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ABSTRACT 

This study presents evidence about information content of earnings 

announcements to bond investors. First, it examines an association between 

the sign and magnitude of earnings changes and bond returns. Second, if 

the association exists, this study examines whether the association varies 

systematically with such variables as firm size and default risk which have 

been shown to affect the association between earnings changes and stock 

returns. 

Results presented in this study indicate that earnings announcements 

have information content to bond investors; Le. the results suggest a 

significant positive association between the sign and magnitude of earnings 

changes and bond returns. Results for the cross-sectional variation of the 

association between earnings changes and bond returns (ERC) suggest that 

the ERC is positively related to bond default risk measured by bond ratings 

and negatively related to firm size measured by the market value of 

common shares outstanding. 
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CHAPTER 1 

INTRODUCTION 

Since Ball and Brown's [1968] seminal work, the information content 

of earnings announcements has been one of the most extensively studied 

issues in financial accounting. One of the major conclusions drawn from 

results presented by previous studies in this stream is that there are positive 

associations between the sign and magnitude of earnings changes and stock 

returns. This conclusion seems to be very robust across statistical methods, 

time periods, and security exchanges in which shares are traded (for 
",," 

references, see Goned6 and Dopuch [1974], Foster [1978], and Lev and 

Ohlson [1982]). 

More recently, a number of studies have investigated cross-sectional 

and intertemporal differences in the relationship between earnings changes 

and stock returns (i.e. earnings response coefficients). Firm size, riskiness of 

earnings, growth rates, riskiness of debt, and earnings persistence measures 

are considered as determinants of those differences in earnings response 

coefficients. Results presented by previous studies in this stream such as 

Atiase [1985], Easton and Zmijewski [1986], and Collins and Kothari [1987] 

suggest that the earnings response coefficient is positively related with 

earnings persistence measures and growth rates but negatively related with 
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firm size and riskiness of earnings. Dhaliwal and Reynolds [1988] state that 

the earnings response coefficient is a negative function of riskiness of debt 

(the default risk of debt) measured by financial leverage and bond ratings. 

However, almost all studies of the information content of earnings 

and the differential information content of earnings have exclusively focused 

on stock prices. This does not allow for a complete examination of the 

impact of earnings announcements on the market value of the firm since the 

market value of the firm may not necessarily vary in the same way as the 

market value of common stock. This discrepancy between the value of the 

firm and the value of the equity of the firm is due to the existence of risky 

debt. Therefore, an earnings announcement does have information content 

even if the earnings announcement does not affect stock prices but rather 

affects bond prices. This is important because over the 10-year period ending 

with 1986, corporate bonds represented 58 percent of dollar value of cash 

sale registrations with the SEC, while common and preferred stocks 

composed 38 and 4 percent, respectively.t To the extent which the bond 

market is an important part of the capital market and earnings 

announcements have information content to corporate bond investors, it is 

desirable that more extensive studies be conducted about the impact of 

earnings announcements on bond prices. 

1 Refer to Annual Report of the Securities and Exchange Commission, Vols. 42-
51, Securities and Exchange cOlnmission. . 
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One exception to this focus on stock prices is Davis, Boatsman, and 

Baskin [1978]. They examine the information content of earnings 

announcements with respect to bond prices using biweekly bond price data 

over the period from 1968 through 1972. They find that abnormal bond price 

changes occur around the annual earnings announcements. However, they 

do not present any evidence for the relationship between the magnitude or 

sign of bond returns and accounting earnings changes .. 

The primary purposes of this dissertation are twofold: first, to test 

whether there is a significant association between the sign and magnitude of 

earnings changes and bond returns. Second, if the association exists, to 

, examine whether the association varies systematically with such variables as 

firm size and default risk which have been shown to affect the association 

between earnings changes and stock returns. 

A review of the literature on the information content of earnings 

with respect to bond prices as well as stock prices is presented in chapter 2. 

To the extent that the bond market and stock market have commonalities, at 

least in terms of exchanges where those shares are traded, inferences drawn 

from stock market research may provide some guidance to bond market 

research. 

In chapter 3, the bond and stock valuation models are described in 

the Black-Scholes option pricing context. Additional assumptions are made 

about the relationship of accounting earnings a:nd economic income (or 

permanent earnings). TJ:le models suggest that accounting earnings and its 
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variance are determinants of bond and stock prices. The models also 

explain a theoretical relationship between the earnings response coefficient 

for bond (or stock) prices and the default risk of the bond. A theoretical 

association between abnormal returns on bonds and firm size is addressed 

in this chapter, also. 

Hypothesis formulations are discussed in chapter 4 using the 

aforementioned valuation models and under the premise that the security 

market is efficient in the semi-strong form. The models· predict a positive 

relationship between the bond price and the accounting earnings. The 

following three testable hypotheses are developed: first, there is a positive 

association between abnormal returns on bonds and unexpected earnings. 

Second, there is a positive association between the earnings response 

coefficient (ERC) and the default risk of the bond measured by the bond 

rating and the debt-to-equity ratio. Third, the magnitude of the abnormal 

bond returns is inversely related with firm size. 

In Chapter 5, sampling criteria, descriptive summaries of the sample, 

and measurement of variables are discussed. The sample data cover a period 

extending from September, 1982 to April, 1985 and are collected from the 

Wall Street TournaI, the COMPUSTAT tape, and the IBES tape.2 Abnormal 

returns on bonds are calculated using an unbiased estimation method 

developed and used by Handjinicolaou and Kalay [1984]. Unexpected 

2 The permission to use earnings data by IBES is appreciated. 
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earnings are measured by the difference between actual earnings and the 

mean of the latest earnings forecasts deflated by the market value of the 

bond. shar.es outstanding. Firms size is measured by the market value of 

common shares outstanding. 

The results of the hypotheses tests are reported in chapter 6. The 

results show that there is a sigriificant positive association between bond 

returns and earnings changes. With respect to the association between the 

ERC and the default risk of the bond, it is found that the bond rating is 

significantly positively related to the ERC, while the debt-to-equity ratio is 

not. This may indicate that the bond rating is a better proxy for the default 

risk of the bond than is the debt-to-equity ratio. In addition, it is also found 

that the bond return is negatively related with firm size. In sum, the results 

seem to support all three hypotheses. 

Finally, limitations, possible extensions, and conclusions are discussed 

in Chapter 7. 
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CHAPTER 2 

LITERATURE REVIEW 

Since Ball and Brown's [1968] and Beaver's [1968] seminal works, 

many follow-up studies have investigated 

earnings announcements in the security 

the information content of 

market. The results from this 

stream of studies lead to a conclusion that earnings announcements have 

information content in the sense that earnings announcements affect the 

stochastic properties of stock returns (mean, variance, and serial correlation) 

and the trading volume of the stock. In particular, there are positive 

relationships between the sign and magnitude of unexpected earnings and 

mean abnormal returns on common stocks. This conclusion seems to be 

very robust across statistical methods, time periods, and security exchanges 

in which shares are traded (for references, see Gonedes and Dopuch [1974], 

Foster [1978], and Lev and Ohlson [1982]). 

More recently, a number of studies have been conducted on the 

differential information content of earnings across firms and over time: i.e. 

cross-sectional and intertemporal difference in the earnings response 

coefficient. Among those studies conducted in this stream of research are 

Grant [1980], Burgstahler [1981], Atiase [1985], Easton and Zmijewski [1986], 

Komendi and Lipe [1987], Freeman [1987], Collins, Kothari, and Rayburn 
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[1987], and Dhaliwal and Reynolds [1988]. 

Grant [1980] investigates the differences in the information content of 

annual earnings announcements between OTe firms and NYSE firms. He 

reasons that the information content of earnings announcements decreases 

with the number of other interim information sources. He finds that on 

average the number of news items appearing in the Wall Street Iournal for 

OTe firms is significantly less than that for NYSE firms (at ex = 0.0001).3 

Assuming that the number of the Wall Street TournaI news items gives some 

indication of the amount of interim information available from all sources, 

Grant hypothesizes that the information content of the annual earnings 

announcement for OTe firms should be greater than that for NYSE firms. 

He conducts empirical tests in an event-study context for samples of 

annual announcements by OTe firms and by NYSE firms for the period 

1960 through 1964. In order to measure information content of earnings 

announcements, he uses the same statistic as that used by Beaver [1968], 

which is the ratio of the squared abnormal returns in the testing period to 

the residual variance in the estimation period. Grant finds that the ratio is 

2.60 and significant (at ex = .10) in the announcement week for the OTe 

firms, and 1.28 and insignificant for the NYSE firms. 

Burgstahler [1981] investigates whether there are any cross-sectional 

and intertemporal differences in the relationship between accounting 

3 OTe firms are typically much smaller than NYSE firms. 
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information and security prices. He considers firm size, industrial 

membership, systematic risk, and unsystematic risk as variables which might 

cause a difference in earnings response coefficients. He predicts that the 

strength of the earnings-return relationship is negatively related with 

systematic risk and firm size and positively related with unsystematic risk. 

He tests his hypotheses for annual earnings announcements and monthly 

stock returns of 186 sample firms for the period 1955 through 1978. 

Burgstahler finds that the earnings-return relationship varies across 

industries and over time. He also finds that the strength of the relationship 

between accounting earnings and stock returns is positively related to 

unsystematic risk and negatively related to firm size. However, he does not 

find any significant evidence for a negative relationship between systematic 

risk and the earnings-return relationship. 

Atiase [1985] suggests that there are significant systematic cross

sectional differences in security price reactions to earnings announcements 

depending on the amount of predisc10sure information available to investors. 

He views firm size as a proxy for the amount of information available about 

a firm's economic activities and for tIle number of traders and analysts 

processing the available information. He suggests that firm-specific 

predisclosure information produced by private investors (i.e. costly to 

investors) and public (free) predisclosure information are increasing functions 

of firm size. He, therefore, hypothesizes that the amount of information 

content conveyed to the market by actual earnings reports is inversely 
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related to firm size. 

Atiase tests his hypothesis in an event-study context for a sample of 

200 second-quarter earnings announcements for the period 1969 through 

1972. Firm size is measured by the market value of common shares 

outstanding, while abnormal returns for each firm are obtained from 

Sharpe's [1964] market model. Security price reaction indices called 

revaluation indices are calculated using statistics similar to those used by 

Patell [1976]. Statistical results from a simple regression, the non parametric 

Spearman rank-order correlation test, and the parametric Pearson product

moment correlation test collectively support the hypothesis at a. = 0.0001. 

Using an analytical framework similar in spirit to that presented by 

Atiase [1980, 1985], Freeman [1987] documents in more detail a cross

sectional difference in earnings response coefficients due to firm size. His 

two hypotheses are as follows: first, the abnormal security returns related to 

accounting earnings occur earlier for large firms than for small firms (timing 

hypothesis), and second, the magnitude of the abnormal security returns is 

inversely related with firm size (magnitude hypothesis). 

Freeman tests his hypotheses in an association-study context for 2263 

firm-year observations for the period 1966 through 1982. For each year, firms 

are classified as large if the beginning-of-year market value of common 

shares outstanding is in the top quartile of all firms with data available in 

that year and as small if it is in the bottom quartile. For each year, separate 

portfolios of large and small firms are constructed. Each portfolio is formed 
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by long positions in good news firms (positive unexpected earnings firms) 

and short positions in bad news firms (negative unexpected earnings firms). 

Abnormal returns for each firms are obtained from Sharpe's [1964] market 

model. Statistical results from a matched-pair t-test and the Wilcoxon rank

sum test support both the timing hypothesis and the magnitude hypothesis. 

Motivated by Beaver, Lambert, and Morse's [1981] (BLM) results that 

stock prices have information content with respect to future earnings and 

that accounting earnings tend t~ reflect permanent earnings with a lag, 

Collins, Kothari, and Rayburn [1987] (CKR) explore the information content 

of stock prices with respect to earnings by focusing on firm size and its 

relation to the predictive accuracy of price-based earnings forecasts. Firm 

size, again, proxies for the amount of predisclosure information and for the 

number of traders and professional analysts processing information available 

about a firm. CKR expect that the more information available about a firm 

and the greater the number of traders and financial analysts, the more 

informative prices become. Thus, they expect prices of large firms to be 

more informative than those of small firms. CKR hypothesize that price

based earnings forecasts will outperform univariate time-series earnings 

forecasts more consistently for larger firms than for smaller firms. 

CKR test their hypothesis for December 31 fiscal year end sample 

firms for the period 1968 through 1980. Firm size is measured by the market 

value of common shares outstanding. Cumulative risk-adjusted stock returns 

are used in forming price-based earnings forecasts for individual firms. 
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Random walk and random walk plus drift models are used as the time

series earnings forecasts. Consistent with their hypothesis, CKR find that 

price-based models outperform both random walk and random walk plus 

drift models when forecasting earnings of larger firms. However, for smaller 

firms, they find little difference between the price-based model and the two 

univariate time-series models. 

Using an analytical framework similar to that used by Ohlson [1983] 

and Miller and Rock [1985], Easton and Zmijewski [1986] address sources of 

cross~sectional variation in the earnings response coefficient. The sources 

considered are the riskiness of earnings and the persistence in earnings. The 

persistence in earnings represents the extent to which the surprise in the 

announcement of accounting earnings triggers a revision in expectations of 

future earnings. They conduct an event-type study to explain cross-sectional 

difference in the earnings response coefficient in the days around quarterly 

earnings announcements of 143 firms for the period 1960 through 1979. They 

hypothesize that the earnings response coefficient is positively related to the 

persistence in earnings and negatively related to the riskiness of earnings. 

