
37? 
ASH 
Ao. V7?3 

THREE ESSAYS IN BUSINESS FAILURE 

DISSERTATION 

Presented to the Graduate Counsel of the 

University of North Texas in Partial 

Fulfillment of the Requirements 

For the Degree of 

DOCTOR OF PHILOSOPHY 

By 

John D. Theis, B.B.A., M.B.A., J.D. 

Denton, Texas 

May, 1997 



/» 

Theis, John D., Three Essays in Business Failure. 

Doctor of Philosophy (Finance), May, 1997, 244 pp., 23 

tables, 15 illustrations, references 98 titles. 

The failure of business organizations has intrigued 

financial economists for a considerable time. This disser-

tation consists of three essays exploring market reactions 

to busi- ness failure. In the first essay, the filing 

strategies are divided into three basic types, voluntary, 

involuntary and prepackaged. Event study methodology is 

utilized to provide a measure of abnormal returns for each 

strategy. While the prepackaged bankruptcy provided least 

impact on firm returns, the small statistical difference in 

abnormal returns between the prepackaged and involuntary 

filings is the real news. 

The second essay provides insight into industry wide 

factors impacting assimilation of information by the market. 

Industry leverage and concentration appear to impact abnor-

mal returns of a portfolio of same industry stock returns 

surrounding the bankruptcy filing date. 

The third essay provides a view of the GARCH-M model in 

measuring a risk premium as a firm approaches bankruptcy. 

The addition of the risk premium improved a significant 

number of the GARCH models although the risk premium itself 



was not significant as measured by robust t values in most 

cases. The risk premium was not significantly linked to 

another measure of risk, financial leverage. The third 

essay also documents shifts in the GARCH-M model conditional 

variance equation parameters as the firms approaches bank-

ruptcy. 
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THREE ESSAYS IN BUSINESS FAILURE 

INTRODUCTION 

The mention of bankruptcy arouses a vision of cataclys-

mic events for creditors, investors and management. All can 

feel the impact of financial distress-with the mention of 

bankruptcy. For some, the source of impact is from the loss 

of assets thought to be reasonably safe such as a creditor 

or bondholder of rated debt. For others the perceived and 

perhaps actual loss arise from the loss of a risky asset 

such as a high risk junior bond or common stock. These 

parties can diversify their investments so as to reduce the 

cost of the now risky investment. Others cannot diversify 

their portfolios to adequately protect themselves from the 

cost of financial distress. In any case investors, credi-

tors and to some degree managers seek capital structures 

that provide balances between potential for gain in conso-

nance with their risk tolerance. 

The search for an optimal capital structure intrigued 

financial economists for much of the past half-century 

beginning as early as (Solomon, 1957) and extending to the 

present. Some traditional financial economists believed 



the cost of capital sketched a U-shaped graph varying with 

leverage with some optimum reached between zero and 100 

percent debt (Solomon, 1957). Others argued that maximiza-

tion of the market value of all the claims against a firm 

is the proper measure of the performance (Modigliani and 

Miller, 1958 and 1963). 

Modigliani and Miller proposed that the market value 

of the firm does not vary with its capital structure, keep-

ing within its risk class. Further, they viewed debt as 

being limited by lenders and corporate management as a 

means of risk reduction and preserving emergency funds. 

Some economists responded by criticizing the implicit and 

explicit assumptions supporting Modigliani and Miller's 

arguments (Durand, 1959). Others pointed to the role of 

the cost of financial distress and bankruptcy in Modigliani 

and Miller's theory while still supporting it (Stiglitz, 

1969). 

Cost of Bankruptcy and Cost of Capital 

As noted by many financial economists, corporate tax 

rates and deductibility of interest from taxable income 

encourage increased use of debt in capital structures. 

Some theoreticians modeled the corporate capital market as 

one pricing riskless debt and risky equity unaffected by 

bankruptcy costs (Modigliani and Miller, 1958 and 1963). 



While Stiglitz and others described bankruptcy cost's 

existence, little empirical work was available to detail 

the extent and bearers of the costs until 1977, (Warner, 

1977a and 1977b). 

