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In this paper, we examine the behavior of stock prices of individual firms
with different bond ratings surrounding the October market crash of 1987 and
therefrom make inferences about the significance of bankruptcy costs borne by
stockholders. The key findings are as follows: Immediately following the crash,
stock prices of firms with different bond ratings display dramatically divergent
behavior. Specificaly, stocks with speculative bond ratings exhibit significantly
negative cumulative abnormal returns (CAR) in the wake of crash; the more
speculative afirm’'s bond is, the more negative is the CAR of the firm’s stock.
Regression analysis confirms that there indeed exists a significantly negative
relationship between the post-crash CARs and individual firms' bankruptcy risk
proxied by their bond ratings, avariable that measuresthelikelihood of financial
distress ex ante. These results indicate that the bankruptcy costs borne by
stockholders are significant and investors recognize it as such, especially
during a period of market turbulence.

|. Introduction

The issue of whether or not bankruptcy costs are significant has
important bearingsonthefirm’ schoice of optimal capital structure. If
bankruptcy costs are significant, it will then work as a countervailing
factor against the tax advantage of debt financing, making optimal
capital structure more apt to occur at an interior point. Despite the
obvious importance of the issue, researchers so far failed to reach a
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consensuson thesignificanceof bankruptcy costsat atheoretical level .
Ontheempirical front wheretheissue should be settled ultimately, there
still existsadearth of information. Asiswell known, thissituationisdue
to the inherent difficulty associated with measuring bankruptcy costs.

By convention, bankruptcy costsaredivided into direct andindirect
costs. Thedirect costscover suchitemsaslegal/accountingfees, filing
fees, trustee expenses, etc. that are deducted from the net asset value
of the bankrupt firm. Thesedirect costs are borne by bondholders. The
indirect costs, on the other hand, represent lost profits stemming from
lost sales, loss of personnel, ahigher capital costs, foregoneinvestment
opportunities, etc., all of which can arise from the prospect of
bankruptcy. These indirect costs are mostly borne by stockholders.
Many previous studies, e.g., Warner (1977) and Ang. Chua and
McConnell (1982), measured the direct costs of bankruptcy and
generally found that these costsarerel atively insignificant. In contrast,
reflecting the difficultiesin measurement, there exist only two studies,
i.e., Altman (1984) and Opler and Titman (1994), that attempted to
measure the indirect costs. By estimating the total bankruptcy costs
including the indirect cost based on the foregone sales and profits
concepts, Altman tried to determinethe significance of the bankruptcy
costsusing asampleof 19 firmsthat actually went bankrupt. Hefound
that bankruptcy costsaveraged from 11%to 17% of thetotal firmvalue
up to threeyears prior to bankruptcy. Although his estimation method
for indirect costs may be debatable, his results suggest that the
bankruptcy costs can be significant enough to offset the tax benefits
from leverage. Opler and Titman, on the other hand, found that highly
leveraged firmslose substantial product market shareaswell asmarket
value of equity in economic downturns, implying that the bankruptcy
costs borne by stockholders are significant.

Itispointed out that the resol ution of bankruptcy cost issueultimately
restsonwhether or not and to what extent security pricesareinfluenced
by the prospect of bankruptcy. If bankruptcy costs are perceived by
investors to be significant, then security prices should adjust to the
prospect of bankruptcy by discounting the expected future bankruptcy
costs. Otherwise, bankruptcy costs can be justifiably regarded as

1. For various theoretical arguments relating to the significance of bankruptcy costs,
refer to Kim (1978), Haugen and Senbet (1978; 1988), Titman (1984), and Maksimovic and
Titman (1991).
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neither significant nor relevant. Although some studies, e.g., Janosi,
Jarrow, and Yildirim (2000), rel atethe default probability to the overall
stock market condition, few existing studies, with the soleexception of
Opler and Titman (1994), purposefully examine this linkage between
security prices and bankruptcy costs. Inthispaper, weinvestigate the
significance of bankruptcy costs based on the stock price behavior
immediately following the 1987 market crash, an unexpected event that
led many observersto expect amajor economic downturn. Inthisstudy,
we usefirms bond ratings as an ex ante measure of the likelihood of
financial distress. Aswewill show later, firms' bondratingsprovebea
moreeffectivemeasurethantheir financial leverage (used by Opler and
Titman) in measuring financial distress.

Toimplement our market-based approach, itisessential to identify
an ‘unexpected’ event that altersthe probability of bankruptcy. Thisis
so because the previously assessed bankruptcy risk must already have
been discounted in the current security prices. ldeally, we need an
unexpected cataclysmic event, which|eadsto amajor reassessment of
the bankruptcy probability. Fortunately, we believe that the October
stock market crash of 1987 providesone such occasion. On October 19,
1987, which became subsequently known as Black Monday, the Dow-
Jones|ndustrial Averagefell by 22%, eclipsing the 12% drop on Black
Tuesday in 1929. Although it did not subsequently materialize partly
owingtotheFederal Reserve saggressiveintervention, most observers
had expected amajor economic downturn in the wake of the October
market crash. Reflecting thiswidespread view, the Wall Street Journal
reported in October 23, 1987: “Monday’s stock market collapse has
turned the nation’ s economists decidedly bearish.....Between August
and now, nearly $1 trillion hasbeen wiped out of consumer wealth. The
shock to consumer spendingisenough to send theeconomy down”. In
light of the widespread pessimistic view of the economy, the overall
likelihood of financial distressand bankruptcy of firmsislikely to have
increased considerably following the crash.