The persistence in earnings is measured by the slope coefficient from 

a time-series regression of the revision (subsequent to the announcement of 

accounting earnings) in analysts' forecast of next period accounting earnings 

on the error in the analysts' forecast of earnings of the current period.4 

4 The analysts' earnings forecasts are used here as estimates of the market's 
expectations. 
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The slope coefficient from the market model (the systematic risk or beta 

risk) is used as a surrogate for the riskiness of earnings. The earnings 

response coefficients are estimated from a time-series regression of abnormal 

security returns on analysts' forecast errors. The empirical tests are based on 

the Swamy [1970] random coefficient model which assumes the regression 

parameters are stationary over time but vary cross-sectionally. Easton and 

Zmijewski find that earnings response coefficients are positively related to 

the earnings persistence measure and negatively related to beta risk as, 

predicted. 

Kormendi and Lipe [1987] extend Miller and Rock's [1985] two

period model into a multi-period model using Miller and Modigliani's [1961] 

security valuation model. They examine whether the magnitude of the effect 

of unexpected earnings on stock returns is positively related to the present 

value of revisions in expected future earnings, which is equivalent to the 

earnings persistence measure in Miller and Rock's two-period model. 

Kormendi and Lipe test their hypothesis in an association-study 

context wherein security returns cumulated over relatively long windows 

(fiscal quarters or years) are regressed on measures of earnings changes (or 

other measures of performance). The earnings response coefficients are 

measured by regressing annual risk-adjusted returns on measures of 

unexpected earnings derived from a univariate time-series model. For each 

firm, they estimate the present value of the earnings persistence measure 

from the earnings time-series parameters. The data consist of complete time-
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series for earnings and returns for the period 1947 through 1980. The 

results support the hypothesis that the earnings response coefficient is 

positively related to the earnings persistence measure. 

The above-mention studies of the cross-sectional variation in earnings 

response coefficients implicitly or explicitly assume an all equity firm (Le. 

there is no debt in the firm's capital structure). Dhaliwal and Reynolds 

[1988] examine theoretically and empirically the impact of the existence of 

debt in the firm's capital structure on the earnings response coefficient. They 

also address the differential impact of the deflator of the earnings change 

(Le. equity value or expected earnings) on the earnings response coefficient. 

They hypothesize the following: first, when earnings changes are deflated by 

equity value and equity beta is used as a measure of the discount rate, the 

overall explanatory power of the equity beta is 'expected to be higher for all

equity firms than for levered firms. Second, when earnings changes are 

deflated by expected earnings, the explanatory power of the equity beta is 

expected to be relatively low. And third, the earnings response coefficient is 

negatively related to the default risk of firm debt. 

Dhaliwal and Reynolds test the hypotheses on 2321 firm-year 

observations over the period from 1978 through 1984 using reverse 

regression in an association-study context. The growth rate is included in the 

regression model in order to control for its effect on the earnings response 

coefficient. The equity beta and abnormal returns are obtained from the 

market model using monthly stock returns. The default risk of firm debt is 
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measured by the financial leverage and the bond rating. They find the 

results consistent with the hypotheses. They also find that the bond rating 

and financial leverage variables capture different aspects of the default risk 

of finn debt. 

Almost all the studies of the information content of earnings and the 

cross-sectional variation in earnings response coefficients, however, have 

exclusively focused on stock prices. Relatively little work has been done 

studying the infonnation content of accounting earnings with respect to 

bond prices. To the extent which the bond market is an important part of 

the capital market and the earnings announcement has information content 

to corporate bond investors , it would be desirable that more extensive 

studies be conducted on the information content of earnings announcement 

with respect to bond prices. 

Davis, Boatsman, and Baskin [1978] (DBB) is the only published 

study that investigates the information content of earnings announcements 

with respect to bond prices. They examine whether the annual earnings 

announcements of corporate bond issuers have infonnation content to 

corporate bond investors in an event-study context for 85 bond issues over 

the period 1968-1972 using biweekly bond price data. 

DBB use the ratio of the absolute value of the residual term during 

the testing period to the average absolute value of the residual term during 

the estimation period as a measure of the information content of annual 

earnings announcements. However, they construct their own bond market 
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index over which bond price relatives are regressed in order to get abnormal 

bond returns. Their results indicate that accounting information reflected in 

earnings announcements is incorporated into bond prices. This impounding 

of accounting information into bond prices seems to be more rapid for 

convertible bonds than for non convertible bonds. However, they do not 

examine the relationship between the magnitude or sign of bond price 

changes and accounting earnings changes. 

In sum, earnings announcements have information content with 

respect to stock prices in the sense that there are not only significant 

abnormal stock price changes around earnings announcements but also 

significant positive relationships between the sign and magnitude of earnings 

changes and stock price changes. Furthermore, firm size, earnings 

persistence, riskiness of earnings, and unsystematic risk affect the 

relationship between accounting earnings and stock prices. 

Earnings announcements also have information content with respect 

to bond prices in the sense that there are significant bond price changes 

around earnings announcements. No evidence has been presented for the 

relationship between the sign and magnitude of accounting earnings changes 

and bond price changes, nor for the cross-sectional difference in earnings 

response coefficients for bond prices. 

The models presented in the next chapter will address the following 

issues: first,. the association between accounting earnings and bond prices. 

Second, cross-sect~onal differences in earnings response coefficients to bond 
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prices (or bond price response coefficients to earnings) due to the default 

risk of the bond and finn size. 
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CHAPTER 3 

MODEL DEVELOPMENT 

In this chapter, first, the option pricing model as a valuation model 

of stocks and bonds of a levered firm will be discussed. Then, how 

accounting earnings can be linked to the value of the firm will be discussed 

so that valuation models can be derived in which equilibrium prices of 

bonds and stocks are determined by values of accounting earnings. 

3.1 The Option Pricing Model to Price Stocks and Bonds 

Black and Scholes [1973] suggest that the equity of a levered firm 

can be viewed as an option under certain conditions as follows: First, the 

dividend payout over the lifetime of the bond satisfies the sufficient 

condition for no early exercise. Second, the total value of the firm is not 

affected by the capital structure of the firm. Third, there are homogeneous 

expectations about the dynamic behavior of the value of the firm's assets; 

the distribution at the end of any finite time interval is lognormal with a 

constant variance rate of return. Fourth, there is a known constant riskless 

interest rate, i. 

Under these conditions, the equity of a levered firm is like a call 

option on the assets of the firm, because issuing bonds is equivalent to the 
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stockholders selling the assets of the firm to the bondholders for the 

proceeds of the issue plus a call option to repurchase the assets of the firm 

from the bondholders with an exercise price equal to the face value of the 

bonds at the maturity date.s Another important feature of the bond that 

makes the above argument possible is that the bondholders' claim 

on the assets of the firm precedes the stockholders' claim on the assets. 

For a given value of the firm, the value of the bond can be obtained 

by subtracting the value of equity from the value of the firm, because the 

value of the firm is assumed to be unaffected by its capital structure. 

Therefore, the option pricing model can be used to price bonds and equities 

of a levered firm. The dollar payoff to debt and that to equity would be 

as shown in Figure 1. Figure 1 shows that as long as the value of the firm 

(the value of the total assets of the firm) is less than or equal to the face 

value of the bond, bondholders have sole claim against the value of the 

firm. On the other hand, when the value of the firm is larger than the face 

value of the bond, stockholders have sole claim against ~he extra value of 

the firm beyond the face value of the bond. 

Furthermore, many empirical studies show that, in general, the 

option pricing model works exceptionally well. There are few models in 

economics and finance that have such high predictive accuracy as the option 

5 A European option is an option which can be exercised only at its expiration 
date, while an American option can be exercised at any time until the expiration 
date. C. Smith [1976] shows that if there are no dividends paid over the life of the 
option (or changes in exercise prices), an American call option will not be 
exercised, and, therefore, will have the same value as a European option. 
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E 

E = Max [0, V - X] 

o X V 

Dollar payoffs to equity 

B 

/' 

B = Min [V, X] 

o x V 

Dollar payoffs to bond 

Figure 1. Dollar Payoff to the Security) Dollar payoff to bond (B) with a 
face value of X and that to equity (E) are functions of the value of the 
firm's assets at the maturity date of the bond (V): Le. B = Min [V, X] for 
bonds and E = Max [0, V - Xl for equities. 
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pricing model. b 

As shown in Appendix-A, the Black and Scholes type security 

models are: 

So = Vo*N(hl ) - e-iT*X*N(h2) (8) 

Bo = Vo - So 

where, 

So == the current stock price, 

Bo == the current bond price, 

Vo == the current value of the firm, 

i == the risk-free interest rate, 

X == the face value of the bond at maturity date, 

e == the natural number, 

N(.) == the cumulative density function of a standard normal distribution, 

hI == [In(V/X)+i''T +cr/*T /2] / [cr/TI/2], 

h2 == hI - crv*T1/2, 

cr/ == var(V) == the instantaneous variance of value of the firm, 

crv == the instantaneous standard deviation of value of the firm, 

T == the time to maturity. 

6 Refer to Haley and Schall [1979] ch. 10. 

7 Refer to Jarrow and Rudd [1983], p. 133. 
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In general form, the formulae (8) and (9) can be expressed as: 

S = S(V,X,T,i,o) 

B = B(V,X,T,i,crV> 

As Smith [1976] shows, the partial effects of each of the individual 

determinants would be: 

dS/ dV = N(h1) > 0 (11) 

(12) . 

dB/dV = 1 - N(h1) > 0 (13) 

where, 

N'(h1) == the probability density function of h1'9 

An increase in the value of the firm increases the value of the stock and 

increases the coverage on bonds, thereby lowering the probability of default 

and increasing the value of the bonds. Thus expressions (11) and (13) seem 

to have intuitive interpretations. 

8 Refer to C. Smith [1976]. 

9 N(h1) and N'(h1) are always greater than or equal to zero becau£e they are a 
cumulative probability function and a probability function of the standard normal 
distribution, respectively. 



32 

With regard to the sensitivity of the variance of the value of the firm 

to stock and bond prices, equations (12) and (14) suggest that as the value 

of the firm becomes more volatile (crv increases), the value of the equity 

increases while the value of the bonds decreases. As Merton [1973] has 

shown, the variance of the value of the firm (var(V» is a consistent measure 

of default risk in the Black-Scholes model. Since the bondholders have a 

maximum payment they can receive, X, an increase in var(V) increases the 

default risk of the bond and hence decreases the value of the bond. As a 

result, for a given firm value, the value of the equity increases as var(V) 

increases. In other words, there is a wealth transfer from the bondholders to 

the stockholders as the value of the firm becomes volatile.10 

So far, how Black and Scholes stock and bond models are used to 

value bonds and stocks and the sensitivity of those models to such 

detenninants as the value of the firm and its variance have been discussed. 

Now, the link between the value of the firm and the accounting earnings of 

the firm will be explored in order to relate accounting earnings to the value 

of debt and the value of equity. 

10 Another piausible interpretation of this would be as follows: Since the value 
of the equity is downward rigid and upward flexible (the mi:(limum value of the 
equity is zero and the maximum is infinite), while the value of bond is rigid in 
both ways (Le. the maximum value of the bond is the face valu~, X, and the 
minimum value is zero), any increases in the dispersion of the value of the firm 
are likely to transfer the wealth of the bondholder to stockholder, ceteris paribus. 
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3.2 The Value of The Firm and Accounting Earnings 

Modigliani and Miller [1962] suggest that the value of a firm is a 

function of future economic income (permanent income) of the firm. If the 

risk adjusted discount rate is constant over time (Le. rt = r for all t), then 

the value of the firm is described as follows: 

if the cashflows are discrete, or 

if the cashflows are continuous. 

Where, 

EIt == the economic income or real cashflow, 

r == the risk adjusted discount rate. 

On the other hand, Ohlson [1979], Garman and Ohlson [1980], and Ohlson 

[1983] suggest that accounting eamings be viewed as a valuation variable 

within the context of an informational perspective under uncertainty. Ohlson 

[1983] shows that earnings are valuation-sufficient and the earnings 

capitalization formula yields the equilibrium value of the equity if and only 

if current cash flows do not have any additional predictive content, beyond 
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that of current earnings, with respect to either future earnings or cashflows. l1 

Choi [1985] shows that accounting earnings have uncertainty and noise 

components. The former results from the firm's production/investment 

activities while the latter results from managers' opportunistic decision 

making regarding the reporting process. Thus, if accounting earnings are 

sufficient statistics for economic income and have uncertainty and noise 

components, in their simplest forms, then the relationship between 

accounting earnings and cashflows (economic income, 

E~) can be formulated as follows: 

(16) 

where, 

At == the accounting earnings at time period t, 

n t == the noise component which is the difference between At 

and Elt due to accounting manipulations or measurement errors. 

n t is assumed to be independent of Elt and to be 

well-behaved such that it has zero mean (E(nt) = 0), and 

constant variance.12 

(17) 

11 Wilson [1987] shows that this condition does not hold empirically. 

12 Since only a significant positive relationship between At and E4 is required 
for the purpose of this study, another possible formula would be: At = aElt + 1\, 
where a > O. However, this formulae yields the same results as equation (16). 
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Now, accounting income can be incorporated into an expression for the 

value of the firm by substituting equation (16) into equation (15). 

If var(Elt) = var(EI) for all time t, then the variance of the value of the firm 

is: 

var(V) = var[ (- e-rt*Elt dt] 
Jo 

= (- [e-rt*var(E~)] dt 
Jo 

= var(Elt)*(l/r) 

from (17). 

