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ABSTRACT

The purpose of this study reviewes research on the relation between capital
market and accounting information. This is a broad area of research that
originated with the seminal work of Ball and Brown (1968). Capital market
research relevant to the thesis is reviewed in empirical evidence from the US,
based on the issues addressed in three main periods: (i) an initial phase (1968-
1980) concentrating on the usefulness of financial statement disclosures to the
stock market; (ii) a second phase when the focus was on the ‘post earnings
announcement drift’ (1981-1987); (iii) a third phase (1900 — present date).
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I. Introduction

This thesis is to review research on the reaction of share prices to the release of
accounting information. This is a broad area of research that originated with the
seminal work of Ball and Brown (1968). The published literature on the topic of
Capital Market Research (CMR) and related areas such as market reaction studies
is extensive and rapidly expanding. There are good, comprehensive and
contemporary reviews of much that is relevant here elsewhere (e.g. see Kothari,
2001). Consequently, this review is selective, summative and focuses on the
issues mentioned in the introduction. In particular the review concentrates almost

exclusively on empirical evidence from the US.

The next section discusses the findings of prior studies on capital market research
in a historical setting, based on the main issues addressed in each of three time
periods. The early capital market research of the late 1960s is described in section
I11. Section 1V presents capital market research of the 1980s and a third phase is

discussed in section V. A short conclusion is contained in Section VI.

II. Historical development of Capital Market

Research

Capital market research relevant to the thesis is reviewed in this section, based on
the issues addressed in three main periods: (i) an initial phase (1968-1980)
concentrating on the usefulness of financial statement disclosures to the stock
market; (i1)) a second phase when the focus was on the ‘post earnings
announcement drift” (1981-1987); (iii) a third phase (1900 — present date)
characterized by investigations into the determinants of the behaviour of the ERC
and attempts to improve model validity and reliability. Table 1.1 provides a brief

summary of these studies.



<Table 1>

Historical account of issues in Capital Market Research

Period

Main Issues

Related Studies

Initial Phase

Usefulness of Accounting Information
e homogeneous across firms

Ball & Brown(1968)
Beaver, Clarke &

¢ Information Environment

Wright (1979)
Second Phase | Post-Earnings-Announcement Drift
Firm Characteristics(cross-sectional) Atiase(1985)
e Firm Size Pincus(1983)
¢ Earnings Predictability McNicholes &

Manegold (1983)

Late 1980s
- Present

ERC Determinants
e Default Risk
e Beta e Growth
e Earnings Persistence
o Risk-free Interest Rate

Improvement of Explanatory power ( R?)
o Nonlinear Functional Form
¢ Non-Earnings Measures (e.g. Cash Flow
¢ Alternative Proxies for UE

Dhaliwal, Lee &
Fargher(1991)

Dhaliwal & Reynolds
(1994)

Core and Schrand

(1999)

Collins & Kothari

(1989)

Kormendi & Lipe
(1987)

Ohlson (1989,1995)
Ahmed (1994)
Hodgson & Clark
(1999)

Bartov & Lynn
Ronen (1999)

III. Initial Phase (Early Capital Market Research)

Following the seminal work of Ball and Brown (1968), numerous studies
addressed the question of whether accounting earnings possesses information
content by examining the contemporaneous relation between publicly reported

accounting information and the consequences of the use of this information by

equity investors.




This research became known as “capital market research” , obtaining its impetus
from major developments in the theory of finance. These were portfolio selection
theory, the capital asset pricing model (CAPM) and the efficient market
hypothesis (EMH) (Lev and Ohlson,1982).

Ball and Brown (1968) provided some of the first systematic evidence regarding
the extent of the association between unexpected earnings and residual returns.
Beaver (1972), extended the Ball-Brown methodology to incorporate the size (as
opposed to the sign) of unexpected earnings, finding that the most extreme
portfolios, containing stocks of firms with the largest positive and largest negative
unexpected earnings, had higher absolute residual returns than portfolios formed

of firms whose unexpected earnings were moderate in size.