When the probability of bankruptcy is reassessed due to a major
deterioration of economic prospect, themagnitude of reassessmentisnot
likely to bethe sameacrossfirms. Whiletherisk may sharply increase
for thefirmswith margina financial conditions, it may remainrelatively
unaffected for those firms that are financially strong. Thus, if the
bankruptcy costs are indeed significant, stock prices for the high
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bankruptcy risk firmscan be expected to depreciate morethanthosefor
the low risk firms at amajor downturn.

Using the event-time methodol ogy, we study the market reactions
surrounding the October crash with aview to gaining insightsinto the
issueof bankruptcy costs. By examiningthebehavior of risk premiafor
corporate bonds, wefirst document evidence showing that therewasa
drastic deterioration in the perceived economic prospect following the
Black Monday. Then, based on the return behavior of stocks with
different bankruptcy risksproxied by thefirms' bond ratings, wemake
inferences concerning the significance of bankruptcy costs.

Theempirical resultsshow that immediately following thecrash, the
market-adjusted stock returns of firmswith different bankruptcy risks
display strikingly different behavior: Thehigher thebankruptcy risk of a
firmis, thelower isitspost-crash stock return. During the 7-day period
followingthecrash, for example, the cumul ative abnormal return (CAR)
isabout —20%for the stock group with speculative bondratings(Baand
below) and —8% for the stock group with marginal bond rating (Baa),
whereasthe CARis+7% for alow risk group with Aaaand Aaratings.
Inaddition, our regression analysis confirmsthat there exists astrong,
significantly negative relationship between the post-crash CARs of
individual firmsandtheir bankruptcy risks, proxied by thebond ratings
that can be viewed as an ex ante measure of bankruptcy risk. We
interpret thesefindingsasindicating that the bankruptcy costsborneby
stockholders are significant.

The rest of the paper is organized as follows. In Section 2, we
examinethebehavior of therisk premiafor corporatebondssurrounding
the October market crash with the view to documenting a drastic
changein economic prospect inthewake of thecrash. 1n Section 3, we
describe sample selection, data and test methodology. Section 4
presents major empirical findings. 1n Section 5, wediscuss competing
hypotheses for the stock return behavior following the crash and the
implication of our findings. Section 6 offersasummary and concluding
remarks.

Il TheOctober Market Crash and theRisk Premium Behavior

Asiswell known, sharepricesplunged worldwideon “ Black Monday,”
October 19, 1987. IntheU.S,, the Dow-Jones Industrial Averagefell
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arecord 508 pointsto 1738 with a trading volumeof 604 million shares
for the NYSE, an unprecedented volume at that time. This was
preceded by afall of 108 points of the average on the previous Friday.
Thistwo-day devel opment was an event that cameasasurpriseto most,
if not all, people. Following Black Monday, most observers sharply
adjusted downwardtheir forecasts of futureeconomic activities. There
werewidespread talksof apossiblerecession, and some even compared
the October crash with that of 1929, which ushered in the Great
Depression. Many economistswere concerned withthepossibility that
the huge reduction in the consumer wealth caused by the stock price
decline, $500 billion on Monday alone, wouldinduceamajor retrenchin
consumption and capital spending, depressing the economy asaresult.
Reflecting this general sentiment, the Consumer Confidence Indexes
complied by both the Conference Board and the University of Michigan
nose-dived following the crash.

To confirm this post-crash change of economic prospect among
investors, we examinethebond market reaction surrounding the October
crash. If investorsindeed reassessed downward the economi ¢ prospect,
they must haverevised thedefault risk of bondsupward. Thisincrease
inthedefault risk should haveresulted inanincreaseintherisk premium
of bonds. Thus, the risk premium of corporate bonds, which can be
measured astheyield spread between the corporate bonds and therisk-
free Treasury bonds with a comparable maturity, can serve as an
indicator for the bond default risk and for the economic prospect
perceived by investors.

Figure 1 shows the percentage yield spreads from 20 days before
through 20 days after Black Monday? To facilitate interpretation, the
yield spreadsfor long-term corporate bondswith fivedifferent ratings,
ranging from Aaato ‘junk’ grades, are plotted against the event day in
the figure. A few things are noteworthy from the figure. First,
regardlessof bond grades, theyield spreadsdo not exhibit any particular
movement during the pre-crash period (day —20to day —2). Evenduring
theevent period, i.e., day —1 and day O, theyield spreads do not display
drastic movements. Second, on day 1, however, the day following the

2. In computing the yield spreads, we used the yields on the Merrill-Lynch long-term
corporate bond indices and the Shearson-Lehman long-term government bond index.
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Ficure 1.—TheBehavior of CorporateBond Yield Spreads Surrounding
the October Market CrashTheyield spreads, representing the corporate
bondyieldsminusthe Treasury bondyield, are computed usingthe Meill
Lynch long-term corporate bond indices and the Shearson Lehman
long-term government bond index. Day O represents October 19, 1987
known as 'Black Monday'.