(19) 

The sensitivity of value of the firm to the accounting earnings is: 
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= r e-rt dt 
J 

= -(l/r) * [e-rt
]-
o 

= -(l/r) * [0 -1] 

= (l/r) > 0 (20) 

This means that the accounting earnings and the value of the firm have a 

positive association_ 

From equation (19), the sensitivity of the variance of value of the 

firm to the variance of the accounting earnings is: 

dvar(V)/dvar(A) = d[{var(At) - var(nt)}*(l/r)]/dvar(At) 

= (l/r) > 0 

Since var(V) = cr/ , var(A) = cr/ and crV/ cr. ~ 0, 

dcrj dcr. > 0 (21) 

This means that the variance of the value of the firm is positively associated 

with the variance of accounting earnings of the firm. 
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So far, how the option pricing model can be applied to evaluate the 

stock price of a leveraged firm and how accounting income can be 

incorporated with the value of the firm have been analyzed. Hereafter, the 

expression for the value of the firm will be combined with modified option 

pricing models in order to describe bond and stock prices in terms of 

accounting variables. The combined form will make is possible to specify 

the relationships between some stochastic properties (mean and variance) of 

accounting earnings and security prices. 

3.3 Accounting Earnings and The Value of securities 

In order to incorporate accounting earnings into the bond and equity 

valuation model, equation (18) and (19) must be substituted into equation 

(8)' and (9)', yielding: 

where, 
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Now, modified option price models which make it possible to study the 

associations between some properties of accounting earnings (~ and var(A)} 

and security prices (bond prices and stock prices) are obtained. The 

sensitivities of the stock price and bond price with respect to accounting 

earnings and the variance in accounting earnings are as follows: 

> 0 (24) 
r 

by the chain rule and equations (11) and (20). 

dSt / dvar(A t) = {dSJ dvar(V J} * (dvar(Vt) / dvar(A t)} > 0 (25) 

by the chain rule and equations (13) and (21). 

= >0 (26) 
r 

by the chain rule and equations (12) and (20). 

by the chain rule and equations (14) and (21). 
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These four partial derivatives suggest at least four testable 

hypotheses. However, equations (24) and (25) have been empirically tested 

in prior studies.13 In addition, since the primary purpose of this study is to 

examine the association between bond prices and accounting earnings, 

equation (27) will be reserved for future research. Equation (26) suggests a 

positive association between bond prices and accounting earnings. As long 

as accounting earnings is a sufficient measure of the economic income, an 

increase in accounting earnings indicates an increase in the value of the firm 

which in turn increases the coverage on the bond, thereby lowering the 

probability of default and increasing the bond price. Thus, equation (26) 

leads to the following proposition; 

Proposition 1: The bond price is positively related to accounting earnings. 

3.4 Association between The Default Risk and The Earnings Response 
Coefficient to Bond Prices. 

As seen in equation (26), 

= ----- (28) 
r 

13 For examples, see Beaver, Clarke, and Wright [1979] and Pincus [1983]. 

/ 
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dBt / dAt is an earnings response coefficient for bond prices (ERC). Since r 

is a risk-adjusted discount rate, it can be defined as the expected rate of 

return on the firm's total assets. As Dhaliwal and Reynolds [1988] address, 

in the context of the capital asset pricing model (CAPM), r consists of the 

risk-free interest rate, i, and an appropriate risk premium and may be 

expressed as follows: 

r = i + BA [E(Rm) - i] 

where, 

Rm == the market rate of return, 

E(.) == the expectation operator, 

(29) 

BA == cov(Rm, Rj) / var(R;); i.e. the systematic risk associated with the 

value of the firm, 

R; == the rate of return (ROR) on the firm's assets. 

Assuming two types of financing for a firm( debt and equity), BA is not 

usually equal to the systematic risk of the firm's equity, BE' However, 

Hamada [1969,1972] and Smith [1976] have shown theoretically as well as 

empirically that {SA is a function of {SE and the financial leverage of the firm: 

Thus, equation (28) can be rewritten: 



41 

1 - N(h1) 

ERC = 
i + BA (E(R",) - i} 

1 - N(h1) 

= (30) 
i + BE (E(R",) - i} 

N(h1) V IE 

The risk-adjusted discount rate, r, should be equal to the riskfree interest 

rate, i, if firms are able to form a riskfree portfolio. If this is the case, 

equation (30) can be simplified. As mentioned in deriving the security 

valuation models, given the assumption of frictionless markets and 

continuous trading opportunities, it is possible to form a riskfree portfolio 

consisting of assets (or a short position in stocks and a long position in 

bonds). Thus, within the Black-Scholes bond valuation model where 

frictionless markets and continuous trading opportunities are assumed, 

equation (30) becomes: 

ERC= ___ _ (31) 

Since N(h1) is the probability of firm value (V) being greater than or 

equal to debt (B), default risk (DR) can be defined as follows: 

Thus, the association between the ERC and the default risk of the bond is: 



d[{1 - N(h1)}/i]. 
dERC / dDR = _____ _ 

dDR 

d{DR/i} 1 
= --- = > 0 (32) 

dDR i 

This suggests the following proposition; 

Proposition 2: The higher the default risk, the larger the earnings 

response coefficient to bonds (ERC). 

3.5 Association between Firm Size and Bond Returns 

42 

Theoretical and empirical work in accounting and finance (for 

examples, see Atiase [1980 and 1985], Grant [1980], Banz [1981], Collins, 

Kothari, and Rayburn [1987], Freeman [1987]) suggests that firm size may be 

an important variable in relation to the information content of earnings with 

respect to security prices. The pre-announcement information set supporting 

security prices may differ systematically between large and small firms due 

to differential costless information available and differential incentives for 

costly information search. 

With regard to differential costless information available, Freeman 

[1987] suggests that the financial press and security analysts have incentives 

to focus on large firms because they are more widely held and stimulate the 
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interest of a broader set of investors. Empirically, Grant [1980] finds a 

significantly greater number ofinterim news items in the Wall Street Journal 

for NYSE firms than for OTe firms. Atiase ['1980] also finds that the Wall 

Street Journal publishes fewer items for small firms than for large firms. 

Thus, in sum, it may be reasonable to expect more costless predisdosure 

information available for large firms relative to small firms. 

With regard to differential incentives for costly information search, 

Atiase [1980] states that an investor produces information about a firm as 

long as the cost of conducting an information search is less than the 

expected revenue from the information obtained through the search. With 

the information search cost held constant across firms, if informed investors 

could buy and sell all outstanding shares of securities of a firm at a set pre

announcement price and cover their positions at the predicted post

announcement price, the expected profit ( the expected revenue minus the 

information search cost) from using information would be strictly 

proportional to the market value of the securities of the firm. If information 

search costs vary across firms, an inevitable question for information search 

decisions would be whether marginal revenues from information increase 

with firm size at a higher rate than marginal information search costs do. If 

marginal revenue increases with firm size at a faster rate than does marginal 

cost, investors' incentives for information search measured by the marginal 

profit would increase with firm size. Since large firms generally have more 

complex structures and operations than small firms, some information search 
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costs may increase with firm size. However, these increased search costs due 

to operational complexities can be mitigated by costs that do not increase 

with firm size. Freeman [1987] argues that certain initiation costs actually 

decrease with firm size because large firms supplement annual reports and 

SEC filings with 'fact books', maintain well-staffed public relation 

departments to answer inquiries and are frequently analyzed in the financial 

press. It is, therefore, highly likely that the marginal revenues increase with 

firm size at a higher rate than d.o the marginal costs so that investors' 

incentives for information search increase with firm size. 

Taking into considerations the effects of firm size on the amount of 

costless information available and investors' incentives for information 

search, there would be some reasons to expect that the pre-announcement 

information set supporting security prices increases with firm size and hence 

the information content of public announcements of financial data decreases 

with firm size.14 

Given that the information content of announcements of financial 

data is inversely related to firm size, the following proposition is suggested; 

Proposition 3: The information content of earnings announcements with 

respect to bond prices is inversely related to firm size. 

14 This is the magnitude hypothesis in Freeman [1987]. 
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CHAPTER 4 

HYPOTHESES 

In this chapter, three testable hypotheses will derived from the three 

propositions in chapter 3. 

Assume that the number of shares of outstanding stock and the 

number of outstanding bonds are constant for the period under 

consideration so that the total value of each security varies in proportion to 

its unit price. If so, proposition 1 stating a positive association between bond 

prices and accounting earnings suggests a positive association between the 

rate of return on the bond and the change in accounting earnings as follows: 

dAv from equation (31). 

Dividing both sides by Bw 

= * -=--- -----
Bt•1 

> 0, (33) 

where, 
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Bt == the bond price at time t, 

At == the accounting earnings at time t, 

== the rate of return on the bond at time t, 

== the change in earnings at time t deflated by Bt_l • 

Equation (33) suggests a positive association between bond returns and 

earnings changes. Considering the efficiency of the capital market and the 

existence of earnings forecasts easily available to investors, some portion of 

information contained in actual earnings announcements must be reflected in 

bond prices prior to the announcement. Only the unexpected change in the 

earnings would affect the bond price and hence the returns on the bond. 

This unexpected change in the earnings is measured by the difference 

between actual earnings and the related earnings forecast, and the 

unexpected change in bond returns is measured by the abnormal returns on 

the bond. The first hypothesis, therefore, is: 

HI: There is a positive association between abnormal returns on 

bonds and unexpected earnings. 
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Proposition 2 suggests that prices of high-risk bonds react more to a 

given earnings change than do prices of low-risk bonds.· In accordance with 

Dhaliwal and Reynolds [1988], bond rating and financial leverage are used 

as surrogates for default risk. If bond ratings are determined in such a way 

that low bond ratings are assigned to low risk bonds and high bond ratings 

to high risk bonds, then the bond rating (BONDR) should be positively 

related with the default risk of the bonds (DR) and hence inversely related 

with N(h1) such that: 

dERC 

dBONDR 

d __ ~ __ 

dBONDR 

dN(h1) dDR 
* -d-=-=O=R=-- -d-B-O-N-DR 

> 0 (34) 

This equation suggests a positive association between ERC and bond rates. 

In other words, prices for high-risk bonds are more sensitive to changes in 

earnings than prices for low-risk bonds. 

Therefore, a testable hypothesis is; 

H2-1: There is a positive association between bond ratings 

and earnings response coefficients (ERC). 
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If debt-to-equity ratio (DIE) is also a good surrogate for default risk 

of the bond, D IE should be positively related with DR and hence 

inversely related with N(h l ) such that: 

dERC 

dD/E 
= 

= 

d ___ _ 
. i 

----c---
dD/E 

dN(hl ) dDR 
* 

-d-D-R- dD/E 

---~----
> 0 (35) 

Equation (35) suggests a positive association between DIE and ERC; i.e. 

bond pric~s of high DIE firms are more sensitive to changes in earnings 

than are bond prices of low DIE firms. Another testable hypothesis is: 

H2-2: There is a positive association between debt-to-equity 

ratio and earnings response coefficients (ERC). 

To the extent which the bond rating is a more comprehensive and 

better measure of the default risk of the bond than DIE, the association 

between ERC and the bond rating may be stronger than that between ERC 

and DIE. 
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Earnings announcements may consist of two infonnation components: 

unexpected earnings changes and changes in estimation risk. As seen in 

chapter 3, unexpected earnings are positively related to security returns. 

Given that the pre-announcement information set supporting security prices 

increases with firm size, there is a negative association between firm size 

and the information content of earnings announcements to bond investors. 

On the other hand, estimation risk (i.e. uncertainty about the true 

parameters of the security return distribution) decreases with an earnings 

announcement if the announcement has information content. The magnitude 

of estimation risk decrease may vary across firms depending on the amount 

of new information conveyed through the earnings announcement. Since 

estimation risk decreases with the amount of information available, 

estimation risk associated with pre-announcement infonnation is higher for 

small firms than for large finns. Klein and Bawa [1977] suggest that if the 

amount of infonnation available about security returns differs across 

securities, because of esti~ation risk, it is asymptotically optimal for a risk

averse investor to limit his or her diversification to a subset of securities for 

which he or she has more sufficient and relevant information. Thus, lack of 

pre-announcement infonnation about small firms leads to higher estimation 

risk and therefore to limited diversification. Because of limited diversification 

(i.e. lack of demand for securities of small finns), security prices of small 

firms are low~r than those of large firms, ceteris paribus. However, since 

actual earnings annquncements of small firms have more information content 
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than do those of large firms, actual earnings announcements will reduce 

estimation risk of small firms more than that of large firms. Thus, if other 

things are equal, the estimation risk associated with the return distributions 

for small firms will decrease more than will the estimation risk associated 

with large firms, and, as a result, security prices of small firms will increase 

more than those of large firms. Banz [1981] states that securities sought by 

only a subset of the investors have higher risk-adjusted returns' than those 

considered by all investors. He also finds empirical evidence that, on 

average, smaller firms have had higher risk-adjusted returns than larger 

firms for the period from 1936 to 1975. Therefore, it may be reasonable to 

expect that the larger the information content of earnings announcements to 

bond investors, the more the bond price increase with the announcements. 

Thus, after controlling for the unexpected earnings effect on bond prices, 

bond prices for large firrr..s would increase less than would bond prices for 

small firms. Thus, a testable hypothesis is: 

H3: The magnitude of the abnormal bond returns is inversely 

related to firm size. 
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CHAPTER 5 

DATA SAMPLING AND MEASUREMENT OF VARIABLES 

5.1 Data Sampling 

Considering the efficiency of the capital market and nonsynchronous 

problems in bond return calculations, the sample was restricted to firms 

with frequent bond trading. Another major concern about sample selection 

was whether complete earnings, earnings forecast, financial leverage, bond 

rating, and firm size data were available. Thus, firms which met the 

following criteria were selected: 

(A) Firms with bonds traded on the NYSE and with complete earnings, 

size, and financial leverage data available on the 1986 version of 

COMPUSTAT tape for the period from September 1982 through April 1985 

(31 months). 

Criterion (A) was adopted because firm size, earnings announcement, 

and financial leverage data are easily available on the COMPUSTAT tape. 