Through an examination of bankruptcy records compiled 

by the Interstate Commerce Commission, Warner estimated the 

direct costs of bankruptcy for eleven railroads from 1933 

until 1955 (Warner, 1977a). The relevant costs included 

direct costs such as accountant and attorney's fees, other 

professional fees and managerial time spent in supervising 

and administering the proceeding. Warner included the 

indirect costs in his discussion, although he determined 

that managerial time spent on the process could not be 

accurately estimated. Further, he found it difficult to 

estimate other indirect cost such as lost sales, customers 

and employees although he described them as being costs in 

the process. His empirical results indicated the direct 

costs of bankruptcy generally bear an inverse and propor-

tional relationship to the size of the firm. He ascer-

tained that they vary from 1.7 to 9.1 percent of the market 

value of the firm prior to bankruptcy. These costs are 

roughly similar to those ascertained by other financial 

economists (Ang, Chua and McConnell, 1982), (Weiss, 1991) 

and (Guffey and Moore, 1991). While the above studies 



allude to indirect costs, they made no attempt to measure 

them. 

Other financial economists attempted to measure all 

costs associated with business failure including the indi-

rect costs which include lost sales, lost profits and 

unusual credit constraints. One study (Altman, 1984) 

centered on measuring total costs including the direct and 

indirect costs of a bankruptcy proceeding with a sample of 

2 6 retailing and industrial companies. As found in prior 

studies, he found costs inversely proportional to the size 

of prebankruptcy assets; however, he estimated the total 

cost of bankruptcy to be more on the order of up to 20 

percent of the assets of up to three years prior to filing 

of a petition (Altman, 1984). 

The total costs of bankruptcy, direct and indirect, 

enter into the optimization of the capital structure of the 

firm and their effect is greater or lesser depending upon 

the theory of the cost of capital structure to the firm. A 

disciple of Warner, Weiss and Modigliani and Miller would 

say the cost is not material and the associated risk could 

be diversified away by any investor much like the default 

risk diversification espoused by Milken in his high yield 

bond hypothesis. 



Other financial theorists view any cost as having an 

effect on the optimal capital structure of the firm by-

affecting its marginal cost (Bradley, Jarrell and Kim, 

1984) or (DeAngelo and Masulis, 1980). Others find the 

costs of failure higher than can be allowed in a Modigliani 

and Miller model and act as a counterbalance to the tax 

benefits of debt (Castanias, 1983). While still others 

find evidence that the costs and benefits of differences in 

capital structure are small although there may be some 

systematic structuring in the capital ratios (Titman and 

Wessels, 1988). 

Given this conflicting evidence, the effect of bank-

ruptcy on the cost of capital and capital structure of the 

firm is not settled and bears further investigation. This 

is especially true now in the decade after the great expan-

sion of debt in the leveraged buy-out era of the 1980's 

along with its high coupon debt. The result of high coupon 

debt and economic duress in some industries provides oppor-

tunity to study recent bankruptcy filings. 

Bankruptcy as an Instrument for Restructuring 

Recently, bankruptcy has been used more frequently by 

management in dealing with recalcitrant unions, bondhold-

ers, contractual and judgment creditors. Chapter Eleven of 

The Bankruptcy Reform Act of 1978, hereinafter called the 



Code, affords the firm financial relief and the tools to 

reform and reconstitute its obligations (Flynn and Farid, 

1991). This power is greater than that afforded by the 

bankruptcy act in effect before October 1, 1979 (Boyes and 

Faith, 1986). As it becomes more of an acceptable strate-

gic tool, its effect on the cost of capital and capital 

structure of the firm becomes more interesting from both a 

theoretical and a pragmatic standpoint. 

The economic recessions of the 1980's brought in-

creases in bankruptcy filings over large portions of the 

United States. Management viewed changes in filing rules 

and laws as an opportunity to rewrite constrictive con-

tracts (Flynn and Farid, 1991). In fact, Chapter Eleven 

filings increased to 17,142 companies in 1987 from 6,298 in 

1980 (Franks and Torous, 1989). 

Management used Chapter Eleven filings to reorder, 

renegotiate, reorganize or reduce nonequity claimants' 

control over the debtor firm. Texas Air Holdings used a 

bankruptcy proceeding in 1983 to change a union contract 

and gain financial relief to work for profitability of its 

subsidiary Continental Airlines. Southland Corporation 

used a bankruptcy proceeding to rearrange its debt struc-

ture in 1990. National Convenience Stores continued its 

operations although trade creditors would have stopped 
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selling to it in 1990. American Medical Electronics used a 

bankruptcy to protect against seizure of its assets by a 

judgment creditor in 1986. While some of these restruc-

turings could only be done inside the protection of bank-

ruptcy court, others were effected with court protection 

even though the restructuring could have proceeded without 

court protection, generally a less expensive alternative 

(Gilson, Lang and Stulz, 1991). This shift to using bank-

ruptcy for effecting financial restructurings occurred 

because changes in the tax and legal environment make such 

restructurings economically and operationally more feasible 

within a bankruptcy proceeding. 

