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Abstract

This paper considers whether the earnings response coefficient (ERC) changes when firms are unlikely to adapt
resources to other uses. Hayn (1995) provides evidence consistent with losses having less information content than
gains. Since losses are not expected to be persistent — a key determinate in the relationship between earnings and
returns — market participants discount those losses when valuing the firm and instead value it based on the adaptation
option, resulting in an attenuated ERC. However, when the likelihood of the adaptation option being used is low, I
predict that the ERC will not attenuate since the market will still value the firm on earnings, even though they are
negative. Using a book to market (BTM) ratio above one to proxy for a reduced likelihood of adaptation, I provide
evidence consistent with my hypothesis. This research combines the prior literature on the adaptation option, the ERC
attenuation, and the BTM ratio.
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1. Introduction

This paper considers whether the earnings response coefficient (ERC) attenuates less when the firm is unlikely to
adapt resources (assets) to other uses. Based on the efficient market hypothesis, the seminal works of Ball and Brown
(1968) and Beaver (1968) provide evidence consistent with stock prices reacting to accounting information. In theory,
the change in stock price should equal the unexpected change in earnings (the earnings innovation) divided by the
expected rate of return for that innovation. Intuitively, each earnings innovation represents a change in the earnings
process for the firm, which is valued by dividing the expected annual cash flow into the rate of return — similar to an
annuity.

However, early literature on that subject often finds the ERC to be well below the theoretical magnitude (see
Kormendi and Lipe, 1987). This empirical finding has been the subject of several research papers and has led to a
substantial stream of literature (see Lev 1989 and Kothari, 2001 for summaries of this literature). Among the
common explanations, Hayn (1995) provides evidence consistent with the low ERC being related to the transitory
nature of losses. Specifically, she hypothesizes that in general, firms will discontinue operating in ventures that result
in losses because the firm will adapt its resources to a better use. For example, management may have a loss division
that they may choose to produce a different product or to close the division and sell the assets off. In either instance,
the losses from that division are not expected to persist. Because firms have this adaptation option, the value of the
firm will change from a function of earnings to a function of the adaptation option when earnings are at the
adaptation point.

Burgstahler and Dichev (1997, also see Berger et al., 1996) provide empirical evidence consistent with firm value
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becoming a function of the adaptation option when earnings are low, specifically when the expected discounted
value from all future earnings (referred to as the recursion value) is below the book value of the assets. Figure 1
(replicated from Burgstahler and Dichev) illustrates this relationship. The horizontal line (book value) is the point
where firm value is maximized by adapting resources away from the current earnings process. Thus, the value of the
firm should not go below the book value of the assets (less liabilities). In spite of the theory, Oler (2011) finds that
approximately 17 percent of all firm observations have a book value that exceeds market value, suggesting that the
firm is not utilizing the adaptation option. This paper considers an implication of this finding — namely that if the
adaptation option is not expected to be utilized, will the market continue to price the firm on the negative earnings as
opposed to the adaptation option?

I investigate this question by performing a similar analysis of Hayn (1995). I first partition observations based on the
sign of the earnings — negative or positive — and regress the earnings on 12 month returns. Consistent with Hayn, I
find that firms with negative earnings have a much lower ERC as well as adjusted R’ than firms with positive
earnings (Note 1). Hayn interprets the lower R’, her measure of information content, as an indication that the market
does not impound the negative earnings information into prices as much as positive earnings information. I then
further partition the sample on whether the book to market (BTM) ratio is greater than one, the theoretical point of
adaptation. If the probability of utilizing the adaptation option is low (proxied by the BTM ratio being greater than
one), then I expect that there will be an incremental difference between the ERC’s, with the ERC related to firms
with a high BTM ratio not attenuating as much as the ERC related to firms with a low BTM ratio. I also predict the
R’ to be higher for the high BTM sample than for the low BTM sample.