Since the NYSE appears to be dominant in the bond market and almost all 

bonds whose transactions were reported on the Wall Street TournaI on daily 

basis were traded in NYSE, only NYSE bonds were selected.15 However, by 

15 The NYSE accounts for 89.7 % and 78.5 % of the total bond issues in 1981 
and 1986, respectively. 
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choosing NYSE bonds only, the average sample firm size, as measured by 

the market value of equity outstanding at beginning of each year, is quite 

high (1883 rniIlion dollars) compared to the average firm size for all 

COMPUSTAT firms. Initially, 6996 firm-years were identified which satisfied 

criterion (A). 

(B) Firms with December 31 fiscal year ends over the same time period. 

Criterion (B) was imposed to facilitate the data analysis and hence 

comparisons with previous studies that have the same restriction.16 In 

addition, criterion (B) was used to control for fiscal year end differences. 

This criterion reduced the number of firm-years from 6996 to 3921. 

(C) Firms with complete bond rating data available on the COMPUSTAT 

tape for the same time period. 

Criterion (C) was adopted because firm bond rating data are easily 

available in the COMPUSTAT tape. This criterion reduced the number of 

firm-years from 3921 to 1347. 

(D) Firms with complete earnings forecast and annual earnings data 

available on the Institutional Brokers Estimate System (IBES) tape over the 

same time period (with at least three financial analysts making earnings 

forecasts in the month prior to the earnings announcement). 

Criterion (0) was used because earnings forecasts and actual earnings 

data are available on the IBES tape. The reason for having at least three 

16 For examples, see Beaver, Lambert, and Morse [1980], Beaver, Lambert, and 
Ryan [19871. Kormendi and Lipe [1985]). 
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financial analysts was to make the mean and variance of earnings forecasts 

meaningful. This criterion reduced the number of firm-years to 921. 

(E) Firms for which trading of the most frequently traded bond was 

reported in the Wall Street TournaI at least once in every two business 

weeks and for which there were no confounding effects during the 

estimation and testing periods.17 

In order to eliminate the effect of the change in risk free interest 

structures on corporate bond returns, treasury bonds were selected and 

matched with each individual corporate bond based on time to maturity. 

Then, returns on the matching treasury bond were subtracted from returns 

on the corresponding corporate bond. However, this controlling process may 

create serious nonsynchroneity problems since treasury bonds are traded 

almost every day, while most corporate bonds are not. In order to mitigate 

this problems in bond return calculations, the most frequently traded bond 

of each firm was chosen and bonds traded in the NYSE and reported in the 

Wall Street TournaI at least once in every two business weeks (10 trading 

days) were chosen. Criterion (E), being the most severe one, reduced the 

number of firm-years from 921 to 205. These 205 firm-years form the final 

sample. 

The sample selection procedure is summarized in Table 1. Closing 

bond prices for the period extending from 65 days before through 5 days 

17 Confounding effects are any activities affecting the bond price such as 
conversion to stock, or changes in bond ratings, the time to maturity, and risk-free 
interest rates around the earnings announcement dates. 



Table 1 

Sample Selection 

Number of firm-years with bonds traded on the NYSE 
and with complete earnings, size, and financial 
leverage data available in the COMPUST AT tape over 
the time period from the fourth quarter of 1982 to 
the fourth quarter of 1984. 6996 

Number of firm-years with December 31 fiscal year ends 
over the same time period. 3921 

Number of firm-years with complete bond rating data 
available on the COMPUST A T tape over the same time 
period. 1347 

Number of firm-years with complete earnings forecasts 
and earnings per share data available on the IBES 
tape over the time period from December, 1982 to 
April, 1985 (with at least three analysts making 
earnings forecasts in the month prior to the earnings 
announcement. 921 

Number of firm-years for which trading of the most 
frequently traded bond is reported in the Wall Street 
TournaI at least once per two business weeks during 
the whole period without and for which there were no 
confounding effects during the event period: 205 

54 

a. Only the most frequently traded bond during each year for each firm was 
selected. The whole period means the estimation period plus the event 
period. 
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after the earnings announcement date were collected from the Wall Street 

TournaI. Earnings announcement dates were identified by the Quarterly 

Compustat Index and cross-checked in the Wall Street TournaI Index. 

5.2 Measurement of Variables 

5.2.1 Unexpected Earnings Measure 

Unexpected earnings are the difference between the actual earnings 

and the corresponding expected earnings. Research results presented by 

Brown and Rozeff [1978 & 1979], Givoly and Laconishok [1979], Fried and 

Givoly [1982], and Brown, Hagerman, Griffin, and Zmijewski [1987] among 

others collectively indicate that financial analysts' earnings forecasts embody 

more timely and broader sourCp.s of information and are more accurate than 

those from time series earnings forecast models. The Institutional Brokers 

Estimate System (IBES) provides stock price, growth rate, actual earnings 

and earnings forecast data since January 1976. The estimation horizons for 

earnings are 12 months and 24 months. With regard to earnings forecasts, 

the IBES provides high, low, mean, and median estimate for each firm listed 

in the service. It also provides standard deviation of estimates and number 

of financial analysts reporting forecasts to IBES. Therefore, the cross

sectional mean of financial analysts' earnings forecasts included in the IBES 

tape database was used as a surrogate for expected earnings. For each firm

year, the difference between actual earnings and the cross-sectional mean of 
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earnings forecasts was deflated by the total market value of the bonds 

outstanding (i.e. bond price times the number of the bond outstanding) one 

day prior to the event period (i.e. two days prior to the earnings 

announcement date).18 This is analogous to deflating the difference between 

earnings per share of stock and the cross-sectional mean of earnings per 

share of stock forecasts by the stock price one day prior to the event period. 

5.2.2 Abnormal Returns on The Bond Measure 

The mean adjusted returns model was used, which is 

(36) 

where Rit == the mean of R;v 

== the rate of return on bond i, between the closing of 

trade on day t-l and the closing on day t, 

Fit == the flat price (Le. quoted price plus accrued 

interest), of bond i at day t, 

Cit == coupon payment (if any) paid to the holder of bond i 

of record at the end of day t-l, 

In[.] == the natural log of [.], 

18 This is equivalent to deflating the difference between earnings per share of 
bond and the cross-sectional mean of earnings per share forecasts by the bond 
price one day prior to the event period. 
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ARlt == the abnormal return on bond i between the closing of trade on 

day t-1 and the closing on day t, 

A~t == the mean of ARIt 

== o. 

For stocks, Brown and Warner [1980, 1985] state that, "Despite its 

simplicity, the mean-adjusted model identifies abnormal returns in the 

security market as well as competing models do." 19 In addition, the bond 

market is not as well described as the stock market in terms of security 

return distributions and market indices. Even though stationarity is the 

critical assumption of the mean-adjusted returns model, this model may 

have at least two advantages over the competing models. First, it avoids the 

problem of selecting a proxy for the market portfolio. Second, it avoids the 

potential biases in estimating the market model with daily bond prices.20 

So-called nonsynchroneity problems are serious in bond return 

calculations because most corporate bonds are not traded every business 

day. In order to mitigate this problem, this study employs the estimation 

method developed and used by Handjinicolaou and Kalay [1984] (HK) to 

derive unbiased estimates of the mean and variance of daily bond returns. 

The method can be explained as follows: 

19 The competing models are the market model and the market-adjusted model. 

20 Almost all of the past event studies which utilize daily bond returns have 
employed the mean-adjusted returns model (see Masulis [1980], Dann [19811, 
Mikkelson [1981], and Handjinico!aou and Kalay [1984]). For the problems 
associated with the estimation of the market portfolio, see Roll [1977]. 



The multiday holding period return for corporate bond i between two 

consecutive trading days, CR; n(l'k)' is 

CR; n(l,k) = In[{Fj n(j,k) + CI n(j,klJ / Fi n(l,k'!)] (37) 
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In order to control for the effect of risk free rate changes, treasury bonds 

were selected and matched with each individual corporate bond based on 

time to maturity. The multiday holding period return for treasury bond 

(TR; n(l,k» is computed by equation (37). Then, the corporate bond returns 

after controlling for risk free rate changes (called the premium bond return 

by HK, Pi n(l,k» are calculated as 

P j n(l,k) = CR; n(l,k) - TR; n(l,k) 

Assume that the daily holding period premium bond returns are 

intertemporally independent and normally distributed with mean Mj and 

variance 01
2

• Then the abnormal return on corporate bond i (called excess 

premium bond return by HK, EPi n(l,k» for the same holding period is 

defined as 

(38) 

where MI * n == E{Pj n(l,kJ, 

== the expected bond return of firm i during the period 

between trading days n(i,k) and n(i,k-l), 

n == n(i,k) - n(i,k-l), 



= the number of days elapsed between the 'k' th trading 

day and the 'k-1' th trading day, 

Mi = the daily mean of Pi nO,k)' 

The unbiased estimate of the daily mean of premium bond returns, Mil is 

mi = {1/(K-1») I,K [Pi n(!,k/n] 
k=2 

(39) 

where K = the number of trading days in the estimation pe~od: 

Thus, the abnormal bond return can be calculated by 

EPi n(!,k) = Pi nO,k) - mi * n, 

The unbiased estimate of the variance of daily bond returns of 

firm i, 8t is 21 

S2 = (l/(K-2») I,K [lIn] * [EPi no,k)F 
I k=2 

(40) 

The premium bond return can, therefore, be standardized by its sample 

mean and standard deviation as follow: 

Pi,nO,k) - mi * n 
(41) 
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The standardized excess bond returns (Ai,n(!,k» have a univariate student t-

21 Refer to Handjinicolaou and Kalay [1984], pp. 59-60. 
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distribution with mean zero and K-2 degrees of freedom. For each day in 

the testing period, the standardized excess premium bond returns for each 

traded bond are combined into an equally-weighted cross-sectional mean. 

Under the central limit theorem, this cross-sectional mean is normally 

distributed with mean '0' and variance 'liN', where N is the number of 

bonds included in computing the cross-sectional mean. 

5.2.3 Firm Size Measure 

For each firm-year, the market value of the firm's common stock 

outstanding at the beginning of the year was used as a surrogate for firm 

size because previous empirical work (e.g., Banz [1981], Atiase [1985], and 

Freeman [1987]) used market value as the size metric.22 Data for. common 

stock prices and number of outstanding shares were obtained from the 

COMPUSTAT tape. 

22 Freeman [1987] states that using total assets, rather than market value,. as the 
size metric yields similar results. 
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CHAPTER 6 

ECONOMETRIC MODELS AND RESULTS 

The bond price model presented in section 3.3 suggests that noise in 

accounting earnings, nv affects earnings response coefficients for bonds. The 

amount of noise in earnings is likely to vary cross-sectionally. Accordingly, 

it may cause a measurement error problem on earnings which lessens the 

degree of association between earnings changes and security returns. One 

way to solve this problem, introduced by Beaver, Lambert, and Ryan [1987], 

is to use a reverse regression in which the earnings response coefficient is 

unaffected by the existence of noise in earnings. Below, the importance of 

noise in earnings in testing for the strength of and difference in earnings 

response coefficients will be discussed. Remedies for measurement error 

problems such as the use of reverse regression and the grouping of firms 

will also be discussed. 

6.1 Measurement Error and The Use of Reverse Regression 

As mentioned in section 3.2, accounting earnings (At) are assumed to 

capture economic or permanent earnings (EIt) with some noise (nt). The 

variance of nt (var(n» is a measure of the noise or garbling in earnings and 

l/var(n) may be viewed as a measure of the quality or precision of 
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accounting earnings (Holthausen and Verrechia [1986]). Collins and Kothari 

[1987] also suggest that the existence of noise in accounting earnings causes 

an errors-in-variables problem which biases the estimated earnings response 

coefficient toward zero and reduces its correlation with the estimated 

persistence of earnings. The presence of measurement error, therefore, will 

lessen the degree of association between earnings changes and security 

returns suggested by the security valuation models (24) and (26). Two ways 

of addressing this problem are the grouping of sample firms and the use of 

reverse regression. Ball and Brown [1968], and Beaver, Clarke, and Wright 

[1979] group firms according to the explanatory variable (Le. accounting 

earnings change) in order to diversify away measurement error in 

. accounting earnings.23 Grouping firms based on the magnitude of 

accounting earnings change may fail to diversify away measurement error 

in accounting earnings because accounting earnings change itself is not 

independent of the error term. Thus, Beaver, Lambert, and Morse [1980] 

introduce a grouping scheme which groups firms according to the 

dependent variable (i.e. percentage change in stock prices). Since , 

theoretically, percentage change in stock price should be highly correlated 

with economic earnings change and uncorrelated with measurement error in 

accounting earnings, this grouping procedure may diversify away the 

measurement error better than does grouping on earnings changes. 

23 Grouping can be viewed as fonning portfolios. The ideal variable to be used 
for grouping should be highly correlated with the underlying true variable and be 
uncorrelated with the error. 
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Beaver, Lambert, and Ryan [1987] suggest reverse regression as 

another way to assess the association between security prices and accounting 

earnings. Reverse regression simply means reversing the dependent and 

independent variable such that, in a simple case: 

VEl = ~ CERI + EI, (42) 

where, 

a l = the regression coefficient, 

CERI= the cumulative percentage change in the price 

security i for the testing period. 

VEl = the accounting earnings change of firm i. 

Eit = the disturbance term. 