Black Monday, the spreads jump sharply for all bond groups, and
thereafter generally drifted upward until leveling off at around day 6.
Themean yield spread during the pre-crash (post-crash) period ranges
from .12% (.57%) for Aaa bonds to 3.3% (4.44%) for speculative
bonds. Theyield spreadincreased most dramatically for the specul ative
bonds with Ba and lower ratings, about 140 basis, compared with 45
basispointsfor bondswith Aaaratings. To check whether theincreases
intheyield spreadsfollowing the crash are statistically significant, we
computet-statisticsfor thetwo-sample mean differencetest. T-statistics
are very high for all bond groups especially for speculative bonds,
rejecting the hypothesisthat theyield spreadsdid not changefollowing
the market crash.

The above analysis shows that the yield spreads between the long-
term corporate bonds and T-bonds increased significantly after the
crash. Thisimpliesthat therewasindeed amajor upward revision of the
default risk of bonds aswell asadownward revision of the economic
prospect. Itisalso noteworthy from the behavior of yield spreadsthat
the market’ s perception of the economic conditions and the corporate
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default risks apparently began to change from day 1, right after the
Black Monday. It is against this backdrop that we examine the stock
price behavior surrounding the Black Monday.

[11. Sample Selection and Test M ethodology

A. Bankruptcy Risk Proxies and Sample Selection

Aspreviously mentioned, theprimary goa of thisstudy isto examinethe
stock price behavior of firmswith different bankruptcy risk exposure
surrounding the October stock market crash of 1987, and therefrom
draw inferences concerning the significance of bankruptcy costsborne
by stockholders. Inthisstudy, astheprimary proxy for bankruptcy risk,
we use bond ratings that measure the defaults risk of firms. Since
defaults often precede bankruptcy filings, wefeel that bond ratingscan
serve as a reasonably good indicator for the bankruptcy prospect.
There can be afew cases, however, where bankruptcy risk may be
somewhat different from default risk. Oneisrelated to the firm size.
Firms that are “too large to let fail” are more likely to receive
government bailout (e.g., Chryder and Continental |llinoisfor historical
examples) thansmall firmswhenthey areunder financia distress. Also,
largefirmsarelikely to havemoreclout than small firmsto renegotiate
or reschedul e debt paymentswith the creditors. Thus, ceteris paribus,
the size of thefirm may provide protection against the bankruptcy. We
consider this possibility later. The other caseisrelated to the types of
bonds. When bondsareissued with various protective covenants, such
assinkingfund provisionsand negative pledge clauses, thebondrating
may underestimatethe actual bankruptcy risk facingthefirm. However,
since our results reported in this study are not sensitive to these
provisions, thisparticular problem with bond ratings does not appear to
be serious.® Inview of the fact that the firm’ s debt ratio is often used

3. To check the sensitivity of our results with regard to these bond provisions, we
excluded, from the total sample, the firms whose bonds have either sinking fund
requirements or properties pledged or both (N=165). We found that the results with the new
sample (N=163) are very similar to those with the total sample. For example, Spearman
rank correlation between the 7-day CAR after crash and the bond rating is .45 with the
overall sample and .47 with the new sample.
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asanindicator of the bankruptcy risk, we consider thisratio asanother
proxy for bankruptcy risk.

In selecting samplefirms, wewish to control any potential industry
effect in our study. Inaddition, daily return and bond rating datamust
be available. Our sample firms are chosen from those for which (i)
bondratingsareavailablefromMoody’ sBond Record, (ii) belongtoone
of the eight industries with the largest membership in Compustat
Industrial tape,* (iii) daily return data are available from the CRSP
tape. Our sample comprises 328 firmswhose distribution by industry
and bond rating is presented in table 1.

Aswe have seen from table 1, our sample firms have diverse bond
ratingsranging from Aaato Caand represent eight major industries. To
facilitateour analysis, we assign anumerical valueto each bondrating,
such as 1 for Aaa, 2 for Aa and so on. Thus, a higher score is
associated with a greater default risk. Our sample firms are found to
have the overall mean bond rating score of 3.6 which falls between
ratings A and Baa. Industry groups are found to have substantially
different meanrating scores, ranging from 2.96 for food i ndustry to 4.52
for machinery industry.

Incarryingout our empirical analysis, weclassify 328 samplefirms
into four groups by their bond ratings. The characteristics of these
groupsaresummarizedintable2. Group 1 comprisesthosefirmswhose
bonds are rated either Aaa or Aa. These firms have a very strong
capacity tofulfill itsfinancial obligations. Group 2includesfirms, withthe
bondrating of A, that haverelatively strong financial capacity but may
bemoresusceptibleto adverse changesinthe economic conditionsthan
group 1. Firmsbel ongingto group 3 havethebond rating of Baa, which
isgenerally regarded asthe minimuminvestment grade. Lastly, group
4 comprisesthose firms, with such bond ratingsas Ba, B, Caaand Ca,
that face substantial default risk. These bonds are regarded as highly
speculative and referred to as *high yield’ or ‘junk’ bonds.

B. Test Methodology

Inimplementing event-timeanalysiswith our sasmplefirms, weusethe

4. The eight industries with the largest membership in the Compustat are energy (SIC
codes 13 & 29). Food (SIC code 20), chemicals (28), metals (34), machinery (35),
electrical equipment (36), transportation equipment (37) and utilities industry (49).
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TABLE 2. Characteristics of Stock Groups

Stock No.of Moody's Characteristics Mean Bond

Group Firms Bond Rating of Bond Rating Score?