The results are consistent with my theory. Specifically, I find that observations with negative earnings, conditional
on the BTM ratio being greater than one, have a positive coefficient, suggesting that the negative earnings
information is impounded more into price. On the other hand, observations with a low BTM ratio have a smaller (or
more negative) ERC. The R’ for the high BTM regressions also tend to be higher. The results hold for using both
levels and changes in earnings as in Hayn.

This paper contributes by examining the interaction between the adaptation option, firm value, and earnings. This is
the only paper that I am aware of that incorporates the probability of resource adaptation when considering the ERC,
which in turn also helps further explain the relation between price and earnings. When earnings are low, the ERC
becomes largely irrelevant because the market expects that the firm will utilize the adaptation option. However,
when the expectation is that the firm will not utilize the option, earnings information, even losses, is impounded into
price causing a higher ERC and R’.

2. Background

Researchers and practitioners have long been interested in the relation between accounting based earnings and
returns. Ball and Brown (1968) first provide evidence that there is a correlation between accounting information
(earnings) and stock price. Kormendi and Lipe (1987, also see Collins and Kothari, 1989) further the research by
modeling the specific relation between earnings and stock price reactions, providing evidence that a change in price
(returns) relative to a change in earnings is a function of the magnitude of the earnings innovation (or change), the
persistence of that innovation, and the expected rate of return for the earnings process that provided that innovation.
However, an empirical result from this literature suggests that the ERC is smaller relative to the expectation, only
explaining part of the expected variation in returns (see Lev, 1989 and Kothari, 2001). Kothari (2001) presents five
main hypotheses for the low ERS’s: pricing information leading earnings (see Kothari and Sloan, 1992); inefficient
capital markets, such as the earnings price drift (see Bernard and Thomas, 1990); noise in earnings (Ramakrishnan
and Thomas, 1998); deficient GAAP (see Lev 1989), and transitory earnings (for example see Freeman and Tse,
1992 and Collins et al., 1994).

This last argument, transitory earnings, questions the persistence assumption. Hayn (1995) provides evidence
consistent with the transitory nature of earnings affecting the magnitude of the ERC. In the normal course of business,
a firm will engage in investments (or projects) that produce a future earnings stream that is, presumably, reasonably
persistent. However, when an investment fails and results in negative earnings, the firm has the incentive to stop
production of that investment. This implies that negative earnings will be more transitory than positive earnings.

A key assumption for Hayn’s theory is that managers will stop the current earnings process when earnings are
negative. Burgstahler and Dichev (1997, also see Berger et al., 1996) provide evidence consistent with Hayn’s theory
via the adaptation option. Specifically, that revenue producing assets have value from alternative uses, and when
earnings from a current earning process are low, the firm can adapt those resources to another use (see Figure 1). In
essence, the relationship between earnings and price is low because the market is valuing the firm based on the

Published by Sciedu Press 201 ISSN 1927-5986  E-ISSN 1927-5994



www.sciedu.ca/afr Accounting and Finance Research Vol. 1, No. 2; 2012

adaptation option price instead of the expected future earnings from the current earnings process.

However, Oler (2011, also see Danielson and Press, 2003) provides evidence consistent with firms underutilizing the
asset adaptation option. Specifically, Oler shows that on average around 17 percent of observations maintain a book
value that exceeds market value, the expected point of adaptation. If a firm’s BTM ratio is greater than one, then I
predict that negative earnings are more likely to be viewed as less transitory and result in the ERC not attenuating as
much as firms with a BTM ratio greater than one. Specifically, I hypothesize that the ERC attenuates less for loss
firms with a BTM ratio greater than one relative to loss firms with a BTM ratio less than one.