Prior papers in this area treated bankruptcies as 

being the same, a generic process with generic costs. This 

paper reports on studies of three aspects of bankruptcy in 

the United States since January 1, 1979, the date the 

modern version of the Bankruptcy Act became effective, but 

more specifically since 1984. The studies center around 

different informational events surrounding business failure 

and bankruptcy depicted by the type of filing strategy or 

announcement procedure for the business failure. The 

studies examine the strategies and time changing risk 

premia associated with common stock returns. The terminal 

date of 1994 coincides with another Code reform act. 



Three Essays in Business Failure 

The paper is divided into three distinct, but con-

nected essays on business failure. A business can fail and 

go out of existence without any announcement of its pass-

ing, but that event is hard to chronicle. In Bankruptcy, 

the announcement of failure comes from the company or its 

creditors via the filing of a petition under the Code. The 

company may file a voluntary proceeding in a bankruptcy 

court of competent jurisdiction with or without a plan of 

arrangement. Creditors or other claimants may file an 

involuntary proceeding in a bankruptcy court to effect an 

equitable division of the firm's assets. Each of these may 

affect investors differently, or rather may be perceived to 

affect them differently. The failure of a commercial bank 

or savings institution is heralded by the supervising 

regulator who announce the failure and the turning over of 

the institution's assets to the Federal Deposit Insurance 

Corporation as receiver. The above signs clearly chronicle 

the failure of a business entity to continue without the 

involvement of courts or regulators in the disposition of 

its assets. In short, each of these is a sign of business 

failure. 



Essay One: Differential Abnormal Returns of Three Chap-

ter Eleven Filing Strategies: An Empirical 

Study 

While previous studies investigated the effect of 

bankruptcy filings on the returns of the firm's common 

shares, they did not look at different types of bankruptcy 

filing strategies. Three strategies in the Chapter Eleven 

filing process are investigated in the first essay. The 

impact of voluntary filings made without a plan of arrange-

ment at filing is compared to involuntary filings and vol-

untary filings with a plan of arrangement at least par-

tially approved by parties in interest. This study centers 

on the change in cumulative abnormal returns near bankrup-

tcy filing dates for companies that filed voluntarily with 

and without a prepackaged plan or did nothing and had an 

involuntary bankruptcy proceeding filed against them. 

Essay Two: Competition and Concentration Effects of 

Bankruptcy Filings on Returns of Same Indus-

try Portfolios 

Bad news for an industry may be heralded by the fail-

ure of individual firms in the industry. Some studied the 

bad news effect among other firms in the same industry as 

the failed entity. Notably, Aharony and Swary described a 

contagion effect in bank failures (Aharony and Swary, 
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1983) . Other investigators analyzed, the return reducing 

effect of contagion, and the return increasing effect of 

competition (Lang and Stulz, 1992). 

The second essay measures the change in returns noted 

among industry participants. First, equally weighted 

portfolios of firms grouped by SIC code are formed. Sec-

ond, the cumulative abnormal return of each portfolio for 

the time period surrounding the debtor's filing date is 

estimated. Third, the abnormal returns are analyzed when 

grouped by competition and concentration variables. Fi-

nally, further analysis focuses on the degree of leverage 

prevalent in the industry and the type of Chapter Eleven 

strategy employed by the filing firm. The breakdown of 

filings includes voluntary bankruptcy filings, prepackaged 

bankruptcy filings and involuntary bankruptcy filings. 

Essay Three: Time Varying Risk Premia of Common Stock 

Returns Among Firms in Financial Distress 

The risk of an investment is measured by the variance 

of its return (Reilley, 1992). In an efficient market with 

risk averse investors, the return of a security should be 

directly related to the risk of the asset. While the only 

real risk measure priced in the market is systematic risk, 

which may not be the more important risk measure when 

describing the risk effects on firms nearing bankruptcy or 
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otherwise experiencing financial distress. Systematic risk 

does not appear to adequately measure the chances of a firm 

filing a petition for bankruptcy or to have one filed 

against it for that matter, (Aharony, Jones and Swary, 

1980), (Aharony and Swary, 1988) and (Johnson, 1989). This 

may be a phenomenon caused by measurement problems occa-

sioned by asynchronous trading (Ro, Zavgren and Hsieh, 

1992). 