In this regression model, percentage change in security prices is treated as 

an independent variable while accounting earnings change is the dependent 

variable. This regression approach places the measurement error associated 

with earnings and bond returns in the disturbance term (EI). The 

measurement error in bond returns results from so-called nonsynchroneity 

problem in bond return calculations. CER; is independent of the 

measurement error associated with earnings so that the estimated regression 

coefficient (~) is not expected to be biased at least due to the measurement 

error in earings.24 

24 Since measurement errors associated with bond returns are not controlled 
for by neither grouping sample firms nor using a reverse regression, it is expected 
that <Xl is less biased in a reverse regression than in grouping firms. 
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Beaver, Lambert, and Ryan [1987] show that reverse regression is 

potentially more efficient than grouping according to dependent variable, 

although, under general conditions, the grouping procedure is asymptotically 

equivalent to reverse regression. Collins and Kothari [1987] suggest that 

grouping is not a desirable alternative when there is more than one 

independent variable. In multiple regression when data are grouped on any 

one independent variable, it is difficult to interpret the significance of slope 

coefficients of other independent variables and the results are generally 

misleading (see Maddala [1977]).25 Also, there may be high cross-sectional 

dependence in error terms because percentage change in security prices is 

the dependent variable as well as the grouping variable. Third, grouping on 

the dependent variable is likely to lower the dispersion in the independent 

variables and hence reduces the efficiency of the regression coefficient 

estimates associated with those variables. Finally, evidence presented by 

Beaver, Lambert, and Morse [1980] and Beaver, Lambert, and Ryan [1987] 

suggests that security prices not only have information content with respect 

to accounting earnings but also reflect information earlier than does 

accounting earnings. Thus, reverse regression seems to be potentially more 

efficient than grouping firms on dependent variable in avoiding bias in the 

regression coefficient due to an error-in-variable problem. Therefore, reverse 

regressions will be used to test the hypotheses because there are 

25 A multiple regression is adopted in this study because it is expected that 
earnings change, default risk of the bond, and firm size are all associated with 
bond returns. 
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measurement errors in accounting earnings and multiple explanatory 

variables for one dependent variable, bond returns. 

A way to test associations between bond price change, earnings 

change, default risk, and firm size is a multiple reverse regression of 

earnings change on bond price change, default risk, and firm size as 

follows: 

UE, = <Xo + ~CARt + ~CARt*DEFAULT, + CX:!CAR,*SIZE, + E, (43) 

where a's == the regression coefficients, 

UE, == the unexpected earnings of firm i, 

CARt == the cumulative abnormal returns on bond i, 

DEFAULT, == a dummy variable equal to 1 if the default risk of the bond 

of firm i (bond rating or debt-to-equity ratio) is high and 0 if 

not, 

SIZE, == a dummy variable equal to 1 if the market value of total equity 

of firm i is large and 0 if not, 

E, == the error term. 

6.2 The Relationship between Earnings Changes and Bond Returns 

The first hypothesis suggests a positive relationship between earnings 

changes and bond price changes. The first step in testing this hypothesis is 

to see if earnings announcements affect bond prices at all. This is similar to 
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the work of Beaver [1968] with stock prices and Davis, Boatsman and Baskin 

[1978] with bond prices. Changes in squared abnormal returns during the 

testing period relative to the estimation period are used as a measure of 

information content of earnings announcements; i.e., a percentage increase in 

return residual variance during the testing period. Also, a test is conducted 

for an association between the sign of earnings changes and bond returns, as 

Ball and Brown [1968] did for stock returns. HK's cross-sectional means of 

standardized excess premium bond returns are used for testing this 

association. The final test of this relationship examines the association 

between the magnitude of earnings changes and bond returns, as Beaver, 

Clarke, and Wright [1979] did for stock returns.26 This test is conducted 

using reverse regressions. 

6.2.1 Information Content of Earnings Announcements 

The statistic used in this study to measure the information content of 

earnings announcements to bond investors is an unbiased estimate of the 

ratio of the variance of abnormal returns on the bond (residual terms) 

during the testing period over the variance during the estimation period. 27 

26 This study is different from Ball and Brown [1968] and Beaver, Clarke, 
Wright [1979] in the sense that this is an event study, while both of them are 
association studies. 

27 This statistic is essentially the same statistic as the one used by Beaver [1968] 
in the sense that both statistics measure relative security price changes during the 
testing period. 
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Since the mean of return residuals is assumed to be zero, the variance of 

return residuals is equal to the square of return residuals. Operationally, the 

null hypothesis of no information content of earnings announcements with 

respect to bond prices cannot be rejected if the ratio of the squared bond 

return residuals is not significantly larger than 1. Daily abnormal returns on 

stocks are measured by the market model, while the abnormal returns on 

bonds are measured by HK's standardized excess premium bond returns 

explained in section 5.2.2. Then, the ratio of the squared return residuals, 

E(U), is calculated using daily abnormal returns and using the same method 

as the one used by Patell [1976]. Descriptive results of the ratio of the 

squared bond return residuals and corresponding Z-statistics from the 

Central Limit Theorem, 2", are presented in Tables 2 and 3. In each table, 

the ratios for stock price data are presented to provide a basis of 

comparisons with other information content studies. 

Asymptotic Z-statistics from a normal approximation of the binomial 

probability of observing as many bonds traded on a given day if the 

underlying proportion of bonds traded is unchanged from the estimation 

period, ~, are also presented in each table. This statistic provides only a 

rough measure of bond trading volume changes due to earnings 

announcements because it considers the number of bonds only. 

Table 2 presents the results from raw returns data for bonds and 

stocks. For bonds, raw returns are defined as corporate bond returns before 

subtracting returns on the corresponding treasury bonds for bonds. For 
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stocks, raw returns are defined as stock returns standardized by the time

series mean and variance. For stocks, ratios of the squared return residuals 

are significantly larger'than 1 for each day during the period from day -3 

to day 0; Zu's are 7.287, 2.421, 7.757, and 1.633, respectively. Thus, earnings 

announcements seem to affect stock prices greatly during this period. For 

bonds, the ratio of the squared return residuals is significantly larger than 1 

on days -4, -3, and 0; Zu's are 1.526, 2.087, and 1.468, respectively. The ratio 

is also significantly larger than 1 for ~he 'S-day period from day -4 to day O. 

A significantly increased number of bonds are traded on day -1; 4 is 1.7267. 

Thus, although the bond results are weaker than the stock results, the 

evidence suggests that earnings announcements seem to have information 

content to bond investors. 

Table 3, presents the results from standardized returns data for 

bonds and stocks. For bonds, standardized returns are defined as bond 

returns after subtracting the returns on the corresponding treasury bond. 

Stock returns are standardized by the mean and variance of residual returns 

from the market model over the 60-day estimation period preceding the 

event period. For bonds, the ratio of the squared return residuals is 

significantly larger than 1 on days -4, -3, -2, 0, 1, and 3; Zu's are 3.584, 3.438, 

2.642, 1.673, 2.363, and 1.832, respectively. These results strongly suggest that 

earnings announcements have information content to bond investors. Table 

3 also contains evidence confirming the existence of information content of 

earnings announcements to stock investors. For the sample firm-years, rati?s 
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Table 2 

Information Content Results: Raw Datal 

Bond Stock 
Event Num 
day E(ub)a Zb u Tradec 4 d E(U.) Zu 

-5 .980 -.257 130 .4173 1.006 .064 
-4 1.120 1.526 129 .2878 .954 -.461 
-3 1.169 2.087 137 1.4389 1.731 7.287 
-2 1.068 .858 131 .7195 1.243 2.421 
-1 .990 -.127 139 1.7267 1.778 7.757 
0 1.116 1.468 133 .7195 1.164 1.633 

+1 1.001 .015 135 1.1511 .881 -1.189 
+2 .919 -1.069 122 -.7195 .884 -1.158 
+3 .944 -.725 124 -.2878 1.058 .582 
+4 .828 -2.268 121 -.8633 .900 -.993 
+5 .957 -.588 113 -2.1584 .928 -.716 

-2,oe 1.058 1.257 403 1.0408 1.395 - 6.819 
-1,1 1.036 .771 406 1.1847 1.274 4.734 
-4,0 1.092 2.590 669 .9641 1.374 8.335 
-2,2 1.019 1.019 660 .7195 1.190 4.232 

a. E(Ub), E(U.) == the means of the ratio of the squared bond return residuals 
for bonds and stocks, respectively. 

b. Asymptotic Z statistics from the Central Limit Theorem. 

c. Number of the 205 bonds in the sample which were traded on the 
indicated day 

d. Asymptotic Z-statistics from normal approximation of binomial probability 
of observing as many bonds traded on a given day if the underlying 
proportion of bonds traded is unchanged from the estimation period. 

e. The earnings announcement date is day O. 

f. Using corporate bond returns before subtracting returns on the 
corresponding treasury bonds for bonds, while stock returns standardized by 
the mean and the variance of them for stocks. 
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Table 3 

Information Content Results: Standardized Data" 

Bond Stock 
Event Num 
day E(Ub)' Zb u Tradec ~d E(Us) Zu 

-5 1.084 1.067 130 .4173 1.085 .850 
-4 1.281 3.584 129 .2878 .918 -.820 
-3 1.278 3.438 137 1.4389 1.729 7.272 
-2 1.209 2.642 131 .7195 1.233 2.324 
-1 1.054 0.664 139 1.7267 2.000 9.974 
0 1.165 1.673 133 .7195 1.478 4.769 

+1 1.189 2.363 135 1.1511 .940 -.600 
+2 .998 -.029 122 -.7195 .901 -.983 
+3 1.141 1.832 124 -.2878 1.062 .619 
+4 .891 -1.438 121 -.8633 .900 -.998 
+5 .940 -.821 113 -2.1584 .928 -.716 

-2,0 1.096 2.086 403 1.0408 1.570 9.853 
-1,1 1.090 1.935 406 1.1847 1.473 8.165 
-4,0 1.169 4.749 669 .9641 1.472 10.517 
-2,2 1.095 2.687 660 .7195 1.310 6.924 

a. E(Ub), E(Uj == the means of the ratio of the squared bond return residuals 
for bonds and stocks, respectively. 

b. Asymptotic Z statistics from the Central Limit Theorem. 

c. Number of the 205 bonds in the sample which were traded on the 
indicated day 

d. Asymptotic Z-statistics from normal approximation of binomial probability 
of observing as many bonds trading on a given day if the underlying 
proportion of bonds traded is unchanged from the estimation period. 

e. Using corporate bond returns after subtracting returns on the 
corresponding treasury bonds for bonds, while stock returns standardized by 
the mean and the variance of error terms from the market model. 



71 

of the squared return residuals are significantly larger than 1 on each day 

during the period from day ~3 to day 0; Zu's are 7.272,2.324:, 9.974, and 

4.769, respectively.2B 

In sum, the results presented in Tables 2 and 3, therefore, suggest 

that earnings announcements do affect bond prices as well as stock prices. 

However, the stock return results show stronger evidence of the information 

content of earnings announcements than do the bond return results. 

6.2.2 Association between The Sign of Earnings Changes and Bond 
Returns 

The first hypothesis suggests a positive association between the sign 

of unexpected earnings and abnormal returns on bonds. In order to test the 

association, sample bonds are dichotomized into negative unexpected 

earnings bonds (negative bonds) and positive unexpected earnings bonds 

(positive bonds) depending on the sign of unexpected earnings. Abnormal 

returns on negative bonds are multiplied by -I, while abnormal returns on 

positive bonds remain unchanged. Then the cross-sectional mean of 

standardized excess bond returns ARt for each day in the testing period is 

calculated using converted abnormal returns on both positive and negative 

bonds so that ARt's are positive if the hypothesis is true. If there are multi-

2B Regardless of whether using raw data or standardized data, the results after 
deleting outliers also suggest that earnings announcements have. information content 
to bond as well as stock investors. Stock returns are considered as outlier if they 
are not within the range of 4 standard deviations. For bonds, no observations are 
eliminated as outlier since bond returns are much more widely dispersed than is 
the normal distribution. 



day testing periods, the cumulative mean of standardized excess bond 

returns (CERt) for each testing period is calculated. The CE~ is defined as: 

(44) 

SN, == a dummy variable equal to 1 if unexpected earnings 

are positive and equal to -1 if not, 

ARit == the standardized excess bond returns at time t, 

Nt == the number of bonds traded at time t, 

k == the days in the testing period. 
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Under the null hypothesis that unexpected earnings do not affect bond 

returns, CE~'s are normally distributed with mean '0' and variance 'miNt', 

where m is the number of days in the testing period. CE~'s will be positive 

if the sign of unexpected earnings is positively related to the sign of the 

abnormal returns on the bonds. 

Values of A~ and CE~ are presented in Table 4. The stock return 

counterparts of A~ and CE~ are also presented in the table. Means of 

standard abnormal returns on stocks have insignificant values during the 

period from day -5 to day -3. However, means of standard abnormal returns 

on stocks have steady positive values during the period from day -2 to day 

O. In particular, it is significantly positive on the announcement day (Z-value 

= 1.7339). The cumulative means of standard abnormal returns on stocks for 
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the two day period from day -1 to day 0 and the three day period from day 

-2 to day 0 are significantly positive; Z-values are 1.9641 and 2.0608, 

respectively. 

For bond returns, A~'s are insignificant for the period from day -5 

to day -1. However, there are steady positive values of A~ during the 

period from day -3 through day 0 except day -1. In particular, A~ is 

significantly positive on day 0 (Z-value = 2.1238). CE~ of the two day 

period from day -1 to day 0 and the three day period from day -2 to day 0 

are also significantly positive; Z-values are 1.932 and 2.2329, respectively. 

This bond results seem to support the positive sign correlation between 

unexpected earnings and abnormal returns on bonds. 

Another method used for testing the sign hypothesis is direct 

comparisons between abnormal returns on positive bonds and on negative 

bonds. Table 5 and Table 6 present descriptive statistics about the 

comparisons using raw and standard return data, respectively. Tables 5 and 

6 present the same results as Table 4 except that the non-parametric Mann

Whitney results for the difference between means of abnormal returns on 

positive bonds (stocks) vis-a-vis negative bonds (stocks) are included. 