3. Method

To test whether the ERC is larger for observations with losses but are less likely to use the adaptation option, I
follow a methodology similar to Hayn (1995). I first regress 12-month returns on earnings (equation la below) and
change in earnings (equation 1b) to establish the basic relation between earnings and returns. I then add an indicator
variable that is equal to one if the BTM ratio is greater than one as well as the interaction between earnings and the
indicator (equations 2a and 2b). The equations are provided below:

X, (1a)
R,=a+p—"+¢,
ir—1
AX, (1b)
R,=a+p tteg,
ir—1
X it it X it it (Za)
R, =a+p ++3,BTMIND" + B, X BIMIND" + ¢,
P
it-1 ir-1
AX, 4 AX. , (2b)
R, =a+ p,—"L++p,BTMIND" + 3, —™x BTMIND" + ¢,
B B
where: R, = 12 month buy and hold returns over the period starting in the fourth month from prior year-end
and ending three months after current year-end for firm 7 at time 7.
X = Earnings per share for firm 7 at time ¢.
AX;, = Change in earnings per share for firm i from time #-/ to time .
P, = Price for firm i at time ¢-/.
BTMIND; = Indicator variable equal to 1 if observation i at time ¢ has a BTM ratio greater than one and 0
otherwise.

My variables are defined in a similar manner as in Hayn. Returns are raw returns over the 12-month accumulation
period starting 8 months prior to fiscal year end. Earnings are defined as earnings per share before extraordinary items,
scaled by lagged price. The BTM ratio is the book value of equity at fiscal year end divided by total market value
measured 3 months after fiscal year end. Similar to Hayn, I remove observations in the extreme 1 percent.

In accordance with the theory that losses are presumed to be transient, I partition the sample based on earnings
(positive or negative) and on BTM ratio (above or below one). A positive coefficient (/%) on the interaction between
earnings and the indicator variable (BTMIND) is consistent with my hypothesis that the market believes that these
losses are not as transient when the BTM ratio is greater than one.

4. Results

All available observations from Compustat and CRSP are used from 1962 through 2010. To help understand the
differences between the sample of observations with a BTM greater than one and the general population, Table 1
provides statistics on the whole sample (left column) and on observations that have a BTM greater than one. There are
a total of 166,709 observations, 44,089 of which have a BTM greater than one. The BTM greater than one sample is
smaller in both total assets and sales ($4,076 versus $2,234 and $1,405 versus $653 respectively). Additionally,
observations in the BTM greater than one sample tend to be less profitable and have lower returns (all variables are
significantly different with p<0.01 - untabulated). This is similar to Oler (2011), who finds, in general, that the BTM
greater than one sample tends to be less profitable, smaller in both assets and sales, and have lower returns. The
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propensity for losses is also higher within the BTM greater than one sample, with 29 percent of the observations having
negative earnings relative to the whole population where it is only 24 percent.

Table 2, panels A and B, provides the main results. I begin by replicating Hayn’s model by regressing returns on
earnings using OLS and partition the sample between gain/ loss observations (model 1a) (Note 2). Although the R”’s
are somewhat smaller than Hayn’s (the R”’s are 0.0, 9.3, and 16.9 for the losses, full, and profits samples respectively),
they show a similar pattern with ERC(RZ),OSSCS< ERC(Rz) <full sample< ERC(RZ)pmﬁtS. The ERC for the pooled sample
across all observations is positive and significant (0.58, p<0.01) and the adjusted R’ is 3.8 percent (Note 3). Using the
changes (152,482 observations) instead of levels (panel B) gives a slightly higher ERC (0.81) with an R’ of 5.6 percent
(Note 4).