Group 1 7 Aaa, Aa Superior Investment Grade 1.78

Group 2 98 A Investment Grade 3

Group 3 76 Baa Margina Investment Grade 4

Group 4 77 Ba, B, Speculative (Junk) Grade 5.77
Caa, Ca

Note: ®Mean bond rating score is computed as the frequency-weighted average of the
scores assigned to various bond ratings shown in table 1.

standard market model to describe the return-generating process.
R.=a,+BR,, +&,, 1=1...,N, Q)

whereR  and Ry, are, respectively, the daily stock return of firmi and
the daily return on the market, proxied by the CRSP value-weighted
index in this study; t denotes a trading day. The market model is
parameterized using 250 daily returns from the period preceding the
observation period.

For asamplefirmi, daily abnormal returns(AR ;) areestimated over
the observation period covering from four weeks, or 20 trading days,
before the event day (day 0), which is taken to be the Black Monday,
through four weeks after the event day:

AR,=R,~(a +BR,,), -20<t<20. 2)

The daily abnormal returns are then summed over particular time
intervals to obtain a cumulative abnormal return of the stock (CAR):

CAR = Z AR, ©)

where a and b are, respectively, the beginning day and the ending day
of the summation.
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For a portfolio p, the daily abnormal returns (AR, ,) are estimated
over the observation period as follows:

AR, =(IN,)Y AR, 4)

whereN, isthenumber of thesamplefirmsinportfoliop. A cumulative
abnormal return for the portfolio (CAR, ) is computed by summing the
daily abnormal returns of the portfolio over a particular period.

b
CAR, =Y AR, (5)

1=a

The statistical testing of the significance of CAR, is based on the

timeseriesvarianceof portfolio abnormal returnsfor the250days, i.e.,

=-21t0-270, proceeding the observation period. Thevarianceof this
series is estimated as follows:

) 1 -270

&2 _Et;(AR ~MARY?, (6)

where MAR is the mean portfolio return for the 250 days. The
significance of CAR during an observation period coveringt =atot=
b is estimated using the following test statistic:

t=CAR/(b-a+1)"* G, 7)

which has a Student-t distribution with 249 degrees of freedom and
incorporates possible cross-sectional dependence in the abnormal
returns.

V. Empirical Results

A. Abnormal Sock Returns Surrounding the Market Crash
Table 3 provides the cumulative abnormal returns (CAR) for the four
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TABLE 3. Significance Tests of Cumulative Abnormal Returns

CAR t-statistic?
A. Pre-Crash Period (t = —20 to —2)
Group 1 .0155 2.18*
Group 2 .0134 1.33
Group 3 —.0081 -61
Group 4 —.0419 -1.85
B. Crash Period (t =—11t00)
Group 1 .0106 4.68**
Group 2 —.0054 -1.66
Group 3 -.0154 -3.63**
Group 4 -.0219 —2.97**
C. Post-Crash Period (t = +1 to +20)
Group 1 .0587 8.2%*
Group 2 .0079 .76
Group 3 —.0303 —2.26**
Group 4 -1162 —4.99**

Note: The t-statistics reflect two-tailed tests. *CAR is significantly different from zero
at the 5-percent level. **CAR is significantly different from zero at the 1-percent level.

bankruptcy risk groups. Tofacilitateinterpretation, the CARof each of
the four groupsis plotted against the event day, from day —20 through
day +20, infigure 2. During the pre-crash period (day —20- to day —2),
the CAR of group 4 slowly drifts downward and on day —2 it reached
—.042> On the other hand, the CARs of the other groups virtualy
remain around zero. During the crash period (day —1 and day 0), the
CAR spreads among the groups began to emerge. The CARof group 1
for this 2-day period is.011, compared with —022 for group 4.

5. Although the downward drift of group 4 during the pre-crash period, —4.2%, is found
to be statistically insignificant due to very high stock return volatility for this group, this
negative return seems to reflect a slow deterioration of underlying economic conditions,
which first affects the firms with the most precarious financial conditions.
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Ficure 2.—Cumulative Abnormal Stock Returnsby Bond Ratings. The
cumulative abnormal returns (CAR) are plotted against the event days
measuredrelativetoday O(i.e., October 19, 1987) whenthe Dow-Jones
Industrial Averagefell by 22%. CARIisplotted for each group of firms
with particular bond ratings specified in parentheses.

The most striking feature of figure 2 is the drastically divergent
behavior of CAR across stock groups in the post-crash period. Inthe
immediate aftermath of the crash, the CAR of group 1 drifts upward
steadily until it reachesthe maximumvalueof .1 onday 7. Incontrast,
the CARs of groups 3 and 4 generally drift downward to reach their
respective minimum values, i.e., —.1 and —.26, on the same day. The
CAR of group 2, on the other hand, generally hovers around zero,
without displaying any noticeable systematic movement. Also
noteworthy from figure 2 is the fact that throughout the post-crash
periodthe CARisstrictly inversely related to the bond rating score of the
groups; the higher the bankruptcy risk is, the lower is the CAR. In
particular, thedifferencein CAR between group 1 and group 4 reaches
.36 (or 36%) on day 7. Beyond day 7, CARsdon’t show any systematic
drift, implying that there are no more significant abnormal returns.

