2 

statistically significant IR than those of second-period 

and last-period market betas. 

Incremental Analysis for Income Betas 

Using a hierarchal multiple regression model, four 

different market betas (based on different time intervals) 

were regressed in turn on alternative accounting betas 

(income, cash, and income and cash betas) for a single 

security, for portfolios of five securities, and for port-

folios of 9 or 10 securities. The purpose of this type of 

2 

analysis is to observe or estimate IR between market beta 

and income betas with cash betas being used as the first 

order hierarchal variable in the model. 
2 

Table IX data show the IR of an income beta used jointly 

with operating cash beta (OCB), net cash beta (NCB), or 

alternative net cash beta (NCBA) as the first order hierarchal 

variable (x^) in the model. The results show that using 
2 

OCB as x^ in the model, on the average IR of OIB is .04 and 
2 . 2 

IR of NIB is .035 for a single security, IR of OIB is .28 
2 . 2 

and IR of NIB is .11 for portfolios of 5 securities; IR of 

2 
OIB is .01 and IR of NIB is .002 for portfolios of 9 or 10 

securities. The results also show that using NCB as x^ in 

2 2 the model, on the average IR of OIB is .023 and IR of NIB 

2 2 is .029 for a single security; IR of OIB is .129 and IR 

2 
of NIB is .217 for portfolios of 5 securities; IR of OIB 
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2 
is .145 and IR of NIB is .43 for portfolios of 9 or 10 

securities. Further, the results show that using NCBA 

9 
as x1 m the model, on the average IR of OIB is .03 and 

2 2 
IR of NIB is .022 for a single security; IR of OIB is 

2 
.142 and IR of NIB is .174 for portfolios of 5 securities, 
2 ? 

IR of OIB is .138 and IR of NIB is .374 for portfolios 

of 9 or 10 securities. 

2 
A comparison between IR for cash betas (Table VIII) 
2 

and IR for income betas (Table IX) shows that on the 

2 

average the IR for cash betas is slightly higher than 

for income betas although the differences are not statistically 

significant. This indicates that the explanatory power of 

income betas in explaining the variation in market beta among 

firms for which all cash information is known (represented 

by NCB or NCBA) is low and not superior to that of cash betas 

among firms for which all income information is known (re-

presented by NIB). 
Analysis and Interpretation of Results from 

Use of the Second Model 

The second model depicts the degree of association 

between changes in security prices and changes in alternative 

accounting signals (changes in income, changes in cash, and 

changes in income and cash jointly). Several specifications 

and analyses are utilized to estimate these degrees of 

association. 
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Single Model for Each Firm 

Using a multiple regression model, changes in security 

prices in each year (yeart) are regressed on changes in 

accounting signals (income, cash, income and cash jointly) 

for year^, year^__^, year^_2, year^.^, and the coefficient of 

variation around the mean of the four years. Other variables— 

financial leverage, dividends payout ratio, and growth—are 

included in alternative forms of the model. These procedures 

are used (see Table X) for each firm (105) in the sample and 

for each of the six specification forms of the model (105 

correlation coefficients for each form of the model), and 

the results are statistically summarized using descriptive 

statistics to estimate the means and the standard deviations 

of the correlation coefficients of all firms in the sample. 

Table X presents summary statistics of the correlation 

coefficients for all firms in the sample based on a single 

model for each firm. The results show that average correlation 

coefficients for changes in the cash forms of the model (forms 

2 and 5) are slightly greater with smaller standard deviations 

and ranges than those for changes in the income forms of the 

model (forms 1 and 4). The results also show that average 

correlation coefficients of the joint income and cash forms 

of the model (form 3 and 6) are greater with a smaller standard 

deviations and ranges than those for either the income or the 

cash forms of the model. With regard to the effect of the 
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other variables—financial leverage, dividends payout 

ratio, and growth—the average correlation coefficient is 

greater (20 per cent on the average) with a smaller standard 

deviation and range than those of the other forms of the 

model without including these variables. 

Although the joint income and cash forms of the model 

exhibit the highest correlation with changes in security 

prices, a test for statistical significance shows that the 

differences among correlations are not statistically signi-

ficant. Alternative accounting signals have the same ex-

planatory power in explaining the variations in changes in 

security prices among periods. 

Single Model for Each Year 

Using a multiple regression model, changes in security 

prices in year^ are regressed on changes in alternative 

accounting signals (income, cash, and income and cash jointly) 

for yeart, yeart_lf yeart_2, yeart_3, and the coefficient of 

variation around the mean of the four years. Other variables-

financial leverage, dividends payout ratio, and growth—are 

used for each year (1967 to 1981) for all firms in the sample 

in each of the six specification forms of the model (15 

correlation coefficients for each specification forms). 

Table XI data show the correlation coefficients between 

changes in security prices and changes in alternative 
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accounting signals for each year and for each of the six 

alternative specification forms of the model. The results 

show that on the average the correlations in recent years 

(1970s and 1980s) are higher than those of earlier years 

(1960s) . This may be explained by the fact that investors 

now rely more heavily on accounting information than in 

past years. Also, accounting information may have become 

more useful for making decisions in recent years. 