The positive only observation sample (125,541 observations) has a significant coefficient (2.00) and an R’ of 9.9
percent. The negative only observation sample (40,337 observations) has a coefficient of -0.19 with an R’ of 0.1
percent. This result is consistent with observations that have negative earnings increasing in returns, albeit at a much
lower degree than observations with positive earnings. I conjecture that the negative ERC on negative earnings
(resulting in positive returns) is a result of two effects. One, increasing conservatism over time (see Givoly and Hayn,
2000), causing more observations to delay the recognition of ‘good news’ events and the acceleration of the
recognition of ‘bad news’ events, causing greater differences between market information and earnings information.
Two, changes in the overall sample composition. Specifically, a reduction in brick and mortar type observations
(where capital costs are not recognized at purchase) relative to an increase in high tech and research intensive firms
(where investments in research and development are immediately expensed). Such a change in composition would
account for positive returns when earnings are negative, since research and development costs are expensed (reducing
earnings), but are generally seen as investments by the market; whereas, fixed asset investment costs are deferred on
the income statement through depreciation. I invite future research to investigate and to test whether my conjecture
holds true.

To examine the effect on observations with a BTM greater than one and losses, I restrict the sample to only loss
observations and include an indicator variable, BTMIND (models 2a and 2b), which is equal to 1 if the observation’s
BTM ratio is greater than one and also the interaction between BTMIND and earnings (X). Of the 40,337 negative
observations, 12,402 have a BTM greater than one, approximately 1 in 3, which is higher than the general population
(of about 1 in 4). The coefficient on earnings (f;) is negative -0.29 (p<0.01), indicating that firms with negative
earnings and a BTM less than one have increasing returns, consistent with the general sample. The coefficient on the
interaction between earnings and BTMIND is positive, indicating that it is significantly different from observations
with a BTM less than one (0.13, p<0.01), consistent with investors not interpreting these negative earnings as
investments. Instead, as predicted, the positive coefficient is consistent with the hypothesis that investors consider the
losses to be more persistent when the likelihood of using the adaptation option is lower. As also predicted, the
information content (R%) is much higher when bifurcating the sample between BTM greater than or less than one,
increasing from 0.1 to 4.4 percent (Note 5).

Results using the change in earnings (panel B) are largely of the same tenor as found in panel A, although the
coefficient on S with the loss only sample is positive. The profit only sample has a coefficient of 2.62 and an R’ of 6.9
percent. Using the loss sample (67,117 observations), the coefficient is 0.35, much smaller than the full sample (0.81)
and the positive only sample. The R’ follows the expected pattern of smallest for the losses sample and largest for the
profits sample.

Of the 67,117 negative observations in the earnings-change specification, 19,464 have a BTM greater than one (19
percent). Analyzing model 2b, that includes the interaction between BTMIND and the change in earnings, one sees that
the coefficient on the interaction is positive as hypothesized (0.14). Similar to the levels regression, the R’ is also
higher, going from 0.1 percent without the interaction to 3.8 percent with the interaction. The coefficient on the
indicator variable (/) is negative in both the levels and changes specifications as expected (untabulated).

Overall, the results support the hypothesis that the ERC on observations with losses and a BTM greater than one is
larger than observations with losses and a BTM less than one. Also, the R’ is higher when bifurcating on whether the
BTM ratio is greater than one or not. In addition to my main findings, I find some evidence consistent with a change in
the overall relation between the ERC and returns. Specifically, that under the levels specification, returns appear to be
increasing in negative earnings — possibly due to increased conservatism.

Published by Sciedu Press 203 ISSN 1927-5986  E-ISSN 1927-5994



www.sciedu.ca/afr Accounting and Finance Research Vol. 1, No. 2; 2012

5. Conclusion

This paper serves to combine prior literature on the adaptation option (see Berger et al, 1996 and Burgstahler and
Dichev, 1997), ERC attenuation (Lev, 1989 and Hayn, 1995), and the BTM ratio (Oler, 2011). More precise, this paper
investigates the relation between earnings information, the adaptation option, and firm value. Prior research shows that
stock prices impound earnings information to a lesser degree when earnings are negative because there is a higher
expectation that the adaptation option will be used. Extending this theory, I hypothesize that if there is a higher
likelihood that the firm will not utilize the adaptation option, then the negative earnings will continue to be impounded
into price.