Similar findings were reported by Patell (1976) using managements’ earnings
forecasts. Thus, both the magnitude and sign of unexpected earnings were found
to contribute to the statistical association between earnings and returns. In a
similar vein, Beaver, Clarke and Wright (1979) reported that the ranking of 25
NYSE portfolios on the basis of percentage change in unexpected EPS, was
highly correlated with the ranking of portfolios on the basis of residual stock

returns.

The Ball-Brown methodology has been used in numerous related contexts, such as
quarterly earnings reports (e.g., Brown and Kennelly (1972); Forster (1977a)), and
non-NYSE stocks (e.g., Forster (1975) on over-the—counter(OTC) insurance
companies; Brown (1970) on the Australian stock market; Firth (1976) on British
stocks; and Deakin, Norwood and Smith (1974) on the Tokyo exchange). All
confirmed the existence of a statistically significant association between

unexpected earnings and abnormal stock returns.

The majority of studies in this period were based upon the pooled data of many
firms and regardless of the perspective used and assumed that the returns-earnings

relation was homogeneous across firms (Collins and Kothari,1989).



IV. Second Phase

In the 1980s, empirical research on the contemporaneous earnings-returns relation
provided two major findings. One line of research introduced firm characteristics
to explain cross-sectional differences in the earnings-returns relation with firm
size (Atiase, 1985, and Freeman, 1987 ) and earnings-release timing ( Kross and
Schroeder (1988). Firm size studies in this context go back to Grant (1980), and
Atiase (1985) who examined differential return volatility between large and small
firms. They attributed the differences to the differential information environment
existing in large and small firms. Similar findings were noted by Freeman (1987),
and Collins et al (1987). They found evidence of a price reaction to earnings for

small firms, but not for large firms.

Another line of research found that the information in current earnings appears
not to be fully impounded as earnings are announced but that price responsds to
earnings announcements with a lag. This phenomenon was referred to as the

‘post-earnings-announcement drift’ by Foster et al (1984).

Foster et al attempted to discriminate between two alternative explanations for
post-earnings-announcement drift: a failure to adjust abnormal returns fully for
risk and a delay in the response to earnings reports. They concluded that much of
the evidence could not plausibly be reconciled with arguments built on risk mis-

measurement but was consistent with a delayed price response.

A more specific question (also raised by Freeman and Tse, 1989) was why the
market would appear to react with surprise to earnings information that is
predictable, based on earnings for the prior quarter. A similar matter was
investigated by Ou and Penman (1989) who concluded that market prices fail to
reflect detailed financial statement information that is useful in predicting future

earnings reversals.

Although the studies in this phase of CMR contributed to our understanding of

the differences in the earnings-returns relation across firms, they were not in



general based on a theoretical formulation of the earnings-returns relation (Cho
and Jung,1991).

V. Third Phase

Interest in the ERC as a topic of research is most clearly traced to the market
reaction literature. The term 'ERC' has been use in some research to describe the
coefficient on the earnings variable in regressions of returns on earnings (e.g.
Penman, 1992) but, as mentioned in the introductory chapter, in now more
commonly used to describe the coefficient from the regression of abnormal stock
return on unexpected earnings (e.g. see Collins and Kothari, 1989; Easton and
Zmijeski, 1989).  The sensitivity of a Security’s return to new information in
earnings is thus normally represented by the coefficient on an unexpected earnings

variable.

Miller and Rock (1985) found that under conditions of asymmetric information
price changes following disclosure of a firm’s earnings were proportional to the
“surprise” in earnings, the proportionality factor being greater, the greater the
persistence parameter.  They analysed the effect of earnings persistence and
systematic risk using a two-period model and found that the magnitude of the
return reaction to an earnings innovation appeared be a function of the

“persistence” of earnings.

Kormendi and Lipe (1987) and Easton and Zmijewski (1989) examined whether
the magnitude of this persistence relation was positively correlated with revisions
in expected future earnings derived from a univariate time-series model. They
investigated the relationship using a discounted cash flow valuation model and by
assuming a specific time series earnings process, namely, an autoregressive
earnings process. Their finding was that persistence appeared to have a positive
effect on ERCs.

In 1989 Collins and Kothari used an equity valuation model based upon
assumptions from the Sharpe-Lintner CAPM, i.e. expected future rates of return

are known and capital markets are assumed to be perfect and complete. By



combining this valuation model with different earnings process assumptions, they
produced further important insights into additional factors explaining the variation
in ERCs.