The results also show that on the average the income 

forms of the model exhibit slightly higher correlations with 

changes in security prices than do the cash forms of the 

model; however, the differences are not statistically signi-

ficant. Also, on the average the joint income and cash forms 

of the model exhibit higher correlations with changes in 

security prices than those of either the income or the cash 

forms of the model although the differences are not statisti-

cally significant. While the inclusion of other variables 

in the model—financial leverage, dividends payout ratio, 

and growth—improves the correlations, most of the differences 

are not statistically significant. Therefore, based on this 

type of analysis, there are no statistically significant 

differences among the correlations between changes in security 

prices and the changes in the alternative accounting signals 

tested. 
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Pooling Cross-sectional and Time Series Analysis 

In order to estimate the association between changes 

in security prices and changes in alternative accounting 

signals for all firms in the sample for the whole period, a 

pooled multiple regression model is used to combine both 

cross-sectional and time series data. Table XII (type of 

analysis 1) presents the correlation coefficients between 

changes in security prices and changes in alternative accounting 

signals (income, cash, and income and cash jointly). 

The results show very low correlations between changes 

in security prices and changes in accounting signals (the 

range is from .089 to .125 at the .05 level of significance). 

This indicates a very low explanatory power of the alternative 

accounting signals in explaining the variations in changes in 

security prices among firms and years. The results also 

show that the correlations for the income forms of the model 

are slightly higher than those for either the cash or the 

joint income and cash forms of the model although the dif-

ferences are not statistically significant. 

Dummy Variable Analysis 

One possible reason for the very low correlations when 

pooling cross-sectional and time series analysis is that 

variances among firms and variances among years mask the 

real magnitude of the correlations between changes in 

security prices and changes in alternative accounting signals. 
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Therefore, dummy variables for firms, for years, and for 

firms and years together are used in this analysis. 

Table XII (type of analysis 2, 3, and 4) data show 

the correlation coefficients between changes in security 

prices and changes in alternative accounting signals using 

dummy variables for groups of firms, for years, and for 

groups of firms and years together. 

The results show that dummy variables for groups of 

firms do not improve the correlation. However, using dummy 

variables for years substantially improves the correlation. 

On the average the correlation between changes in security 

prices and changes in alternative accounting signals is about 

.46 which means that at the .01 level of significance the 

variations in changes in alternative accounting signals 

(income, cash, and income and cash jointly) explain about 

21 per cent of the variations in changes in security prices. 

Tests of the comparisons of the explanatory power of each 

of the three alternative accounting signals show that the 

differences among them are not statistically significant. 

Detrending the Raw Data Analysis 

Another attempt to improve the explanatory power of the 

model was made to remove the trend in the data and use the 

residual in the regression model. Table XII (type of 

analysis 5) presents the correlation coefficients between 

changes in security prices and changes in alternative 
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accounting signals after detrending the data. The results 

show no improvement in the magnitude of the correlation 

over that of type 1 analysis. 

Comparative Analysis with Previous Studies 

This section presents a comparison between the results 

of this study and the results of previous studies concerning 

the association between market beta and income-based accounting 

betas using only a simple regression model because previous 

studies are limited to income betas and simple regression 

analysis. Previous studies report conflicting results about 

the strength and the statistical significance of the association 

between market beta and income-based accounting betas. 

Ball and Brown (1) conclude that at least 35 to 40 per 

cent of the difference in market betas among firms could be 

explained on the basis of income-based accounting betas. 

Beaver, Kettler, and Scholes (3) also report that income-based 

accounting betas explain about 19 per cent for single security 

and 46 per cent for portfolios of 5 securities of the difference 

in market betas among firms. 

Gonedes (4) questions the results of the research by 

Beaver, Kettler, and Scholes (3), which reported a strong 

explanatory power for income-based accounting betas. He 

suspects that the difference between his and their results is 

primarily a function of using different scaling methods for 
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income numbers. Gonedes uses other accounting numbers (total 

assets to scale income numbers); however, Beaver, Kettler, 

and Scholes use market prices to scale income numbers. 

Gonedes concludes that the accounting betas used by Beaver, 

Kettler, and Scholes are actually a function of market 

prices and that their results may simply reflect "spurious 

correlation" (4, pp. 440-441). Gonedes' corresponding results 

indicate that income-based accounting beta at most explains 

about 5 per cent of the difference in market betas among 

firms (4, p. 440). 

The follow-up study by Beaver and Manegold (2) includes 

an analysis and replication of Gonedes' 1973 study using his 

and their methodologies separately. They report that out of 

total of 378 correlations, 363 are significant at or beyond 

the .01 level, while 375 are significant at or beyond the 

.05 level. They also report that income-based accounting 

beta explains between 15 and 20 per cent (based on total 

period betas) of the differences of market betas among firms 

(2, p. 257). They also found that using market prices to 

scale income numbers does not drastically alter the corre-

lations between market and accounting betas (2, p. 261). 

Their replication and analysis of Gonedes' study found that 

the mean and standard deviation of accounting betas as 

computed by Gonedes ranges from -.09 to 76.3 and from 1.3 to 

713.7, respectively; whereas, their replication of Gonedes' 
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study reveals that the mean and standard deviation of 

accounting betas ranges from .89 to .96 and from .91 to 

1.63, respectively. They also found that the correlations 

between accounting and market betas in Gonedes1 study as 

computed by them are very close to the correlations that 

they found in the primary sample. This led them to conclude 

that there is an enormous amount of estimation errors in the 

accounting betas as computed by Gonedes due to a program 

error, outlying observations in the years 1946-1950 (not 

included in their replication), or outlying observations 

in some of the five firms for which they could not obtain 

data (2, p. 264). 