Empirically, I test the hypothesis by regressing earnings on returns and partition the sample into positive and negative
earnings as well as BTM greater than or less than one subsamples. The partitioning on the BTM ratio is to proxy for
firms that are less likely to utilize the adaptation option, given that one is the theoretical point of adaptation. My results
are consistent with my hypothesis. Namely, that both the ERC and the R’ are higher for the loss subsample when
partitioned on BTM ratios greater than one.

Results also suggest that the properties of the relation between earnings and returns may be changing over time. I find
that, at least under the levels specification, the market interprets negative earnings as positive investments. I conjecture
that this is due to an increase in conservatism over time as well as an increase in the number of firms performing
research and development activities, but leave empirical testing to future research.
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Notes

Note 1. All R?’s are adjusted.

Note 2. I use heteroskedastic consistent standard errors (White, 1980).

Note 3. All of the coefficients are significant at the less than 1 percent level.

Note 4. Like Hayn, under the earnings-change specification for loss cases, I include profitable cases in which a loss is
reported in the previous year, and for profitable cases, I exclude cases in which a loss is reported in the previous year.

Note 5. Similar to Hayn (1995), I am unable to perform a test of significance on the R’ since my samples are
non-nested.

Table 1. Descriptive Statistics

Whole Sample BTM > 1 Sample

Variable Mean Median Mean Median
Total assets ($000,000) $4,076 $136 $2,234 $100
Sales ($000,000) 1,405 104 653 83
Earnings per share ($) 0.99 0.65 0.70 0.48
Returns 0.14 0.12 0.11 0.03
BTM 0.81 0.62 1.56 1.36
Negative observations 40,337* 12,634%*

Positive observations 125,541 31,236

N 166,709 44,089

The above table contains the descriptive statistics on the whole sample as well as the sub-sample of observations with
a BTM greater than one. Earnings per share are before extraordinary items. Returns are accumulated over a 12 month
period starting eight months before fiscal year end.

* There are 831 observations with earnings equal to 0 in the all observations sample and 219 in the BTM greater than 1
observations sample.
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Table 2.

Panel A: Levels regressions

X,
1aRit:a+ﬂ1 it

T &
it-1
2a X. 4 X. 4
R, =a+p ——+ +ﬂzBTMIND” + f, —x BTMIND" + g,
P, ir-1

Variable Observations g, B Adjusted R’
All cases (1a) 166,709 0.58*%** - 3.8%

Profit cases (1a) 125,541 2.00%** - 9.9

Loss cases (1a) 40,337 -0.19%%* - 0.1

Loss only observations with indicator 40,337 -0.29%%* 0.13*** 4.4

interaction (2a)

Panel B: Changes regressions

AX,
1bRir=a+ﬂ1 -

T &
it-1
2b AX. - AX. ;
R,=a+p L+ +ﬂzBTM1ND” + 5, —x BTMIND" + &,
it-1 it-1
Variable Observations g, Bs Adjusted R’
All cases (1b) 152,482 0.81%** - 5.6%
Profit cases (1b) 86,132 2.62%%* - 6.9
Loss cases (1b) 67,117 0.35%%* - 0.1
Loss only observations with 67,117 0.18*%** 0.14*%** 3.8

indicator interaction (2b)

The above tables contain my main results. Panel A contains the results using a levels specification. Panel B contains
a changes specification where AX is the change in earnings from prior year. BTMIND is an indicator variable equal to
1 if the observation has a BTM ratio greater than one. *** indicates that the coefficient is significant at the greater
than 1 percent level. 831 (219) observations do not appear in the positive or negative (change) samples because

earnings are 0.

Equity
Value

Adaptation or
Book Value g

Figure 1.

Expected Earnings

| Recursion

Value

The figure above illustrates the relationship between the recursion value, adaptation or book value, and the value of the
firm (see Burgstahler and Dichev, 1997). The dashed portion of the recursion value line represents value from the
current use of the assets that is below the adaptation strike price.
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