These studies provided evidence that persistence has a positive effect on ERCs.
Collins and Kothari (1989) additionally identified four factors contributing to
cross-sectional and temporal differences in the ERC, including growth. Using a
sample of firms from the COMPUSTAT and CRA tapes with a December 31
fiscal year-end and a minimum of three years of earnings data for each year from
1968 to 1982, they analyzed the factors explaining cross-sectional differences in
the ERCs. Employing a ‘reverse regression model’ (i.e a regression in which the
dependent and independent variable are reversed), they concluded that the ERC is
positively related to earnings persistence and economic growth opportunities and
negatively related to the securities’ future expected discount rates, the risk-free
interest rate and the firms’ CAPM Beta risk.

Brown, Lambert and Ryan (1987) used also used a reverse regression model to
assess the information content of security prices with respect to accounting
earnings suggesting that this approach was potentially more efficient than the
grouping procedure used in Beaver, Lambert and Morse (1980).

In order to examine the role of information other than accounting earnings, Lipe
(1990) showed that the stock return reaction to earnings is a function of (1) the
time-series properties of earnings, (2) the interest rate used to discount expected
future earnings, and (3) the relative ability of earnings versus alternative
information to predict future earnings under the assumption that the market
observes current-period information other than earnings. Comparative statistics
showed that the ERC is an increasing function of the ability of past earnings to
predict future earnings and an increasing function of persistence. In addition, the
variance of stock price changes conditional on earnings being announced was
reported as being a decreasing function of the predictability of the earnings series

and an increasing function of earnings persistence.



Kothari and Sloan (1992) examined the implications of returns anticipating future
earnings changes for price-earnings relations.  Since the time series properties of
annual earnings suggested that firms' earnings changes are largely permanent, the
earnings response coefficient was predicted to be approximately (1+1/r;), where r;
was the expected rate of return on firm i's equity (Kormendi and Lipe, 1987,
Collins and Kothari 1989)". Earnings response coefficients reported in the
literature, however, were considerably smaller than implied by these time series
properties of earnings.  For example, Penman (1991, Table 2) estimated the ER
C to be 0.894, whereas Komendi and Lipe (1987, Table 1) reported a median
coefficient of 2.5. Ali and Zarowin (1992), who controlled for the effect of serial
correlation in earnings, reported a median earnings response coefficient of 1.59.
Use of analysts' earnings forecasts which supposedly give better proxies for the
market's expectation also yielded coefficients of similar magnitudes (for example,
see Easton and Zmijewski (1989) and Brown, Griffin, Hagerman, and Zmijeski
(1987)".

In Kothari and Sloan's paper, it was claimed to have resolved the apparent
inconsistency between the time series behavior of annual earnings and the
market's valuation of earnings, as reflected in an earnings response coefficient
estimate, by using information in stock prices about future earnings. They argued,
on the basis of their results, that returns measured over three years leading
accounting information disclosure contains information about an annual earnings
change. This study had at least two implications that were investigated more or
less contemporaneously in related research. First, the findings suggested ways of
explaining cross-sectional variation in ERCs. Industry membership and a firm's
life cycle phase (e.g., a newly-public, growth firm versus a mature firm) could ,
for example, serve as instruments in investigating cross-firm differences (Anthony
and Ramesh,1992; Lang,1991). Second, the findings indicate ways of
identifying the reasons for the observered low contemporaneous price-earnings
association documented in research using quarterly or annual earnings data (e.g.,
Lev, 1989; Easton and Harris,1991).

“ Annual earnings changes exhibited a small degree of negative serial correlation (for example, Ball
and Watts, 1972, tables 3.4 ; Brooks and Buckmaster ,1976; Ali and Zarowin,1992).

T These studies used Value Line's quarterly earnings forecasts.



Kothari (1992) evaluated alternative price-earnings specifications in the presence
of a price reaction to earnings.  This study found that, because prices lead
earnings, the specification using the earnings-level-deflated-by-price variable in a
price-earnings regression was 'better’, in terms of bias in the estimated ERC and in
terms of explanatory power, than specifications using earnings-change-deflated-
by-price and earnings-deflated-by-lagged-earnings variables. An accurate proxy
for unexpected earnings, however, outperformed the earnings-level- and earnings-

change-deflated-by-price specifications.