The Mann-Whitney test shows that the cross-sectional daily mean of 

excess returns on positive bonds on the announcement day is significantly 

greater than that on negative bonds; P-values are 0.0203 and 0.0279 from 

standardized data and raw data, respectively. The cumulative means of 

abnormal returns on positive bonds during the periods extending from day 



74 

Table 4 

Association between The Sign of Unexpected Earnings 
and Abnormal Returns on The Bond: Standardized Data a 

Bond Stock 
Event Num. Data Data 
day Traded E(A~) b Z-value C E(ARJ Z-value 

-5 199 -.0/70 -1.0862 -.1029 -1.4733 
-4 204 .0296 .4228 -.0363 -.5197 
-3 200 .0211 .2984 -.0837 -1.1984 
-2 202 .0175 .2487 .0553 .7918 
-1 201 -.0158 -.2240 .0729 1.0438 
0 201 .1498 2.1238 .1211 1.7339 

+1 204 -.0728 -1.0398 -.0366 -.5240 
+2 202 -.0097 -.1379 -.0992 -1.4203 
+3 197 -.0443 -.6218 .0318 .4553 
+4 191 -.1167 -1.6128 -.1311 -1.8771 
+5 194 -.0443 -.6170 -.0351 .5026 

-1,0 198 .1373 1.9320 .1940 1.9641 
-2,0 195 .1599 2.2329 .2493 2.0608 
-1,1 197 .0672 .9432 .1574 1.3011 
-4,0 191 .2092 2.8912 .1293 .8279 
-2,2 192 .1106 1.5325 .1135 .7268 

a. Using corporate bond returns after subtracting returns on the 
corresponding treasury bonds for bonds, while stock returns standardized by 
the mean and the variance of error terms from the market model. 

b. The cross-sectional mean of standardized returns on the bonds: 
E(A~) == 1:; AR;JN, for i = 1,N, 

where N == the number of corporate bonds traded at time t. 
ARit == {Pjt - E(P)} / {SD(Pj)*nj/ 12

}. 

EO,SDO == the time-series mean and standard deviation of 0, respectively, 
nit == the number of days elapsed between trades for bond i at time t, 
Pit == returns on corporate bond i at time t after subtracting the 

returns on the corresponding treasury bond. 

c. Asymptotic Z-statistics from the Central Limit Theorem. 
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Association between The Sign of Unexpected Earnings 
and Abnormal Returns on The Bond: Raw Data a 

Bond Returns Stock Returns 
event Pos. Neg. Pos. Neg. 
day UE b UEc t d MW" UE b UEe t d 

-5 -.1195 .0874 -1.177 .1244 -.2206 .0724 -2.250 
-4 .0015 .0275 -.132 .4014 -.1374 .0821 -1.748 
-3 .0901 -.0093 .412 .6188 -.3642 .0583 -2.421 
-2 .0697 .1071 -.194 .7760 -.2217 -.0900 -.882 
-1 -.0709 -.1811 .648 .4597 -.2401 -.1891 -.275 
0 .1669 -.1942 1.876 .0279 .0067 -.0159 0.590 

+1 -.2348 -.0192 -1.386 .2627 -.1305 -.0122 -.756 
+2 -.0409 .0061 .904 .5734 -.1157 .1620 -2.147 
+3 -.1714 -.1110 -1.098 .2222 -.0448 -.0340 -.077 
+4 -.3043 .0212 -1.426 .2399 -.0948 .1329 -1.765 
+5 -.0695 -.1021 .176 .9245 -.1568 .0348 -1.519 

-2,0 .1395 -.1343 .981 .1501 -.3943 -.2950 -.318 
-1,1 -.2825 -.2378 -.123 .8096 -.2762 -.2172 -.214 
-4,0 .0076 -.3068 .793 .3748 -.8959 -.1546 -2.064 
-2,2 -.1999 -.3813 .389 .2793 -.6137 -.1452 -1.332 
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MW· 

.0587 

.1767 

.0305 
.1815 
.3849 
.7448 

.9357 
.1235 
.6840 
.0119 
.1791 

.1452 

.4991 
.0104 
.0861 

a. Using corporate bond returns before subtracting returns on the 
corresponding treasury bonds for bonds, while stock returns standardized by 
the mean and the variance of them for stocks. 

b. Cross-sectional average standardized return for the 112 positive 
unexpected earnings firms. 

c. Cross-sectional average standardized return for the 93 negative unexpected 
earnings firms. 

d. t-statistic for the difference in the cross-sectional average returns between 
the positive and the negative unexpected earnings firms. 

e. p-value from a normal approximation of non-parametric Mann-Whitney 
statistics for the difference in the cross-sectional average returns between the 
positive and the negative unexpected earnings subsets of the sample. 
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Table 6 

Association between The Sign of Unexpected Earnings 
and Abnormal Returns on The Bond: Standardized Data a 

Bond Returns Stock Returns 
event Pas. Neg. Pas. Neg. 
day DE b UEC t d MW· UE b UEc t d MW· 

-5 -.1401 .0993 -1.262 .0553 -.1327 .0821 -1.582 .2090 
-4 .0310 .0340 -.014 .6369 -.0589 .0204 -.632 .5461 
-3 .2392 .1147 .600 .2492 -.2170 -.0093 -1.182 .5026 
-2 .1495 .1150 .162 .8153 -.0535 -.1315 .517 .7816 
-1 .0424 -.0926 .752 .6567 -.1360 -.2189 .427 .4815 
0 .1877 -.2005 2.165 .0203 .2202 -.0518 1.746 .1645 

+1 -.1128 .1384 -1.264 .3994 -.1222 -.0233 -.805 .6949 
+2 .1376 .0081 .723 .5965 -.0107 .1611 -1.327 .3900 
+3 -.1675 .0663 -1.150 .4500 .0402 -.0259 .471 .4014 
+4 -.2924 .0909 -2.340 .0392 -.0493 .1884 -1.889 .0083 
+5 .0009 .0631 -.341 .5637 -.1115 -.0183 -.742 .6596 

-2,0 .3433 -.2923 2.104 .0239 .0306 -.4023 1.303 .7944 
-1,1 .0137 .0280 -.043 .9887 -.0381 -.2941 .856 .6583 
-4,0 .4084 -.5802 2.690 .0085 -.2454 -.3912 .382 .8594 
-2,2 .2746 -.2356 1.237 .1298 -.1024 -.2644 .436 .9342 

a. Using corporate bond returns after subtracting returns on the 
corresponding treasury bonds for bonds, while stock returns standardized by 
the mean and the variance of error terms from the market model. 

b. Cross-sectional average standardized return for the 112 positive 
unexpected earnings firms. 

c. Cross-sectional average standardized return for the 93 negative unexpected 
earnings firms. 

d. t-statistic for the difference between the cross-sectional average returns for 
the positive unexpected earnings firms and the average for the negative 
unexpected earnings firms. 

e. p-value from a non-parametric Mann-Whitney test for the difference in the 
cross-sectional average returns between the positive and negative unexpected 
earnings firms. 
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-2 to day 0 and from day -4 to day 0 are significantly greater than those on 

negative bonds over the same time periods: P-values from the Mann-

Whitney test are 0.0239 and 0.0085, respectively. 

In sum, although the bond results are less significant than the stock 

results, the bond results from Table 4 through Table 6 support the 

hypothesis that there is a positive association between the sign of 

unexpected earnings and abnormal returns on bonds. The positi ve 

association is pronounced during the period from day -1 to day o. 

Consistent with previous information content studies for stock returns, the 

stock results also seem to support a positive association between the sign of . 

unexpected earnings and abnormal returns on stocks, for the sample firm-

years. 

6.2.3 Association between The Magnitude of Earnings Changes and Bond 
Returns. 

The first hypothesis, in addition to suggesting a positive association 

between the sign of unexpected earnings and abnormal bond returns, also 

suggests a positive association between the magnitude of unexpected 

earnings and abnormal returns on bonds. In order to test the association, the 

following reverse regression model is estimated: 

UEi = 150 + 151 *CA~ +Ei 
(+) 

(45) 



where CAR; == the cumulative standard abnormal returns on the 

bond 'i' over the time period from day -1 to day 0/9 

VEi == the standardized unexpected earnings; (Actual 

Earnings - Expected earnings) / Bond Price at one 

day prior to the testing period day, 

(.) == the expected sign of the regression coefficient, 

151 == the price response coefficient, 

E; == the residual terms. 
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In Table 7, summary statistics of the simple regression model (45) are 

presented. F-value and the adjusted R-square are 1.58 and 0.8 percent, 

respectively, while the t-value on 151 is 0.2109. 

To assess the specification of the regression model, the residual terms 

are analyzed. If the model is appropriate for the data, the observed residuals 

should be independent random variables, with mean 0 and constant 

variance. Results from the residual analysis show that there are some 

observations with large Cook's D statistics which measure the influence of 

each observation on the parameter estimates.30 This suggests that there are at 

least some outlier observations. The results also show that the residual 

29 Considering the results showing significant bond price changes and 
significant association between the sign of unexpected earnings and abnonnal bond 
returns during the period from day -1 to day 0, this interval was chosen. This 
interval is frequently u$ed in empirical work examining stock returns (see, Hughs 
and Ricks [1987]). 

30 9 out of 205 observations have significantly large Cook's D values. 



Table 7 

Correlation between AR and UE 

Model: UEI = Bo + B} * AR; +EI 

(+) 

[panel 1] 
F-value PR> F R-square 

1.58 0.2109 0.0077 

[panel 2] 
Bo 

Estimate -0.04549 0.04183 
1.255 

0.1055 
t-ratio -1.230 
PR> t 0.2201 

where AR; == the standardized return on the bond 'i' over the testing 
period. (day -1 and day 0) 

UE i == the standardized unexpected earnings: (Actual Earnings -
Expected earnings) / Bond Price one day prior to the testing 
period. 

(.) == the expected sign of the regression coefficient. 
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distribution has fatter tails than does a normal distribution.31 Therefore, the 

regression model (45) does not seem to be appropriate for the data. Neter, 

Wasserman, and Kutner [1985] suggest that there are two basic choices when 

the model does not fit the data. First, a search can be made for a more 

appropriate model. Second, the data can be transformed so that the model is 

appropriate for the transformed data.32 Unless there i~, a theory guiding 

model specification, it may be hard to find a more appropriate model. Even 

if there is an adequate theory, the first approach may entail a more complex 

model and hence lead into serious difficulties in estimating the parameters. 

Successful use of transformations, on the other hand, may involve fewer 

parameters than a complex model and hence lead to relatively simple 

methods of estimation. Therefore, the second approach, transformation of 

the data, was employed. Ranks of UE;'s and CA~'s in ascending orders 

were used as a way of transforming the data. Regression model (45) was 

estimated again using ranks. Analysis of residuals from the regression model 

shows that there are no observations with significantly large Cook's D-

statistics and all observations are within a range of three standard 

deviations. Therefore, the regression model (45) appears to be appropriate 

for the transformed rank data. 

31 The standard deviation of residuals is 0.526, while residuais are scattered 
between -3.65 to 3.16. 

32 See Neter, Wasserman, and Kutner [1985] chapter 4. 



Table 8 

Rank Correlation between AR and UE 

Model: RUE I = 150 + 151*RA~ +E j 

(+) 

[panel 1] 
F-value 

2.77 

[panel 2] 

Estimate 
t-ratio 
PR> t 

PR> F 

0.0979 

150 

90.4982 
10.89 

0.0001 

R-square 

0.0135 

151 

0.1160 
1.66 

0.0489 

where RA~ == the rank of A~. 

RUEi == the rank of UEi • 

A~ == the standardized return on the bond 'i' over the testing 
period (Le. day -1 and day 0). 
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UE i == the standardized unexpected earnings: (Actual Earnings -
Expected earnings)/ Bond Price one day prior to the testing 
period. 

(.) == the expected sign of each regression coefficient. 

DF == degrees of freedom. 
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Summary statistics of the rank correlation from the model are 

presented in Table 8. The F-value and adjusted R-square are 2.77 and 1.4 

percent, respectively. The t-value of the price response coefficient ({51) is 1.66 

which is significantly positive at the 0.0489 significance level in one-tailed 

test. 

In sum, results presented in this section provide evidence that there 

is a positive association between the magnitude of unexpected earnings and 

abnormal returns on bonds. 

6.3 Association between Bond Rates and Price Response Coefficients. 

As mentioned in chapter 4, the second proposition, a positive 

association between the earnings response coefficient and the bond default 

risk, suggests a positive relationship between earnings response coefficients 

to bond prices (ERC) and bond rates, if bond rates proxy for the default 

risk. In reverse regressions where earnings changes are dependent variables 

and bond returns are independent variables, attention shifts from ERC to 

bond price response coefficients to earnings (PRC) for the sake of technical 

convenience, even though PRC is the mirror image of ERe. From equation 

(33), the PRC can be· technically expressed as follows: 
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Thus, a partial correlation between PRC and bond rates (BONDR) is, 

dPRC 
= 

""7dB=-:O=N--:DR dBONDR 

d 
DR 

= 
dBONDR 

dDR 
-i * 

dBONDR 
= < 0 (46) 

DR2 

Therefore, a positive relationship between ERC and bond rates implies a 

negative association between PRC and bond rates. 

In order to test this association, two multiple reverse regression 

models are estimated. The first is as follows, 

RUE; = ~ + (X,lRAR; + azRAR; *CBONDR; + <X.:JRAR;*CSIZE; + E;. (47) 
(B G) (~ 

where, 

RAR; ;; the rank of CAR;, 

RUEI == the rank of UE I, 

CAR; == the cumulative abnormal returns on bond i, 

UE; == the unexpected earnings, 



84 

CBONDR, == a dummy variable equal to '1' if the bond rate is 

high (high risk) and '0' if not, 

CSIZE j == a dummy variable equal to '1' if the firm is big 

and '0' if not, 

Ej == the residuals, 

(.) == the expected sign of each regression coefficient. 