Hill and Stone (5), however, in reporting on a stock 

sample similar to that of Beaver and Manegold's (2), found 

that corresponding accounting betas explain only about 0.0 

to 3.0 per cent of the difference in market betas among firms 

and that only 3 out of 18 correlation are significant (5, 

p. 614). Hill and Stone ascribe the difference between their 

results and Beaver and Manegold's results to the time period 

since the sample is similar to that used by Beaver and 

Manegold but the time period is different. Hill and Stone 

investigated several different samples and different time 

periods. In the case with the strongest association, they 

found that corresponding income-based accounting betas 

explain 12 per cent of the difference in market betas among 

firms. 
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The research results reported in this dissertation are 

compared to the results described in previous studies in 

Table XIII. For the sample used in this dissertation, the 

statistical estimate of the means, standard deviations, and 

the maximums and minimums of the accounting betas are 

close to the population parameters and they are very close 

to the estimates calculated in the studies by Beaver and 

Manegold (2) and Hill and Stone (5). The correlation values 

reported in this dissertation between market and accoutning 

betas are lower than those in the Beaver and Manegold study, 

higher than those in the first part of the Hill and Stone 

study for the period of from 1947 to 1960, and slightly 

higher than those in Gonedes1 study. 

This indicates that the results of this dissertation are 

as reliable as the results of any one of the previous studies, 

The difference among the results of these studies could be 

ascribed to different sample sizes and composition and to 

different periods of time. 

Previous studies cover periods of different economic 

conditions. The studies by Ball and Brown (1), Beaver and 

Manegold (2), Beaver, Kettler, and Scholes (3), and Gonedes 

(4), cover periods in the 1950s and 1960s that are charac-

terized by post-war effects and low rates of inflation. This 

study, however, covers more recent periods of the 1970s and 

1980s that reflect the effects of recessions and high rates 
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of inflation. This leads to the conclusion that the results 

of these studies are dependent on sample characteristics, 

time frame, and economic conditions. 
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CHAPTER V 

LIMITATIONS, CONCLUSIONS, AND RECOMMENDATIONS 

FOR FUTURE RESEARCH 

The predictive power of alternative accounting signals 

(accrual versus cash versus accrual and cash jointly) is 

investigated, analyzed, and reported in this dissertation. 

This dissertation uses the market measure of risk (market 

beta) and changes in security prices as evaluative critiera 

(dependent variables in regression models). The use of these 

market variables is based on the assumption of market 

efficiency. This criteria and the alternative accounting 

signals are estimated separately in order to compare degrees 

of association. 

Limitations of the Study 

This study has several limitations that should be 

considered and explained. Some of these limitations are in-

herent and unavoidable because accounting and finance theories 

deal with social phenomena wherein cause and effect are 

difficult to observe. These limitations are as follows. 

1. This study considers market measures of risk (market 

beta) and changes in security prices as evaluative criteria 

112 
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This consideration is based on the assumption of market 

efficiency with respect to processing information in 

spite of the absence of a hard theory to support the 

concept of market efficiency. 

2. The usefulness of the alternative accounting systems 

is determined based on the degree of association with market 

beta and the changes in security prices. The study assumes 

that association is an appropriate technique with which to 

judge the usefulness of alternative accounting systems since 

there is no hard theory or observable causal relationship 

between the evaluative criteria and the alternative accounting 

signals. 

3. A well defined model is not available that can explain 

how investors process bits of information in making investment 

decisions. 

Other limitations of this study include the following: 

1. The companies used in this study are included in 

the Fortune 500 list. Since these companies are big, old, 

well established, and very important to the economy, their 

activities are very closely followed by the financial 

community. It is possible that reported results could be 

different if companies with different characteristics were 

studied. 

2. This study considers only the actual cash flow 

figures. Advocates of a refined cash flow accounting system 
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believe that projections of future cash flow should 

supplement actual cash flow figures. Future cash flow 

is not considered in this study. 

3. This study investigates the usefulness of the 

three alternative accounting signals for making investment 

decisions. The usefulness of these signals for other 

purposes is not investigated in this study. 

Conclusion 

The major findings from the empirical tests of the 

hypotheses of this study are (a) no significant differences 

are found among the degrees of association between the 

alternative accounting betas and market beta, and (b) no 

significant differences are found among the degrees of 

association between changes in alternative accounting 

returns and changes in security prices. A reasonable con-

clusion based on these findings is that there is no difference 

among the predictive power of the three alternative accounting 

signals considered in this study. This means that accrual-

based accounting signals, cash-flow accounting signals, and 

accrual-based and cash-flow accounting signals jointly are 

neither significantly superior or inferior to each other in 

providing information that would help in making investment 

decisions. 

This study shows empirically that the choice among 

these alternative signals is not important with respect to 
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providing information for making investment decisions. At 

this time, choices among these signals must be based on 

a priori logical, not empirical, considerations. Considering 

the findings and the limitations of this study, it is logical 

to argue for or against either one of these alternative 

accounting signals. 

The arguments for an accrual-based accounting system 

include the following. 

1. Considering all the limitations of this study and 

the absence of conclusive evidence to show the superiority 

of the other alternative signals, the continued use of the 

accrual-based accounting system is justified. 