Warfield and Wild (1992) examined the effects of accounting recognition criteria
on the relevance of earnings as an explanatory variable for returns. Unlike the
market, which recognizes economic events when they occur, earnings recognition
involves two sometimes conflicting qualities of relevance and reliability.
Application of these accounting recognition criteria can trade the relevance of
earnings against their reliability, and as a result, certain economic events are
recognized in earnings only after a lag. More specifically, the conclusions of this
investigation were: First, it suggested that accounting recognition criteria
appeared to be a determinant of earnings' explanatory power and that this
explanatory power was less for shorter reporting periods; Second, the evidence
was indicative of a substantial recognition lag in earnings that extended to several
future periods; Third, it implied that the earnings recognition lag was a function
of cross-sectional differences in the application of accounting recognition criteria,
as reflected in fundamental economic determinants of earnings measurement. The
findings therefore showed that earnings' explanatory power is substantially greater
for companies whose earnings measurements are predictably less sensitive to

accounting recognition criteria.

Martikainen (1997) investigated how accounting losses affect the ERCs in
different leverage and growth categories.  This study extended the work of
Collins and Kothari (1989) and Hayn (1995) who reported that the existence of
accounting losses reduced observed ERCs. The results seemed to show that the
impact of losses on ERCs varies across firms that have different levels of growth
opportunity and financial leverage. The impact is highest in the subgroup of high

growth opportunity firms and in the subgroup of firms with low financial



leverage. In the subgroup of high financial leverage or low growth opportunity
firms, in contrast, the exclusion of losses has hardly any impact on ERCs.
Moreover, the results of the study indicated that the different impact of losses on
ERCs in different growth opportunity and financial leverage subgroups are to at
least some extent incrementally important, and are not sensitive with respect to
firm size.  In general, the results were claimed as demonstrating that the impact
of growth opportunities and financial leverage on ERCs is clearly observable

especially when losses and profits are analyzed separately.

Basu (1997) investigated the effects of the conservatism principle on reported
financial statements.  This study interpreted conservatism in accounting as being
associated with the more timely recognition in earnings of bad news regarding
future cash flows rather than good news. The results showed that negative
earnings changes were less persistent than positive earnings changes and that
ERCs were higher for positive earnings changes than for negative earnings

changes in a conventional regression of abnormal returns on earnings changes.

Using a sample of 152 Korean firms listed in the Korean Stock Exchange during
1986-1992 period, Jang and Lee (1999) examined whether a firm's monopoly
power has a systematic impact on the ERC. The empirical results were generally
consistent with the theoretical prediction that the ERC is a positive function of the
firm's monopoly power in its product markets. Specifically, the ERC is larger for
the 'designated firms' than for the 'non-designated firms'.  This result is robust
with respect to the use of different samples that include only those firms which are
designated (or non-designated) continuously over the seven year period (1986-
1992), and the firms which are matched by industry and size. However, the
difference in ERCs between the 'designated firms' and the 'non-designated firms'
proved to be statistically insignificant after controlling for other factors affecting
the ERCs (the equity beta and the growth rate).

Huson, Scott and Wier (1999) found that executive stock options and convertible
securities can increase the number of common shares outstanding without adding
to a firm's underlying asset base. Extending the model of Collins and Kothari

(1989), they presented a model of the effect of expected dilution on the earnings-



return relation. Their results appeared to indicate that the ERC is a decreasing
function of expected dilution.  This relation held controlling for size, growth
opportunities (market-to-book), and risk (return variance). They found that,
consistent with the Collins and Kothari (1989) results, the ERCs in the regressions
presented for all models were increasing in growth and decreasing in risk.