The second regression model is, 

RUE j = ~ + ~RAR, + ~RAR,*CBONDRj + ej. (48) 
(+) (-) 

Tables 9, 10, and 11 present descriptive statistics from models (47) 

and (48). Table 9 presents results from the model (48), while the other two 

tables present results from the model (47). The regression coefficient of the 

second tenn (~) in models (47) and (48) is constructed to capture the 

association between PRC and bond rates. The t-value of ~ is -1.63 and its 

P-value is 0.0526 in Table 9. The t-value of ~ is -2.08 and its P-value is 

0.0193 in Table 10, while the t-value is -2.36 and its P-value is 0.0097 in 

Table 11. Thus, results presented in Tables 9, 10, and 11 suggest a significant 

negative association between PRC and bond rates and hence a significant 

positive association between ERC and bond rates (H2-1). 



Table 9 

Association between Bond Rates, UE and AR 

Model: RUE; = ~ + alRAR; + CX:2RAR; *CBONDR; + E; 

(+) (-) 

[Panel 1] 
F-value PR> F R-square 

2.72 0.0684 0.026332 

[panel 2] 
<Xu a l CX:2 

Estimate 91.0509 0.1845 -0.1159 
t-ratio 10.99 2.27 -1.63 
PR> t 0.0001 0.0242 0.0526 

where RAR; == the rank of AR;. 

RUE; == the rank of UE;. 

AR; == the standardized return on the bond 'i' over the testing 
period (Le. day -1 and day 0). 

UE; == the standardized unexpected earnings: (Actual Earnings -
Expected earnings)/ Bond Price one day prior to the testing 
period. 

85 

CBONDR; == a dummy variable equal to '1' if the bond rate is high (high 
risk) and '0' if not. 



Table 10 

Association between Bond Rates, Firm Size, UE and AR (2 day) 

Model: RUEi = <Xo + exlRA~ + CX:zRA~ *CBONDR; + ~RA~ *CSIZEt + Ei 

[Panel 1] 
F-value 

2.81 

[panel 2] 

Estimate 
t-ratio 
PR> 

(+) (0 (0 

PR> F . R-square 

0.0404 0.040489 

<Xo exl 

91.5723 0.2635 -0.1549 -0.1238 
11.10 2.83 -2.0S -1.72 

0.0001 0.0051 0.0193 0.0437 

where RAR; == the rank of AR;. 

RUEt == the rank of UEt• 

AR; == the standardized return on the bond 'i' over the testing 
period (i.e. day -1 and day 0). 

UE i == the standardized unexpected earnings: (Actual Earnings -
Expected earnings)/ Bond Price on~ day prior to the testing 
period. 
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CBOND~ == a dummy variable equal to '1' if the bond rate is high (high 
risk) and '0' if not. 

CSIZEt == a dummy variable equal to '1' if the firm is big and '0' if not. 



Table 11 

Association between Bond Rates, Firm Size, UE and AR (5 day) 

Model: RUE1 = ~ + ~RA~ + <X:zRA~ *cBOND~ + ~RA~ *CSIZE i + S 
(+) (-) (-) 

[panel 1] 
F-value PR> F R-square 

2.52 0.0594. 0.036377 

(panel 2] 
~ al 

Estimate 94.5750 0.2519 -0.1795 -0.1120 
t-ratio 11.45 2.53 -2.36 -1.57 
PR> t 0.0001 0.0061 0.0097 0.0587 

where RA~ == the rank of A~. 

RUEi == the rank of UEi . 

A~ == the standardized return on the bond 'i' over the testing 
period (i.e. day -4 and day 0). 

UE i == the standardized unexpected earnings: (Actual Earnings -
Expected earnings) / Bond Price on day -2. 
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CBONDR; == a dummy variable equal to 'I' if the bond rate is high (high 
risk) and '0' if not. 

CSIZE1 == a dummy variable equal to '1' if the firm is big and '0' if not. 



6.4 Association between D IE Ratios and Price Response 
Coefficients 
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As mentioned in chapter 4, the second proposition also suggests a 

positive relationship between earnings response coefficients to bond prices 

(ERC) and debt-to-equity (D/E) ratio, if D/E ratio proxy for the bond 

default risk. In reverse regressions where earnings changes are dependent 

variables and bond returns are independent variables, attention shifts from 

ERC to bond price response coefficients to earnings (PRC) for the sake of 

technical convenience, even though PRC is the mirror image of ERe. 

dPRC 

dD/E 

= 

A partial correlation between PRC and D /E ratios is, 

= 
dD/E 

d 
DR 

dD/E 

dDR 
-i * 

dD/E 
< 0 (49) 

DR2 
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Therefore, a positive association between ERC and DIE ratio implies a 

negative association between PRC and DIE ratio. 

In order to test the association, two regression models are estimated. 

The first model is, 

RUEI = fSo + fStRARj + fS2RA~*CLEVGEj + fS3RA~*CSIZEj + Ej (50) 
(B W H 

where RAR, == the rank of AR" 

RUEj == the rank of UEI, 

CAR, == the cumulative abnormal returns on bond i, 

UEj == the unexpected earnings, 

CLEVGEj == a dummy variable equal to '1' if the DIE ratio 

is high and '0' if not, 

CSIZEj == a dummy variable equal to '1' if the firm is big 

and 'a' if not. 

The second regression model is a reduced form of (50): 

RUEI = go + gtRAR, + fS2RAR,*CLEVGEj + Ej (51) 
(+) (-) 

Tables 12, 13, and 14 present descriptive statistics from models (SO) 

and (51). Table 12 presents results from the model (51), while the other two 

tables present results from the model (SO). The regression coefficient of the 

second term (fs2) in models (50) and (51) is constructed to capture the 



Table 12 

Association between D IE ratio, UE and AR 

Model: RUE! = fSo + fSlRA~ + fS2RA~ *CLEVGE j + E; 
(+) (-) 

[panel 1] 
F-value PR> F R-square 

1.82 0.1631 0.017764 

[panel 2] 
fSo fS l 

fS2 

Estimate 90.4721 0.0831 0.0646 
t-ratio 10.89 1.06 0.93 
PR> t 0.0001 0.1446 0.1758 

where RA~ == the rank of A~. 

RUE j == the rank of UE j • 

A~ == the standardized return on the bond 'i' over the testing 
period(i.e. day -1 and day 0). 

UE j == the standardized unexpected earnings: (Actual Earnings -
Expected earnings)1 Bond Price one day prior to the testing 
period. 

DIE == the debt-to-equity ratio 

CLEVGE j == a dummy variable equal to 'I' if the DIE ratio is high and 
'0' if not. 
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CSIZE j == a dummy variable equal to 'I' if the firm is big and '0' if not. 



Table 13 

Association between DIE ratio, Firm Size, UE and AR (2 day) 

Model: RUE; = 150 + 151RA~ + ~RA~ *CLEVGEi + 153RA~ *CSIZEi + S 

[panel 1] 
F-value 

1.51 

[panel 2] 

Estimate 
t-ratio 
PR> t 

(B 0 0 

PR> F 

0.2140 

150 

90.6593 
10.90 

0.0001 

R-square 

0.022101 

15! 

0.1208 
1.38 

0.0853 

0.04976 
0.70 

0.2419 

-0.0669 
-.94 

0.1737 

where RAR j == the rank of A~. 

RUE i == the rank of UE i • 

A~ == the standardized return on the bond 'i' over the testing 
period (i.e. day -1 and day 0). 
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UE i == the standardized unexpected earnings: (Actual Earnings -
Expected earnings) I Bond Price one day prior to the testing 
period. 

O,<E == the debt-to-equity ratio 

CLEVGE j == a dummy variable equal to 'I' if the DIE ratio is high and 
'0' if not. 

CSIZE; == a dummy variable equal to 'I' if the firm is big and '0' if not. 



Table 14 

Association between DIE ratio, Firm Size, UE and AR (5 day) 

Model: RUEi = Bo + BlRARi + ~RA~ *CLEVGE j + B3RA~ *CSIZE1 + Ej 

(+) (-) (-) 

[panel 1] 
F-value PR> F R-square 

0.84 0.4752 0.012395 

[panel 2] 
Bo BI B2 Ba 

Estimate 95.2482 0.0684 0.0541 -0.0533 
t-ratio 11.40 0.75 0.75 -.74 
PR> t 0.0001 0.2276 0.2269 0.2299 

where RA~ == the rank of A~. 

RUE j == the rank of UE j • 

AR; == the standardized return on the bond 'i' over the 
testing period (Le. day -4 and day 0). 

UE j == the standardized unexpected earnings: (Actual Earnings -
Expected earnings) I Bond Price on day -2. 

DIE == the debt-to-equity ratio 
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CLEVGE j == a dummy variable equal to 'I' if the DIE ratio is high and 
'0' if not. 

CSIZE j == a dummy variable equal to 'I' if the firm is big and '0' if not. 
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association between PRe and DIE ratio. The t-value of {52 is 0.93 and its P

value is 0.1758 in Table 12. The t-value of {52 is 0.70 and its P-value is 

0.2419 in Table 13, while the t-value is 0.75 and its P-value is 0.2269 in 

Table 14. Thus, results presented in Tables 12, 13, and 14 fail to reject the 

null hypothesis that there is no relationship between PRe (or ERe) and DIE 

ratio. In other words, the results do not support a negative association 

between PRe and DIE ratios and hence a positive association between ERe 

and DIE ratios (H2-2). 

The reason that a significant positive association exists between ERe 

and bond rates, while not significant association exists between ERe and 

DIE ratio might be that bond rates are better proxies for the default risk 

than DIE ratio. Given the results using bond ratings, there is some evidence 

for a positive association between ERe and default risk and hence a 

negative association between PRe and default risk. 

6.5 Asssociation between Firm Size and Bond Returns. 

The third proposition suggests a negative association between 

abnormal returns on bonds and firm size. Since abnormal returns on bonds 

are positively related to unexpected earnings, a product of abnormal returns 

on bonds and sizes should be negatively related with unexpected ';."mings. 

Regardless of whether conventional or reverse regressions are used, this 

negative relationship holds, because neither the negative association between 



94 

abnormal returns on bonds and sizes nor the positive association between 

abnormal returns on bonds and unexpected earnings are affected by 

switching positions in the regression model (from dependent to independent 

variable or vice versa). In order to test this relationship, three reverse 

regression models are estimated. The first two models are models (47) and 

(50). The third regression model is, 

RUEj = an + ~RARj + a:zRAR; *CSIZEj + €j (52), 
(+) (-) 

where, 

RAR; == the rank of CARli 

RUE j == the rank of UE j , 

CSIZE j == a dummy variable equal to '1' if a firm is large 

and '0' if not. 

Table 15 presents descriptive statistics from the model (52), while 

Tables 10 and 11 from the model (47). As mentioned before, Table 10 

presents results from the regression models using a two day event period 

from day -1 to day 0, while Table 11 from using five day event period form 

day -4 to day o. The t-value of the regression coefficient of RARtCSIZE j (a:z) 

is -1.13 and its P-value is 0.1306 in Table 15. The t-values are -1.72 and 

-1.57, while its P-values are 0.0437 and 0.0587 in Tables 10 and 11 

respectively. 



Table 15 

Association between Firm Size, UE and AR 

Model: RUE j = <Xo + alRA~ + a..zRA~ *CSIZE j + Ej 

(+) (-) 

[panel 1] 
F-value PR> F R-square 

2.02 0.1354 0.019696 

[panel 2] 
<Xo a l a..z 

Estimate 90.7094 0.1512 -0.0780 
t-ratio 10.92 1.98 -1.13 
PR> t 0.0001 0.0492 0.1306 

where RA~ == the rank of A~. 

RUE j == the rank of UE j • 

A~ == the standardized return on the bond 'i' over the testing 
period (Le. day -1 and day 0). 
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UE j == the standardized unexpected earnings: (Actual Earnings -
Expected earnings)/ Bond Price one day prior to the testing 
period. 

CSIZE j == a dummy variable equal to '1' if a firm is large '0' if not. 



Table 16 

Association between Bond Rates and Firm Size 

Model: BONDR; = 'to + '1:1'SIZE + E, 
(-) 

[panel 1] 
F-value 

40.01 

[panel 2] 

Estimate 
t-ratio 
PR> t 

PR;:' F 

0.0001 

'to 

8.1984 
32.02 

0.0001 

R-square 

0.164640 

'1:1 

-0.00015 
-6.33 

0.0001 

where BONDR; == the bond rate of bond i. 

SIZE, == the market value of equity for firm i. 
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In sum, results presented in Tables 10, 11, and 15 are supporting a 

negative association between a product of abnormal returns on bonds and 

sizes. Since a negative association between a product of abnormal returns on 

bonds and sizes and unexpected earnings connotes a negative association 

between abnormal returns on bonds and sizes, the results also support H3 

that abnormal returns on bonds are inversely related to finn sizes. This is 

consistent with Atiase [1985], Freeman [1987], and Collins and Kothari [1987] 

among others. 



CHAPTER 7 

CONCLUSIONS 

In this study I extend the theoretical 
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and empirical research 

documenting the association between accounting earnings changes and bond 

returns. I also document some variables affecting cross-sectional variation in 

the relationship between earnings changes and bond returns. The bond and 

stock price models are derived in the Black-Scholes option pricing context 

combined with additional assumptions about the relationship between 

accounting earnings and economic income (or permanent earnings). The 

models suggest that bond prices as well as stock prices are determined by 

accounting earnings and its instantaneous variance. Analysis of the models 

suggests a positive association between abnormal bond returns and 

unexpected earnings and a positive association between the earnings 

response coefficient and the bond default risk. The default risk is measured 

by bond ratings and debt-to-equity ratios. It is also hypothesized that 

abnormal bond returns are inversely related with firm size. 