As mentioned previously, when the probability of bankruptcy is
reassessed dueto adeterioration of economic prospect, thosefirmswith
marginal financia conditionswill beaffected themost andthefinancially
strong firmstheleast. Thisimpliesthat the expected market adjusted
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return at the economic downturn will be the lowest for the highest
bankruptcy risk stocks and the highest for the lowest risk stocksif the
bankruptcy costs are significant. Thus, the observed relationship
between the bond rating and the CAR, particularly, the CAR after the
crash, isfully consistent with the hypothesisthat the bankruptcy costs
are significant.

Itisimportant to notethat although the market crash occurred mainly
ondays—1 and 0, the sharp spreadsamong the group CARsemerged on
day +1, the same day when the sharp increase in the risk premiafor
bondswas observed (seefigure 1). Thisindicatesthat the stock return
spreadsfrom day 1 arerel ated to the changesin economic prospect and
bankruptcy risk. The synchronized reactions observed in the bond and
stock markets reinforce our interpretation that the post-crash CARs
indeed reflect the significance of bankruptcy costsand financial distress
costs, more broadly.

The significance tests of CARs for the observation period are
providedintable 3. The pre-crash CARisinsignificant for groups2, 3,
and 4, but significant for groupl1.® During the post-crash aswell asthe
crash periods, the CARfor group Lispositively significant and the CARs
for groups3 and 4 are negatively significant. Onthecontrary, the CAR
forgroup 2isnot significant at all inany period. The observed behavior
of CARscan bereasonably well explained by thedifferential bankruptcy
risk. Asmentioned before, the expected (market-adjusted) return at an
economic downturnwill bethelowest for the highest risk group and the
highest for the lowest risk group. Since the bankruptcy risk of an
averagefirmisapproximately that of group 2,” the group 1 isexpected
to outperform the market whereas groups 3 and 4 are expected to
under-perform the market. In other words, the abnormal returns are
expected to bepositivefor group 1, about zero for group 2 and negative
for groups 3 and 4 if the bankruptcy costs are significant. This, of
course, isexactly what we observeintable 3. Thisalsoimpliesthat the
cross-sectional dispersion of stock returns may be higher during

6. The t-statistics reported in Table 3 reflect different return variances of portfolios
during the estimation period. The standard deviation of portfolio abnormal returns is .0016
for group 1, .0023 for group 2, .003 for group 3, and .0052 for group 4.

7. During the period 1978-1987, the median bond rating available in the quarterly
Compustat isA.



Bankruptcy Cost 235

turbulent periods than in tranquil periods.

B. Regression Analysis of Individual Stock Returns

Our analysis of the stock market as well as the bond market reactions
surrounding the October crash suggestsadirect link between the post-
crash stock returns and the bankruptcy risk. In order to further
investigate therel ationship between stock returnsand bankruptcy risk,
we conduct aregression analysisof individual stock returnsasineg. (8):

CAR =3, +aBR +§, (8)

where CAR is the cumulative abnormal return during the post-crash
periodfromday 1throughday 7, BR isthebondrating score, i.e., 1 with
Aaa, 2 with Aaand so on, and subscript i denotesafirm. Inequation 8,
we focus on this 7-day period when the CAR spreads reach its
maximum.

The first panel of table 4 presents the regression results® A few
things are noteworthy. First, the slope coefficient, a,, is invariably
negative and highly significant for most of industry sub-samplesaswell
as the overall sample, confirming that there indeed exists a strong
negative relationship between the post-crash stock returns and the
bankruptcy risk. Second, the constant term, a,, is found to be mostly
positiveand generaly significant. Thissuggeststhat theremay beother
explanatory variablesfor the post-crash CARs. Third, the coefficient of
determination for the overall sampleis 34%, whichisquite high for a
cross-sectional regression with individual stock returns. This high R?
impliesthat the bankruptcy risk isanimportant factor for stock returns
during this period.

Consideringthat thefirm’ sdebt ratioisoften used asaproxy for the
bankruptcy risk, we also investigate the rel ationshi p between the post-
crash CAR and thisvariable. Specificaly, we estimate the following
regression equation:

8. Using the heteroscedasticity-consistent covariance matrix (White method), we
checked the possible heteroscedasticity problem for the regressions run in this study and
found no serious problem.
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TABLE 4. Regression Analyses of the Post-Crash CARs?

CAR=a,+a,BR + ¢ CAR= b, + b,LAR +vV,
% Y bo b1
(t-stat) (t-stat) 22 (t-stat) (t-stat) R
Energy 1077 —-0468  .3146 .1003 —4498 .1118
(1.89) (-3.83) (1.01) (-2.01)
Food .2275 —-0615  .2406 .2187 -473  .1387
(2.99) (-2.58) (2.19) (-1.84)
Chemicals .1655 —-0657  .3793 1322 -4814 .1655
(3.32) (-4.88) (1.85) (-2.78)
Metals A21 -.0657  .2729 .1088 -5742 4236
(1.01) (-2.52) (2.29) (-3.59)
Machinery -.0273 -0305 .1214 —.2566 1981 .0396
(—36) (-1.93) (-2.86) (1.06)
Electrical & 1101 -0619  .4447 .0029 —2862 .0463
Instruments  (2.61) (-6.00) (.03) (-1.48)
Transport. 1473 —-.068 .3072 .0334 —2901 .0428
Equipment  (2.00) (-3.65) (.27) (-1.16)
Utilities 1732 -0421 1377 4544 -7323 .1661
(5.11) (-4.02) (:49) (-4.49)
Overall 1814 —-0649  .3447 .0066 —-1239 .0098
(9.41) (-13.09) (:19) (-1.8)

Note: The cumulative abnormal returns (CAR,) of individual firms during the period of
t = +1 to +7 are regressed on the bond rating scores (BR) of the firms in the first panel and
on the liability-to-assets ratio (LAR) in the second panel.