Recent studies have documented empirical evidence which indicates that ERCs
vary systematically with firm-specific and economy-wide factors such as growth
opportunity, cost structure and degree of competition (Ahmed, 1994), dividend
payout ratio (Kallapur, 1994), audit opinion (Choi and Jeter, 1992). Furthermore,
the ERC construct has been applied in studies into the economic effects of
regulation and accounting policy, such as the regulation of electric utilities (Teets,
1992; Teets and Wasley,1996; Blacconiere and Johnson ,1999), foreign currency
accounting changes (Collins and Salatka, 1993), and accounting choices in the oil
and gas industry (Bandyopadbyay, 1994).

By combining a firm valuation model with the option pricing model (OPM),
Dhaliwal, Lee and Fargher (1991) examined whether a firm’s default risk as
measured by financial leverage affected the relationship between unexpected
earnings and abnormal returns. They tested this hypothesis by partitioning firms
according to (1) the existence of debt in the capital structure (all-equity versus
levered firms), and (2) the level of leverage (low-leverage versus high-leverage
firms). From analytical results, they developed the hypothesis that the ERC is a
negative function of the firm’s default risk. Dhaliwal and Reynolds (1994) later
provided further empirical evidence supporting this theory, finding that the ERC
is negatively related to the default risk of debt as measured by bond ratings, after
controlling for the effects of equity beta and earnings persistence. They
consequently claimed that equity beta is unlikely to capture fully the appropriate
discount rate and that the default of debt may provide an additional proxy for the

discount rate.

Fisher and Verrecchia (1997) argued that given the pervasiveness of limited
liability in real equity markets, the insights offered by linear models may be
insufficient to explain the behavior of actual markets. For example, recent

empirical work on the relation between equity prices and earnings by Freeman

10



and Tse (1992), Das and Lev (1994), and Hayn (1995) calls into question the
linear behavior assumed in much CMR. The issue revolves around an OPM
interpretation of the value of equity under which equity holders have a call option
on the firm when liability is limited (e.g., Smith 1979; Brealey and Myers,1984).
Equity holders could thus, in effect, buy the terminal cash flows of the firm by
paying a exercise price equal to the amounts due to lenders.

Fisher and Verrecchia (1997) argued that the relationship between the variables
determining the default risk of debt and ERC are consistent with the findings of
Dhaliwal and Reynolds' (1994) use of bond ratings and Subramanyan and Wild's
(1996) estimated bankruptcy probabilities.  Their interpretation was that the
relationship exists because default risk affects how expectations of future cash

flows respond to earnings.

Core and Schrand (1999) also examined the effect of accounting-based debt
covenants on equity valuation using an OPM in the context of thrift institutions.
They used the Black and Scholes (1973) model to include the possibility of costly
violation of accounting-based debt covenants and showed that stock price
behavior depends on the closeness of a firm to covenant violation. Results based
on a model that constrains the ERC to be equal across all institutions provided a
positive and significant association between abnormal returns and unexpected
earnings.  The magnitude of the earnings response coefficient was consistent
with the generally low ERCs found in prior empirical studies of the market
reaction to quarterly earnings announcements (Brown et al., 1987) and the lower
ERCs for financial services firms (Biddle and Seow,1991).  The results of
regressions based upon restricting the ERC to be a linear function of capital (the
inverse of leverage) were also reported. The model included and an interaction
term between unexpected earnings and the thrift's expected capital ranking.

Equity value was identified as being a decreasing function of economic leverage.

This was consistent with a study by Toft and Prucyk (1997) who showed that the
skewness of the implied volatility of equity option prices is significantly more
negative for firms with higher short-term debt (their proxy for closeness to net
worth covenants).  They argued that the positive and significant coefficient on

the interaction term was consistent with the results of prior studies that

11



hypothesized that the relation between ERCs and economic leverage is strictly
decreasing (e.g., Dhaliwal et al., 1991; Dhliawal and Reynolds, 1994).

VI. Conclusion

This study reviewes research on the relation between capital market and
accounting information. This is a broad area of research that originated with the
seminal work of Ball and Brown (1968). Capital market research relevant to the
thesis is reviewed in empirical evidence from the US, based on the issues
addressed in three main periods: (i) an initial phase (1968-1980) concentrating on
the usefulness of financial statement disclosures to the stock market; (ii) a second
phase when the focus was on the ‘post earnings announcement drift” (1981-1987);
(iii) a third phase (1900 — present date).
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