2. Since income figures are integral to the functioning 

of many social institutions, and since enormous structures 

have been built up around the concept of income, strong and 

conclusive evidence is needed to warrant altering the tra-

dational framework of accounting. 

The arguments for a cash-flow accounting system include 

the following. 

1. The empirical evidence in this study reveals the 

possibility that a cash-flow accounting system might be 

promising and warrant more study. 

2. Since no system was found to be superior from among 

the alternative accounting systems, cost-benefit analysis 

appears to favor a cash-flow accounting system. The reasons 
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are (a) cash-flow accounting system is simple, easy to 

design and execute, and easy to understand; (b) a cash-

flow accounting system avoids the allocation problem, 

reduces the effect of inflation on accounting data, 

reduces the cost of accounting and auditing functions, 

and results in a better use of time and manpower; and (c) 

timely and efficient accounting data would be produced in 

a cash-flow accounting system. 

Recommendations for Future Research 

Promising avenues of investigation for future studies 

include the following: 

1. The effect of considering different definitions of 

operating income and operating cash flows may be shown by 

the results of similar studies. Other definitions of 

operating income (such as operating income after depreciation, 

amortization, and depletion) and operating cash flow (as 

defined to include capital expenditures) would provide 

additional and interesting evidence regarding the predictive 

power of cash-based measures of performance. 

2. The effect of different samples (small/or medium 

companies, or a sample from a specific industry) may be 

shown by the results of similar studies. Also, the samples 

could be designed to compare low-risk with high-risk companies 

or compare low-capital-investment industries with high-capital-

investment industries. 
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3. The effect of considering other supplementary infor-

mation such as projected cash flow in addition to cash-flow 

figures may show the usefulness of a cash-flow accounting 

system. In this type of research, hypothetical cases of 

alternative projections of cash flow, in addition to 

actual cash flow, may determine the response of different 

users' groups. 

4. Quarterly instead of annual accounting data should 

be used in a study to estimate accounting betas so that the 

measurement errors in accounting betas may be reduced. 

5. An investigation of the usefulness of alternative 

accounting systems should be made for other users of 

financial statements. This type of research would include 

presenting alternative accounting signals to other groups 

of users such as governmental agencies and regulatory bodies. 

6. The use of evaluative critieria other than market 

beta and changes in security prices should be studied in 

order to judge the usefulness of the alternative accounting 

systems. This type of research could include evaluative 

critiera (such as judgments of financial analysts or other 

sophisticated groups) to rate companies based on alternative 

accounting signals. Bond rating technique could be used as 

evaluative criteria to judge the predictive power of alter-

native accounting signals. 
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LIST OF THE COMPANIES IN THE SAMPLE 

No. CRSP No. Name 

1 20482 ABT 
2 10153 AH 
3 24643 AA 
4 10225 AMB 
5 10241 AC 
6 15667 AHP 
7 10372 AST 
8 17240 ARH 
9 10364 AR 
10 27887 BAX 
11 19561 BA 
12 16571 BN 
13 19393 BMY 
14 16651 BY 
15 10890 BGH 
16 18542 CAT 
17 19027 CZ 
18 11105 CRT 
19 11164 CGG 
20 11295 CLU 
21 11308 KO 
22 18999 CSP 
23 21258 COS 
24 20204 CR 
25 17726 CCK 
26 17128 ZB 
27 20589 CYL 
28 16029 DN 
29 24715 DIA 
30 25953 DOV 
31 17435 EVY 
32 11850 XON 
33 21338 FMO 
34 21135 FOE 
35 27860 FOX 
36 12052 GD 
37 12060 GE 
38 12079 GM 
39 12087 GRX 
40 12095 GSX 
41 23915 GP 
42 16424 GS 
43 12140 GR 
44 16432 GT 
45 25005 GRA 
46 21274 GZ 
47 21768 GO 
48 24926 HML 
49 27924 HBJ 
50 25304 HSC 

Name of the Company 

Abbott Labs 
Allis Chalmers Corp. 
Alluminum Co. Amer. 
American Brands Inc. 
American Can Co. 
American Home :Prods. Corp. 
American Std. Inc. 
Anchor Hocking Corp. 
Asarco Inc. 
Baxter Travenol Labs Inc. 
Boeing Co. 
Borden Inc. 
Bristol Myers Co. 
Bucyrus Erie Co 
Burroughs Corp. 
Caterpillar Tractor Co. 
Celanese Corp. 
Certainteed Corp. 
Chicago Pneumatic Tool Co. 
Cluett Peabody & Co. Inc. 
Coca Cola Co. 
Combustion Engr. Inc. 
Copperweld Corp. 
Crane Co. 
Crown Cork & Seal Inc. 
Crown Zellerbach Corp. 
Cyclops Corp. 
Diamond Intl. Corp. 
Diamond Shamrock Corp. 
Dover Corp. 
Evans Prods. Co. 
Exxon Corp. 
Federal Mogul Corp. 
Ferro Corp. 
Foxboro Co. 
General Dynamics Corp. 
General Elec. Co. 
General Mtrs. Corp. 
General Refractories Co. 
General Signal Corp. 
Georgia Pac. Corp. 
Gillette Co. 
Goodrich B. F. Co. 
Goodyear Tire & Rubr. Co. 
Grace W. R. & Co. 
Grumman Corp. 
Gulf Oil Corp. 
Hammermill Paper Co. 
Harcourt Brace Jovanovich Inc 
Harsco Corp. 
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List of the Companies in the Sample— •continued 120 

No. CRSP No. Name of the Company 

51 16600 HSY Hershey Foods Corp. 
52 18374 HON Honeywell Inc. 
53 26286 IDL Ideal Basic Inds. Inc. 
54 12431 IR Ingersoll Rand Co. 
55 16053 INR Insilco Corp. 