CAR =b, +bLAR +u;, (9)

where LAR, denotestheliability-to-asset ratio of firmi. Ascanbeseen
from the second panel of Table4, the slope coefficient b, issignificant
for theoverall ssmpleaswell asfive out of eight industry sub-samples
atthe10%level. Thecoefficient of determination rangesfrom4.3%for
auto industry to 42.4% for metal industry. From comparing the
regression resultspresented inthetwo panelsof table4, itisevident that
the CARsduring the 7-day period aremuch better explained by thebond
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rating than by the debt ratio.®

Asmentioned previoudly, giventhebondrating, thesizeof thefirm
may provide protection against bankruptcy. Toinvestigatethispossibility,
we estimate the following multiple regression equation:

CAR =¢, +GAS +C,BR +v;, (10)

where AS denotes the natural log of asset size of firmi.
Egtimationresultsareprovidedintableb. First, by includingthefirm
sizevariable, the coefficient of determination hasincreased from 34%
to 39% for the overall sample.® And the intercept term becomes
insignificant. Second, as expected, the coefficient of the firm size
variableisinvariably positiveand significant for several industriessuch
asenergy, transportation equipment and utilitiesindustries, aswell asthe
overal sample. Third, although the coefficient for the bond rating
variable generally remains significant for the industry sub-samples as
well astheoverall sample, it hasweakened considerably. However, due
tothe high correl ation between thefirm sizeand bond rating and hence
Table 6 presentsthe CARsfor the sub-groups aswell asthe overall
sample. Consistent with the previous results, the last row of thetable
the possible multi-collinearity problem in the above regression (10), t-
statisticsmay not beaccurate.! Asan alternativeway of analyzingthe
influence of the firm size on the post-crash stock returns, we group our
samplefirmsinto quintilesbased ontheasset sizeand each size sample
is further divided into the four bond rating groups. We then compute

9. While the simple regression model with LAR appears to explain CAR reasonably well
for most of the industry groups, it fails to do so for the overall sample due to disparate debt
ratios among industries (e.g., 56% for the utility and 36% for the chemical industry). In the
case of utility industry, for example, despite lower bankruptcy risk shown by good bond
ratings (see Table 2), the debt ratio is generally very high. This suggests that the debt ratio
may be used as a proxy for bankruptcy risk within an industry, but not across industries.

10. Since the firm size can aternatively be measured by the market value of common
shares, we also ran the regression with the market value. While the results are similar, the
asset size is found to have a somewhat greater explanatory power (39% vs. 36% for the
overal sample). Also, the asset size is found to have a higher Spearman rank correlation
with the CAR than the market value (.45 vs..36).

11. Although the correlation between firm size and bond rating is different among
industries, the Pearson correlation is around 60%, on average.
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TABLES5. Regression of the Post-Crash CARs on the Asset Size and Bond

Rating?
CAR =, + GAS + CBR +V,
Co G G
Industry (t-stat) (t-stat) (t-stat) R
Energy —.2545 .0386 —-.0157 .5041
(=19 (3.44) (-1.13)
Food —-.1838 .0584 —.0365 3221
(-.67) (1.55) (-1.3)
Chemicals .1299 .0049 —-.0636 .3807
(.99 (.29) (-4.15)
Metals .1088 .0018 —.0647 .2730
(.44) (.06) (—2.04)
Machinery —.2017 .0277 —-.0237 1874
(-1.43) (1.45) (-1.46)
Electrical & —.0496 .0211 —.0480 .4886
Instruments (—54) (1.94) (-3.88)
Transportation -2109 .0432 -.0422 .3988
Equipment (-1.14) (2.1) (-1.96)
Utilities .038 .0244 —.045 1971
(.63) (2.71) 4.9
Overadl —-.0141 .0265 —-.0522 .3943
(=33 (5.15) (-9.72)

Note: The cumulative abnormal returns (CAR) of individual firms during the period of
t = +1 to +7 are regressed on the asset size (AS) and bond rating scores (BR,) of the firms.

CARsfor each subgroup during the 7-day post-crash period. showsthat
the CAR monotonically changes with the bond rating. Whereasthe 7-
day CARIis7.4% for the best rating group, it is—19.7% for the lowest
rating group. Thistendency is also present within each size quintile.
That s, if thetwo subgroupswith the smallest observations, 3and 6, are
excluded, the CAR changes monotonically with the bond rating within
any size group.  This attests to a strong effect of the bond rating
variableonthe post-crash return even whenthesizeeffect iscontroll ed.
This also suggests that the relationship between the CAR and the
bankruptcy risk isnot caused by the potential betaestimation problem
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TABLE 6. The Post-Crash CARs by the Firm Size and Bond Rating?