To reduce the errors-in-variables problem due to measurement error 

in accounting earnings, reverse regressions are used in testing the 

hypotheses. The tests are conducted in an event-study context. Results are 

essentially consistent with all three hypotheses. In the context of this study, 
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bond ratings seem to be better measures of the bond default risk than are 

debt-to-equity ratios. 

In sum, the study's results indicate that accounting data appear to 

have information content to bond investors. Results for the association 

between bond returns, earnings changes, and firm size are consistent with 

prior work using stock prices. However, the finding that bond price earnings 

response coefficients are higher for high risk firms is opposite to the finding 

that stock price earnings response coefficients are lower for high risk firms. 

Therefore, inferences drawn from stock market research can be extrapolated 

to the bond market only with extreme caution. The body of stock market 

research, however, can be a useful guide for further research into the bond 

market. Considering the importance of the bond market in providing new 

capital, it is likely that bond market research will increase in the future. 

A natural extension of this study is to apply the proposed 

hypotheses to earnings forecasts announcements, since the hypothesized 

relationships seem to hold, regardless of whether actual earnings data or 

earnings forecast data are used. Another possible extension of this study is 

to examine the associations between the instantaneous variance of accounting 

earnings and bond prices suggested by equations (27) using earnings forecast 

data since the variance data are available for earnings forecasts. 
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APPENDIX A: Derivations of Security Valuation Models 

This appendix derives pricing models of equity and bond of a 

. levered firm. As we mentioned before, the Black- Scholes type option pricing 

model can be applied to value equity and bond of a firm. In this pricing 

model, the value of equity and that of bond are decided by the value of 

the firm among others. Theoretically, the value of the firm is the present 

value of the firm's entire future cash flows. The theory presented below 

assumes that there is a significant positive association between a firm's 

accounting earnings and the cash flows or, more strongly, the accounting 

earnings captures the cash flows. Under this assumption, we may be able to 

link the accounting earnings to the value of the firm. Since stockholders and 

bondholders of a firm have legal claims against the assets of the firm 

according to the stock and bond contract, respectively, the security (stock 

and bond) price can be considered as the value of the designated claims 

against the firm's assets. Thus, stock and bond prices depend on the value 

of the asset of the firm and those contracts. Given that the stock and bond 

contracts hold constant over reasonably long time period, new financial 

information (for example, accounting information) would be impounded into 

bond and stock prices through its implications to the value of the asset of 

the firm. Therefore, accounting earnings can be linked to the value of the 

equity and that of the bond through the value of the asset of the firm. 
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From now on, Black-Scholes stock and bond pricing models which 

incorporate accounting variables will be discussed in this appendix. 

In order to develop a model to price equity and bond of a levered 

firm, it is necessary to refine the assumptions made before. 

A-I) The markets for assets, bonds, and stocks are frictionless. 

Frictionless market means that first, there are no restrictions on short 

sales (either legal or financial). Second, there are no transaction costs or 

taxes. Third, all commodities under consideration are infinitely divisible. 

A-2) The riskfree interest rate, i, is constant over the life of the bond. 

Since Merton (1973) shows that relaxing this assumption does not 

affect the general form of the option pricing model, this assumption will be 

used for technical convenjence. 

A-3) There is no dividend payout over the life of the bond. 

This guarantees that no bonds will be terminated before the maturity 

date, because the value of the option on the assets of the firm (the equity of 

the firm) will be greater if the bond is not paid off (the option is not 

exercised) than otherwise until the maturity day of the bond.33 

A-4) The firm issues only pure discount bonds or coupon bonds. 

With coupon bonds which require interest payments during the life 

of the bonds, the' stockholders equity is like a compound option. By paying 

the last coupon, the stockholders buy the option to purchase the firm's 

3J Refer to Jarrow and Rudd [1983], ch. 5. 
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assets by paying the face value of the bond.s. Although complicated, Geske 

(1977) shows the closed form solution to this case involves the same 

argument as the solution to the pure discount bond case. Therefore, 

although the model below use pure discount bonds, Geske (1977) indicates 

that such an analysis is also applicable to coupon bonds. 

A-5) All investors agree that the distribution of the value of the firm's assets 

at the end of any finite time interval is lognormal with a constant variance 

rate of return as follows: 

(1) 

where Vt == the value of the assets of. the firm at time t. 

dVt == Vt+dt - Vt 

== the change in the value of the firm over time dv 

k == the expected return on the assets of the firm 

over the period [t, t+dt], 

O'v == the standard deviation of the value of the firm over 

the period (t, t + dt), 

dZt == Zt+dt - Zv and Zt is a Wiener process where 

dZt are normally distributed with an expected value of 

zero and a variance equal to dt and an intertemporal covariance 

equal to zero. 
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The moving process of the value of the assets is called an Ito process or 

Geometric Brownian motion. 

Suppose a firm forms a portfolio by selling short stocks and buying 

assets, then net investment on the portfolio (~) would be; 

where N.t == number of assets bought at time t, 

Nst == number of stocks sold at time t, 

vt == unit price of the asset at time t, 

St == unit price of the stock at time t, 

Vt == total value of the assets of the firm at time t 

St == total value of the equity of the firm at time t 

Then, 

where, 

IJN.t == average net investment per each asset.34 

34 This term is introduced just for technical convenience and will be 
disappeared soon. 
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In a frictionless market, additions or withdrawals from the portfolio 

are not important because any amount of funds can be freely borrowed and 

invested at the riskless interest rate (i); i.e. any changes in at are not 

important. Therefore, we may be able to assume that at (portfolio ratio) is 

constant over time without loosing any generality. In a frictionless market, 

the marginal rate of return of the portfolio, therefore, would be: 

= drt or, 

d~ = dIt = dVt - dSt 

where, 

(2) 

d~ == the total return on the portfolio per unit time. 

drt == the average return of the portfolio per unit time. 

If we assume that the price of a stock depends only on the value of 

the asset of the firm and time (St=S(V v t», Ito's Lemma suggests such as 

follows;l5 

dSt = Stv'*dVt + Stt'*dt + (1/2)*St"*Vt2*a/dt (3) 

where, 

Stt' == the first derivative of St with respect to t 

== oS/ot, 

15 Refer to Haley and Schall [1979], p. 272. 



Stv' == the first derivative of St with respect to Vt 

== 8SJ8Vv 

St" == the second derivative of St with respect to Vt 

== 82SJ8Vt
2. 

From now on, we will omit subscript t unless it causes confusion. 

Now substitute (1) and (3) into (2) to obtain 

dR = A *k*V*dt + A *cr/V*dz - (Su' +(1 /2) *S"*crv
2 *V2) dt (4) 

where, 

A == 1 - Stv'. 

105 

From (4) we can see that dz is an only random variable. So we can establish 

a perfect hedge by forming a portfolio such that A is equal to 'a'. In a 

perfect hedge, equation (4) becomes 

(5) 

Since a perfect hedge as a portfolio yields the riskfree rate of 

return, 

dR = i * (V - 5) (6) 

Now substituting (6) into (5) and taking necessary conversion 

steps to obtain 



Solving equation (6) with following constraints; 

Sr = max(Vr - X, 0) 

o ~ t ~ T. 

where, 

T == the maturity day of the bond 

X == the exercise price 

== the face value of the bond at maturity day. 

Then we obtain the option pricing model to price the stock of a firm as 

follows; 

where, 

N(.) == the cumulative density function of standard normal 

distribu tion. 

hl == [In(V/X)+i*(T-t)+o}*(T-t)/2] / [cr/(T-t)1/2] 

h2 == hl - var(V)*(T-t)ll2 

The value of the bond, Bv is 
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(9) 

Equation (8) and (9) have two important implications: 

first, both of the stock value and the bond value do not depend upon the 

expected return on the assets of the firm (k); second, neither the stock value 

nor the bond value does not depend upon investors' risk preference. These 

two facts enable us to use Cox-Ross risk neutrality argumenf.36 In other 

words, we can value stocks and bonds in risk neutral economy where every 

asset's expected rate of return is the riskfree interest rate (i). 

Suppose that time 't' is '0' and time 'T" is the time to 

maturity, then 

E(Sr) = E[max(VT - X, 0)] = So*eiT 

One of the principal weaknesses of these models (8) and (9) maight 

be the assumption that there are no dividends on the stock over the life of 

the bond. It is not realistic. As a matter of fact, many firms pay dividends 

semiannually or annually. Furthermore, R. Merton (1973) contends that 

36 Refer to Cox and Ross [1976]. 
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dividend payments are important for investors to decide when to exercise 

the option. Depending on the dividend payments, it may be better to 

exercise the option earlier than the maturity date. Thus, we need to change 

the assumption about dividend payments, while the other assumptions still 

hold. The new assumption would be: 

A-3)' The dividend payout over the lifetime of the bond satisfies the 

sufficient condition for no early exercise.37 

One of the approaches to valuing stocks and bonds under these 

assumptions is to suppose that dividend payments are stochastic and 

continuous over the life of the bond. Although this approach provides an 

approximation rather than an exact solution, it would be,at least, better than 

what we would have if we ignore the dividend payments. Considering. that 

we need the directional information about the relationships between the 

stock price, the bond price, and their determinants, this approach will be 

likely to provide sufficient information for the study. 

In the simplest model, a constant dividend yield (D) over time is 

assumed. Then equation (1) becomes 

dV = V*(k-D)*dt + a/V*dz (1)' 

After identical procedures to those for equation (7), equation 

(7) is transformed to 

37 Refer to Jarrow and Rudd [1983], ch. 5. 



Sot' = i*S - (i-D)Stv' - (1/2)*St"*cr}*V/*dt (7)' 

Solving equation (7), subject to (1)' and two other conditions 

about time and value of the asset, we can obtain 
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APPENDIX B: Definitions of Variables and Statistics 

a. Estimation and testing period. 

a) For bond returns. 

estimation testing 

I~---------------------------------I--------I--------I 
-65 -5 0 5 

where the announcement date being day '0'. 

b) for stock returns. 

testing 

I~------------------------------_I------~I--------I 
-210 -10 0 10 

estimation 

where the announcement date being day '0'. 

b. Bond returns. 

a) The cross-sectional mean of standardized returns on the 

bonds: 

where n == the number of corporate bonds traded at time t. 

Alt == (EPit - E(EPI)} / {SD(EPI)*nitll2}. 

E(.), 50(.) == the time-series mean and standard 

deviation of (.), respectively. 



nit == the number of days elapsed between trades for 

bond i at time t. 

EPit == Rt - Tiv 

Rlt == the returns on the corporate bond i at time t. 

== log[(Fit + DIJ/Fit.1] 

Fit == the flat price (Le. quoted price plus accrued 

interest) of bond i at time t. 

Dit == the coupon payment to holders of bond i of record 

at the end of day t-1. 

Tit == the returns on the most similar treasury 

bond to the corporate bond i at time t using the 

same method as Rt. 

b) The cross-sectional mean of raw returns: exactly same as the 

cross-sectional mean of standardized returns except EPit == Rit. 

c. Stock returns. 

a) Standardized returns. 

Ult = Rt - (al + bl*Rn) 

Eit = UiJSI 

where Ult == the abnormal return on stock i at time t. 

Rt == log(PiJPIt•1) 

ail bl == regression coefficients from the market model. 
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R",t == the market return index. 

Sl == the standard deviation of ult's of stock i during the 

estimation period. 

b) Raw returns. 

where Ri == the mean of Rit's over the estimation period. 

SDI == the standard deviation of Rit's over the estimation 

period. 

d. the ratio of the squared bond return residuals. 

Ti - 4 
* 

i =1, n 

SUMSD = [1: 2(Ti - 3)/(Ti - 6)]1/2 
i 

Zut = 1: (Oit - 1)/SUMSD 
i 

where Uit == Patell type V-statistics of bond 'i' at time 't'o 

Ut == the cross-sectional mean of Uit'S at time 't'o 

Zut == the asymptotic Z-statistic of Uit at time 't'. 
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SUMSD == the cumulative standard deviation of Ult• 

n == the number of bonds traded at time 't'o 

U lt == the error term from the estimation model. 

TI == the number of observations during the estimation period. 

CI == 1 + liT, 

S,2 == the variance of the error term during the estimation period. 

e. Binomial statistic. 

Zbt = (n t - N*p)/(N*p*q)l!2 

where 4t == the asymptotic Z-statistics of n t • 

n t == the number of bonds traded at time 't'o 

N == the total number of bonds in the sample. 
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p == the probability of observing as many bonds trading on a given 

day. 

q == 1 - p. 

f. T-statistic. 

t == the t-statistic for the difference in the cross-sectional 

average returns between the positive and the negative unexpected 

earnings firms. 

g. Mann-Whitney statistic. 

MW == the p-value from a normal approximation of non-parametric 

Mann-Whitney statistics for the difference in the cross-sectional 

average returns between the positive and the negative unexpected 



earnings subsets of the sample. 

h. Other variables. 

UEI == the standardized unexpected earnings: (Actual 

Earnings - Expected earnings) I (Bond Price times the 

number of bond shares outstanding) 

(.) == the expected sign of each regression coefficient. 

DF == degrees of freedom. 

BOND~ == the bond rate of bond i. 

SIZEI == the market value of equity for firm i. 

RARI == the rank of ARI. 

RUE i == the rank of UEi • 

BOND~ == a dummy variable equal to '1' if the bond rate is 

high (high risk) and '0' if not. 

CSIZEI == a dummy variable equal to '1' if the firm is big 

and '0' if not. 

DIE == the debt to equity ratio 

CLEVGE i == a dummy variable equal to '1' if the DIE ratio 

is high and '0' if not. 
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