56 21573 IP International Paper Co. 

57 24635 KLU Kaiser Alum & Chem Corp. 

58 26825 K Kellogg Co. 
59 22170 KOP Koppers Inc. 

60 18147 LOF Libbey Owens Ford Co. 

61 27086 MCA M.C.A.Inc. 
62 27027 MLL Mac.Millan Inc. 
63 17478 MHP Mc.Graw Hill Inc. 
64 19895 MEA Mead Corp. 
65 22752 MRK Merck & Co. Inc. 
66 15966 MOB Mobil Corp. 
67 16803 NAC National Can Corp. 
68 20570 NG National Gypsum Co. 

69 13661 01 Owens 111 Inc. 
70 22234 PSM Pennwalt Corp. 
71 21936 PFE Pfizer, Inc. 
72 13901 MO Philip Morris Inc. 
73 13928 P Phillips Pete Co. 
74 24459 PBI Pitney Bowes Inc. 
75 14090 RCA R.C.A. Corp. 
76 24942 RIN Raytheon Co. 
77 26577 RCI Reichhold '.Chems. Inc. 
78 14189 RS Republic St. Corp. 
79 25988 FEV Revlon Inc. 
80 18921 RLM Reynolds Metals Co. 
81 23990 ROH Rohm & Hass Co. 
82 21303 RCC Royal Crown Cos. Inc. 
83 23325 SRT St. Regis Paper Co. 
84 14357 SUO Shell Oil Co. 
85 27473 SMF Singer Co. 
86 20079 SQD Square D. Co. 
87 14541 SD Standard Oil Co. Calif 
88 25216 STF Stauffer Chem. Co. 
89 18796 SNL Sun Chem. Corp. 
90 26454 SNS Sundstrand Corp. 
91 18681 TRW T.R.W. Inc. 
92 14795 TKR Timken Co. 
93 25574 TRA Trane Co. 
94 14883 UCC Union Camp. Corp. 
95 15659 UK Union Carbide Corp. 
96 14891 UCL Union Oil Co. Calif 
97 15034 USI United Sts. Inds. Inc. 
98 26681 UP J Upjohn Co. 
99 15202 VMC Vulcan Matls. Co. 
100 24678 WLA Warner Lambert Co. 
101 19238 WHX Wheeling Pittsburgh Stl. Corp 
102 25419 WHR Whirlpool Corp. 
103 15472 WWY Wrigley Wm. Jr. Co. 
104 27983 XRX Xerox Corp. 
105 10867 ZE Zenith Radio Corp. 
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TABLE III 

CORRELATION COEFFICIENTS BETWEEN MARKET AND ACCOUNTING BETAS 

Description^ Single 
Securi ty 

" " " ' J 
Portfolios 

(5 Securities) 

Portfolios6 

(9/10 Securities) 

1. Total period market beta 
and accounting betas: 

OIB .107 (.099 ) .201 (.261 ) .283 (.373 ) 

NIB . 19ib (.207b) . 4 32b (.565a) . 562b (.7 27a) 

OCB . 195b (.18Gb) . 443b 

1 
(.473b) . 827a (.8 27a) 

NCB . 182b (.192b) .376 (.399b) . 560b (.627b) 

NCBA . 260a (.212b) . 520a (.579a) . 589b (.618b) 

2. First period market beta 
and accounting betas: 

OIB .085 (.110 ) .214 (.323°) .259 (.373 ) 

NIB 220a (.255a) . 381b (.505a) .490° (.727a) 

OCB .I99b (.178b) . 438b (.482a) . 790a (.827a) 

NCB . 24 7 3 (.179b) . 432b (.466b) . 592b (.627b) 

NCBA . 284a (.193b) . 455a (.646a) . 610b (.618b) 
3. Second period market be-

ta and accounting betas: 

OIB .090 (.077 ) .178 (.236 ) .299 (.409 ) 

NIB . .138° (.168b) . 456b (.565a) . 610b (.755a) 

OCB .149° (.134°) • 430b (.4 46b) . 840a (.855a) 

NCB .088 (.146°) .315° (.352°) . 519b (.609b) 

NCBA . 183b (.162b) . 478a (.521a) . 558b (.609b) 

4 . Last period market beta 
and accounting betas: 

OIB .110 (.045 ) .129 (.135 ) .207 (.227 ) 

NIB . 24 7a (.302a) . 482a (.567a) . 567b (.636b) 

OCB .056 (.013 ) . 417b (.366b) . 787a (.764a) 

NCB . 160b (.200b) . 408b (.387b) . 57'3b (.700a) 

NCBA . 197b (.175b) . 524a (.$70a) . 596b (.690S) 

significance at 0.01 ; 

d and eT 

significance at 0.05; significance at 0.10-

'Portfolio construction is based on the total market beta since market 
beta is measured with relatively less error in order to avoid aggregation bias; 

Product-moment correlations are reported first, with Spearman correlations 
indicated in parentheses; 