Bond Rating
Assetsize Aaa& Aa A Baa Ba & Below Overal
Q5 .106 .015 —.066 —.059 .021
(249 (18) (17) (6) (65)
Q4 .082 -.011 -.017 —-.088 .007
(21) (23 (13 ) (66)
Q3 .095 .008 —.064 -.223 —.009
(20) (22) (17) ) (66)
Q2 —-.009 —.046 -112 —-.202 —-.091
9 (23 (22 (12) (66)
Q1 -138 -.071 -.132 -.233 -.189
(3) (12) ) (43) (65)
Overal .074 -.018 -.077 -.197 —-.052
77 (98) (76) (77) (328)

Note: Each entry represents the CAR during the post-crash period of day 1 through day
7. The sample size for each subgroup is shown in parentheses.

related to possible infrequent trading.'?

Table6 also confirmstheinfluenceof thesizevariableonthe CARs.
As can be seen from the last column of the table, the CAR increases
strictly with thefirm size. The CARsfor thelargest and smallest firms
are2.1% and-18.9%, respectively. Thistendency generally holdseven
within each bond-rating group. This result is consistent with the
argument that the firm size has additional information concerning the
bankruptcy prospect, independent of the bond rating.

V. Discussions

So far, we have documented the evidence that the post-crash stock

12. As discussed by some researchers, e.g., Dimson (1979) and Roll (1981), betas for
the firms whose stocks are traded infrequently may be under-estimated, so that the abnormal
return estimation for these firms may be biased. This beta estimation problem is mainly for
small firms. As can be seen from Table 6, the relationship between the CAR and the bond
rating among large firms is as strong as among small firms, ruling out any potential problem
related to the beta underestimation.
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returnsaresignificantly influenced by the bankruptcy risk proxied by the
bondratings. However, theremight be other factorsthat canexplainthe
observedrelationship. Oneistheindustry effect. Itisconceivablethat
stocks in some industries such as automobile industry may be more
sensitive to the changes in economic prospect than those, say, in food
industry. However, our regression analysesindicatethat therel ationship
between the CARand thebond rating holdsfor eachindustry sampleas
well asfor theoverall sample. Thisimpliesthat theindustry effectisnot
responsible for the relationship.

Next, let usconsider another competing hypothesis, i.e., theleverage
effect hypothesis. Supposetherearetwo firmsthat areidentical toeach
other in every respect except the leverage ratio and the exposure to
bankruptcy risk. When the economic prospect deteriorates, the values
of both firms may decrease by the same amount due to the reduced
future benefitsfrom the stock ownership. Sincethe value of debt may
not changevery much, thedecreaseinthefirmvaluemay largely reflect
adecreaseinthe equity value. At adownturn, the stock pricethus may
decreasemorefor thehighleveragefirmthanfor thelow leveragefirm.
Dueto ahigh correlation between the bankruptcy risk (bond rating) and
the leverage ratio, the relationship (between post-crash CARs and the
bond ratings) reported in this study can be observed. If the observed
post-crash returns are driven by the leverage effect, rather than the
bankruptcy risk, the debt ratio should be ableto explainthereturnsbetter
thanthebondratings. Aswasshownintable4, however, thisisnot the
case. The debt ratio, in fact, has much less explanatory power for the
CARs than the bond rating.

Onemight yet arguethat the post-crash CARsmay simply reflect the
effect of time-varying betas surrounding the crash, rather thanthe effect
of increased bankruptcy risk. Although we cannot completely rule out
the possibility of changing betas, it is unlikely that the CARs are
predominantly driven by the changing betas. If thiswerethe case, there
isno reason whatever to expect astrong negative rel ationship between
the post-crash CARs and the bankruptcy risk proxied by the bond
ratings. As previously reported, the post-crash CAR changes
monotonically with the bond rating, avariable that we expect ex ante
measure the bankruptcy risk. If thereported CARsweresimply aresult
of time-varying betas, we would not be able to explain the observed
relationship between the CARs and the bond rating. It is also recalled
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that the CARsbegan to diverge sharply acrossdifferent stock groupsnot
during theevent period when themarket wasmost volatile, but from day
1whenthebond risk premiums (proxying the bankruptcy risk) beganto
risesharply. Thissynchronized movementsof bond and stock pricesadd
credence to our interpretation that the post-crash CARs reflect the
increased bankruptcy risk.*?

Torecapitulate, although our searchfor alternative hypothesesisnot
exhaustive, the possibility that factors other than the bankruptcy risk
have caused the stock return spread after the market crash seemsrather
simwhenthefollowingtwofactsareconsidered. First, thebondrating
explains about 35% of the cross-sectional variation of the individual
stock returns for the 7-day period following the crash. One would be
hard pressed to find another variablewith acomparableinfluenceonthe
stock returns. Second, aspreviously emphasized, the sharp stock return
spread among different bond rating groups has started on day 1, which
isthe day when the risk premium of bonds increased sharply as well.
Thissynchronism suggeststhat, based on the revised economic prospect
and hence the revised default and bankruptcy risks of firms, investors
reassessed the values of bonds as well as stocks starting from day 1.
Thus, unlessthebankruptcy costsaresignificant, itisdifficult tooffer a
convincing explanation for the observed stock returns during the post-
crash period.