*See Table I and II. 
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TABLE IV 

PARTIAL CORRELATION COEFFICIENTS BETWEEN MARKET 
AND ACCOUNTING BETAS 

Description**** Single 
Security 

Portfolios 
(5 Securities) 

Portfolios 
(9/10 Securities) 

1. Total period market beta 
and accounting betas: 

01B .099 .298 .321 

NIB .153*** .412** .371 

OCB .239* .087 .529 

NCB .057 -.133 -.068 

NCBA .121 -.012 -.036 

2. First period market beta 
and accounting betas: 

OIB .096 .266 -.166 

NIB • 151*** .342*** .036 

OCB .263* -.001 .332 

NCB .137*** .013 .253 

NCBA .165** .064 .328 

3. Second period market beta 
and accounting betas: 

OIB .075 .242 .512 

NIB .125 .354*** .488 

OCB .153*** .132 .562*** 

NCB -.022 -.192 -.215 

NCBA .053 -.054 -.204 

4. Last period market beta 
and accounting betas: 

OIB .095 .217 .213 

NIB .228* .355*** .250 

OCB .115 .138 .300 

NCB .042 .001 .109 

NCBA .080 .014 

! 
.059 

*Significance at 0.01; 
**Significance at 0.05; 
***Significance at 0.10; 

****See Table I and II. 
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MULTIPLE CORRELATION COEFFICIENTS BETWEEN 
MARKET BETA AND TWO ACCOUNTING BETAS 

Description***** Single 
Security 

Portfolios 
(5 Securities) 

Portfolios 
(9/10 Securities) 

1. Total period market beta 
and accounting betas: 

OIB + NIB**** .211*** .443 .566 

01B + OCB .199 .444 .831* 

OIB + NCB .242** .532** .688*** 
•- OIB + NCBA .320** .654* .707*** 

NIB OCB .254** .546** .827* 

NIB NCB .239** .593** .865* 

NIB + NCBA . 290* .662* .852* 

OCB + NCB .246** .568** .840* 

OCB + NCBA .301* .664* .837* 

2. First period market beta 
and accounting betas: 

OIB NIB .231*** .400 .495 

OIB + OCB .200 .438 .795** 

OIB + NCB .295* .598** .704*** 

OIB + NCBA . 334* .688* .713*** 

NIB + OCB .277** .513** .790** 

NIB f NCB . 300* .597** .837* 

NIB + NCBA . 323* .652* 1 
' 

• 817* 

OCB + NCB .294** .601** .817* 

OCB NCBA . 322* .680* .811* 

3. Second 
and acc 

period market beta 
:ouuting betas: 

OIB + NIB .162 .461 .614 

OIB + OCB .157 .433 .842* 

OIB + NCB .152 .454 .661*** 

OIB + NCBA .239** .598** .687*** 

NIB OCB .189 .553** .844* 

NIB + NCB .150 .574** .873* 

NIB + NCBA .206 j .647* .864* 

OCB + NCB .162 j .522*** .844* 

OCB + NCBA .218** .625* .843* 

4. , Last period market beta 
and accounting betas: 

OIB + NIB .264** .482*** .567 

OIB + OCB .112 .429 .800** 

OIB + NCB .227** .514*** .659*** 

OIB t NCBA .263** .616* .674*** 

NIB + OCB .248** .563** .790** 

NIB + NCB .270** .654* .879* 

NIB f NCBA . 283* .697* .860* 

OCB + NCB .163 .571** .809* 

OCB + NCBA .198 .652* .804** 

*Significance at 0.01; 
**Significance at 0.05; 

***Significance at 0.10; 
****The first beta reported is and the second beta reported is in the 

multiple regression model. 
*****See Table land IX. 
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TABLE VI 

MULTIPLE CORRELATION COEFFICIENTS BETWEEN MARKET BETA AND 
TWO ACCOUNTING BETAS WITH THEIR INTERACTION 

Description***** 
Single Portfolios Portfolios 

Description***** Security (5 Securities) (9/10 Securities) 

1. Total period market 
beta and accounting 
betas: 

OIB + NIB + (OIB x NIB)***11 .267*** .632** .801** 
OIB + OCB + (OIB x OCB) • 204 . 496 .833** 
OIB + NCB + (OIB x NCB) .270** .537 .690 
OIB + NCBA + (OIB x NCBA) .360* .611** .713 
NIB + OCB + (NIB x OCB) .254*** .610** .827* 
NIB + NCB + (NIB x NCB) . .241 .631** .869** 
NIB + NCBA + (NIB x NCBA) .298** .671** .856** 
OCB + NCB + (OCB x NCB) .247*** .581*** .839* 
OCB + NCBA + (OCB x NCBA) .305** .665** .837** 

2. First period market beta 
and accounting betas: 

OIB + NIB + (OIB x NIB) .276** .646** .725 
OIB + OCB + (OIB x OCB) * .203 .475 .757** 
OIB + NCB + (OIB x NCB) .352* .475** .704 
OIB -I- NCBA + (OIB x NCBA) .384 * .691* .713 
NIB + OCB + (NIB x OCB) .277** .552*** .791** 
NIB + NCB + (NIB x NCB) .305** .615** .845** 
NIB + NCBA + (NIB X NCBA) .323* .654** .827** 
OCB + NCB + (OCB x NCB) .295** .603** .818* 
OCB + NCBA + (OCB X NCBA) .326* .682* .812** 

3. Second period market beta 
and accounting betas: 
OIB + NIB + (OIB x NIB) .210 .599** .848** 
OIB + OCB + OIB x OCB) .162 .497 .845** 
OIB + NCB + (OIB x NCB) .153 .466 .670 
OIB + NCBA + (OIB x NCBA) .259*** .610** .704 
NIB + OCB + (NIB x OCB) .189 .636** .839* 
NIB + NCB + (NIB x NCB) .177 .629** .874* 
NIB + NCBA + (NIB x NCBA) .238 .665** .866** 
OCB + NCB + (OCB x NCB) .162 .553*** .843* 
OCB + NCBA + (OCB x NCBA) .221 .630** .845** 

4. Last period market beta 
and accounting betas: 

OIB + NIB + (OIB x NIB) .296** .616** .785** 
OIB + OCB -1- (OIB x OCB) .118 .534 .801** 
OIB + NCB + (OIB x NCB) .249*** .519 .676 
OIB + NCBA + (OIB X NCBA) .327* .620** .702 
NIB + OCB + (NIB x OCB) .248*** .632** .786** 
NIB + NCB + (NIB X NCB) .278 .691* .880* 
NIB + NCBA + (NIB X NCBA) .289** .710* .861** 
OCB + NCB + (OCB x NCB) .164 .576*** .807* 
OCB + NCBA + (OCB x NCBA) .203 .652** .806** 

••Significance at 0.05; 
***Significance at 0.10; 

****The first beta reported is X,, the second beta reported is X_, and the 
multiplication of X, and X 0 is X., (interaction variable) in the multiple 
regression model; 
*****See Table I and II. 
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TABLE VII 

INCREMENTAL R 2 BETWEEN MARKET BETA AND THE 
INTERACTION OF TWO ACCOUNTING BETAS 

Single 
Security 

Portfolios 
(5 Securities) 

Portfolios 
(9/10 Securities) 

1. Total period market beta 
and accounting betas: 

(OIB x NIB)**** .027*** .203** .321** 
(OIB x OCB) .003 .049 .003** 
(OIB x NCB) .014** .005 .003 
(OIB x NCBA) .027* -.054** .009 
(NIB x OCB) .000*** .074** .000* 
(NIB x NCB) .001 .047** .007** 
(NIB X NCBA) .005** .012** .007** 
(OCB x NCB) .000*** .015*** -. 002* 
(OCB x NCBA) .002** .001** .000** 

2. First period market beta 
and accounting betas; 

(OIB x NIB) .023** .257** • 281** 
(OIB x OCB) .001 .034 -.059** 
(OIB x NCB) .037* .001** .000 
(OIB x NCBA) .036* .004* .000 
(NIB x OCB) .000** .027*** .002** 
(NIB x NCB) .003** .022** .013** 
(NIB x NCBA) .000* .026** .016** 
(OCB x NCB) .001** .002** .002* 
(OCB x NCBA) .003* .003* .002** 

3. Second period market beta 
and accounting betas: 

(OIB x NIB) .018 .146** .342** 
(OIB x OCB) .002 .060 .005** 
(OIB x NCB) .000 .011 .012 
(OIB x NCBA) .010** .014** .021 
(NIB x OCB) .000 .090** -.008* 
(NIB x NCB) v .009 .066** .002* 
(NIB x NCBA) .014 .024 ** .003** 
(OCB X NCB) .000 .033*** -.002* 
(OCB X NCBA) .001** .006** .003** 

4. Last period market beta 
and accounting betas: 

(OIB x NIB) .018** .147*** .295** 
(OIB x OCB) .001 .101 .002** 
(OIB x NCB) .010*** .005*** .023 
(OIB x NCBA) .038* .005* .039 
(NIB X OCB) .000** .082** -.006** 
(NIB x NCB) .004 .050* .002* 
(NIB x NCBA). .003** .018* .002** 
(OCB x NCB) .000 .006** -.003* 
(OCB x NCBA) .002 .000* .003** 

**Significance at 0.05; 
***Significance at 0.10; 

****Multiplicat ion of the two betas is the interaction between them 
(x^ in the model); 
*****See Table land II. 
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INCREMENTAL R 2 BETWEEN MARKET BETA AND THE 
ACCOUNTING CASH BETAS 
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Description* * * * Single 
Security 

Portfolios 
(5 Securities) 

Portfolios 
(9/10 Securities 

1. Total period market beta 
and accouxiting cash betas: 

a. OIB as a joint signal: 

OCB .028*** .157*** .610* 

NCB .048** .242** .393** 

NCBA .091* .383* .420** 

b. NIB as a joint signal: 

OCfa .028* ** .112*** .368** 

NCB .021 .165** .433* 

NCBA .048** .251* .409* 

2. First period market beta 
and accounting cash#betas: 

a. OIB as a joint signal: 

OCB .033*** .145*** .566* 

NCB .080* .312* .384** 

NCBA .104* .428* .442** 

b. NIB as a joint signal: 

OCB .028*** .118 .384** 

NCB .042 .211** .460* 

NCBA .056 .280* .437* 

3. Second period-market beta 
and accounting casJh betas: 

a. OIB as a joint signal: 

OCB .016 .156*** .620* 

NCB .014 .174*** .347*** 

NCBA .048** .325* .383** 
b. NIB as a joint signal: 