Sincethebankruptcy costissueismainly associated with the capital
structure decision of the firm, it seems desirable to examine the direct
effect of capital structure on the stock returns after the crash. The
previousanalysisof thiscapital structure effect shownin Table4isnot
very suggestive. Duetodiversecapital structuresamongindustries, the
explanatory power of thedebt ratio for thereturnsfor theentiresample
wastrivial. Toovercomethisproblem, wedivideeachindustry sample
by the firm’s debt ratio into quartiles. Then, we compute the mean 7-
day post-crash CARs for the sub-samples.

Theresultsreported in table 7 reveal thefollowing: First, the mean
debtratioisquitedifferent acrossindustries. For example, theratiofor
foodindustry isonly 36.6% but 56.2% for utilitiesindustry. Second, as
discussed before, the CAR is also quite different among industries,
ranging from 5.2% for utility industry to—16% for machinery industry.
Third, within eachindustry, thereisatendency that thereturnfor ahigh
leveragefirmislower thanthat for alow leveragefirm. Specifically, for
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TABLE 7. ThePost-Crash CAR for Industry/Debt Ratio Subgroups®

Overall
Industry Mean LAR Overall Q1 Q2 Q3 Q4
Energy 427 -076 .027 -114 -.091 -119
(34) ©) ©) ©) ©)
Food .366 .089 129 112 139 -.017
(23) 5 (6) (6) (6)
Chemicals .390 —.056 -012 .001 —-.080 -129
(41) (10) (10) (11) (10)
Metas 491 -152 -109 -109 -125 —.256
(19) 4 5 ©) 5
Machinery 460 -167 -124 -212 -212 -114
(29) (1 (M ©) (1
Electrical & 431 -.138 -.104 -150 -.085 —-.209
Instruments 47) (11) (12 12 (12
Transportation A73 -119 -.076 -.097 -.105 -.199
Equipment (32) ©) ©) 8 ©)
Utilities 562 .052 .073 .087 .057 —-.009
(103) (25) (26) (26) (26)
Overdl Mean® 472 —-.052 —-.006 -032 —-.042 -107
(328) (78) (83) (85) (82)

Note: CAR = the cumulative abnormal return from day 1 to day 7, LAR= liability-to-
asset ratio (total liabilities/ total assets). Each industry sample is divided by LAR into the
four groups (Q1, Q2, Q3, and Q4). Q1 comprises the firms with the lowest 25% of LAR and
Q4 with the highest 25%. The sample sizes for the subgroups are shown in parentheses. °
The overall means are the weighted averages of the industry sub-samples..

seven out of the eight industries, the highest leverage group has the
lowest abnormal return. This tendency is more prominent with the
overall means, computed as thewei ghted averages of theindustry sub-
samples. As can be seen from the last row of table 7, the CAR
monotonically decreaseswith its debt ratio; the differenceinthe CAR
between the highest and thel owest leverage groupsisabout 10%. This
means that, due to the increased bankruptcy risk following the market
crash, thestocksof highleveragefirmslost their valuesmuch morethan
those of low leverage firms.
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VI. Summary and Concluding Remarks

Whether or not the bankruptcy costs are significant has important
bearings on corporate finance, especially the firm’s choice of capital
structure.  The bankruptcy costs include such direct costs as
legal/accounting costs, trustee expenses, etc., as well as the indirect
costs associated with the lost profit opportunities arising from the
prospect of bankruptcy. Thisopportunity cost nature makesit difficult
to measure the bankruptcy costs.

Inthispaper, weexamined theinvestors’ perceptionand recognition
of these costsin the stock market, rather than measuring the bankruptcy
costsfor thosefirmsthat actually went bankrupt. If thebankruptcy costs
are perceived to be significant, security prices should respond to the
prospect of bankruptcy by discounting the expected future bankruptcy
costs. Therefore, when there is a sudden change in the economic
prospect and henceintheprobability of bankruptcy, stock pricesshould
change. For example, at an economic downturn, the bankruptcy risk
may increasesubstantially for thefinancially weak firms, whereasit may
changerelatively littlefor the strong firms. Thisimpliesthat the prices
of high bankruptcy risk stockswill depreciate more than those of low
risk stocks at a downturn if the bankruptcy costs are significant.

Sincethereexisted awidespread expectation that amaj or economic
downturn might result following the 1987 October market crash, we
examined the market reactions surrounding the October crash. By
examining the behavior of risk premiafor corporate bonds, we first
documented evidence for a drastic change in economic prospect
immediately following the so-called the Black Monday. By
investigating the behavior of stock priceswith different bankruptcy risk,
proxied by the firms bond ratings, we then found that the market-
adjusted returns during the post-crash period are strikingly different
acrossfirmswith different exposure to bankruptcy risk; the higher the
bankruptcy risk of afirmis, thelower isits post-crash stock return. Our
regression analysis confirmed that there existsasignificantly negative
relationship between the post-crash CARs and the bankruptcy risk. In
addition, we found that the sharp stock return spread among different
bondrating groupsbeganto devel op onthenext day followingthe Black
Monday, the same day when therisk premiaof bondsjumped sharply.
We interpret these results asimplying that the bankruptcy costs borne
by stockholders are significant.
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