OCB .017 .098 .339** 

NCB .003 .121*** .390* 

NCBA .023 .211** .374* 

4. Last period market beta 
and accounting cash betas: 

a. OIB as a joint signal: 

OCB .001 .167*** .597* 

NCB .040** .247** .391** 

NCBA .057* .362* .411** 

b. NIB as a joint signal: 

OCB .001 .085 .302** 

NCB .011 .195** .452* 

NCBA .019 .253* .418* 

*Significance at 0.01; 
**Significance at 0.05; 

***Significance at 0.10; 
* * * *See Table I and II. 



TABLE IX 

INCREMENTAL R 2 BETWEEN MARKET BETA AND THE 
ACCOUNTING INCOME BETA 
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Description**** 
Single Portfolios Portfolios 

Description**** Security (5 Securities) (9/10 Securities) 

1. Total period market beta 
and accounting income betas: 

a. OCB as a joint signal: 

OIB .002 .000 .008 
NIB .027*** .101 .002 

b. NCB as a joint signal 

OIB .026*** .141*** .160 
NIB .024 .210** .436* 

c. NCBA as a joint signal: 

OIB .035** .158** .153 
NIB .016 .168** .378* 

2. First period market beta 
and accounting income betas: 

a. OCB as a joint signal: 

OIB .001 .000 .009 
NIB .037** .071 .001 

b. NCB as a joint signal: 

OIB .026*** .171** .146 
NIB .029*** .169** .350* 

c. NCBA as a joint signal: 

OIB .031*** .176** .137 
NIB .023 .128** .296* 

3. Second period market beta 
and accounting income betas: 

a. OCB as a joint signal: 

OIB .002 .002 .006 
NIB .014 .121*** .008 

b. NCB as a joint signal: 

OIB .015 .106 .167 
NIB .015 .229** .493* 

c. NCBA as a joint signal: 

OIB .024 .128*** .161 
NIB .009 .190** .436* 

4. Last period market beta 
and accounting income betas: 

a. OCB as a joint signal: 

OIB .009 .009 .023 
NIB .058* .143*** .006 

b. NCB as a joint signal: 

OIB .026*** .098 .106 
NIB .047** .261* .445* 

c. NCBA as a joint signal: 

OIB .030*** .104*** .099 
NIB .041** .211* .385* 

**Significance at 0.05; 
***Significance at 0.10; 

****See Table I and II. 
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TABLE X 

SUMMARY STATISTICS OF CORRELATION COEFFICIENTS 
BETWEEN CHANGES IN SECURITY PRICES AND 

CHANGES IN ACCOUNTING VARIABLES* 

Specification 
forms of 
the model x s Min. Max. 

Form 1 .532 .172 .116 .902 

Form 2 .568 .140 .232 .917 

Form 3 .827 .114 .476 .983 

Form 4 .727 .141 .330 .968 

Form 5 .756 .116 .419 .952 

Form 6 .932 .077 .630 1.000 

^notes: a. x = average correlation coefficients of all companies; 
s = standard deviation of correlation coefficients 

of all companies; 
Min. = minimum correlation coefficients; and 
Max. = maximum correlation coefficients. 

b. a single separate model was run for each company 
and these statistics are for the correlation 
coefficients of all companies for each form of 
the model. 

c. dependent variable in each form is change in 
security prices. 

d. independent variables in Form 1 are changes in 
net income (NI) for the last four years and their 
coefficient of variation; independent variables 
in Form 2 are changes in net cash (NC) for the 
last four years and their coefficient of variation; 
and, independent variables in Form 3 are changes in 
net income (NI) and changes in net cash (NC) for 
the last four years and their coefficient of 
variation. Form 4, 5, and 6 are the same as 
Form 1, 2, and 3 but other variables—financial 
leverage, dividends payout ratio, and growth—are 
included in addition to the accounting variables. 
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TABLE XI 

CORRELATION COEFFICIENTS BETWEEN CHANGES IN ACCOUNTING 
VARIABLES AND CHANGES IN SECURITY PRICES FOR EACH 

YEAR FOR THE SAMPLE AS ONE PORTFOLIO**** 

Year Form Form Form Form Form Form 
1 2 3 4 5 6 

1967 .203 .216 .352 .296 .359*** .422 

1968 .229 .121 .314 .242 .165 .330 

1969 .140 .119 .179 .294 .304 .331 

1970 .218 .286 .319 .446** .502* .511* 

1971 .323** .111 .436** .401*** .332 .489** 

1972 .303*** .207 .405*** .311 .252 .415 

1973 .276 .203 .399*** .362*** .326 .406 

1974 .281 .307*** .478* .342 .376*** .509* 

1975 .375* .315*** .432** .422* .386** .464** 

1976 .463* .287 .542* .519* .338 .578* 

1977 .430* .195 .480* .456* .285 .505* 

1978 .382* .263 .507* .441* .377*** .533* 

1979 .174 .377* .416** .223 .408** .451*** 

1980 .408* .145 .450* .494* .333 .525* 

1981 .559* .346** .607* .584* .396** .638* 

*Significance at 0.01; 
**Significance at 0.05; 
***Significance at 0.10;, 
****The dependent variable and the independent variables in 

Form 1,2,3,4,5 and 6 are the same as specified in Table X 
before. Single separate model was run for each year for the 
sample as a whole (105 companies) as one portfolio. 
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