In the final essay of this paper attention focuses on 

the change of the conditional variance of returns as bank-

ruptcy approaches. The risk premia associated with the 

volatility of returns from an earlier and a later period as 

measured by a generalized autoregressive conditional hete-

roskedastic, GARCH in mean process is used (Engle, Robins 

and Lilien, 1987). The volatility of returns for failing 

companies are compared across time. While the general idea 

of return variance being a measure of distress has been 

documented previously, (Aharony, Jones and Swary, 1980) and 

(Ramaswami, 1987), the particular test is different from 

those utilized in prior studies. 
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ESSAY ONE 

DIFFERENTIAL ABNORMAL RETURNS OF THREE CHAPTER ELEVEN 

FILING STRATEGIES: AN EMPIRICAL STUDY 

Modigliani and Miller developed their model for capi-

tal structure irrelevance with the assumption, among oth-

ers, of no bankruptcy costs (Modigliani and Miller, 1958 

and 1963). In Modigliani and Miller's view creditors and 

shareholders valued the firm by arriving at the net present 

value of the cash flows generated by its assets. Claimants 

valued their respective claims by appropriating and dis-

counting these flows in accordance with their contract 

rights. In a world without business failure and risky 

debt, this view is not altogether inappropriate. But, with 

risky debt, financial distress and bankruptcy costs, the 

probability of a loss of the cash flows reduce their ex-

pected values as well as the earning asset's liquidation 

values. 

Default does not automatically trigger a takeover of 

the firm by the creditors. Rather, they must file suit 

individually or in a class, prevail in court and obtain a 

judgment to enforce their claims against the debtor. Col-

lection of the judgment may also be a series of smaller 
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legal actions to garnish or to levy and foreclose on the 

debtor's assets in the collection process. The defense and 

prosecution of these actions may be long and expensive. 

For the debtor, a chapter Eleven bankruptcy filing may be 

expensive, but it stops the collection process whenever the 

bankruptcy occurs. For a creditor, the bankruptcy process 

stops it from pursuing collection actions against the 

debtor, but imposes an equitable distribution of assets on 

all parties in interest, creditors and equity holders. The 

bankruptcy distribution process requires court involvement 

for enforcement. Such supervision is not free, in fact, 

all proceedings in financial distress from informal 

workouts to bankruptcy actions cost in terms of time effort 

and funds. 

While direct bankruptcy costs appear as a matter of 

public record in court documents, the costs of an informal 

reorganization are hard to measure. Some researchers 

estimated the cost to shareholders for an informal reorga-

nization to be significantly lower than for bankruptcy 

(Gilson, John and Lang, 1990) . Formal bankruptcy costs in-

clude fairly easily measurable direct and less measurable 

indirect costs. 

Direct bankruptcy costs include administrative fees 

and other costs paid to accountants, attorneys, experts, 
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administrators, trustees, courts and others not creditors 

and shareholders. These costs represent administrative 

claims that must be paid before any of the bankrupt es-

tate's assets can be used to pay creditors. As some of 

these are fixed in nature, some economies of scale appear 

available in most bankruptcy proceedings. 

Indirect costs include loss of sales, customers, sup-

pliers and employees. Both types of costs reduce the ulti-

mate value of the firm. The cost of bankruptcy or finan-

cial distress balances the tax benefits of debt in the der-

ivation of the firm's optimum capital structure (Baxter, 

1967), (Stiglitz, 1969), (Krause and Litzenberger, 1978) 

and (Kim, 1978) . Later works expanded the view of an opti-

mum capital structure for firms with the same risk class 

with inclusion of bankruptcy costs as a part of the costs 

included in the optimization process (Castanias, 1983), 

(Titman and Wessels, 1988) and (Bradley, Jarrell and Kim, 

1984). 

The change in market price of the bankrupt firm's 

securities provides one measure of the cost of bankruptcy 

to security holders. Researchers estimate the bankrupt 

firm's market value at some time period prior to the bank-

ruptcy and then again after the filing of the proceeding or 

after the distribution of the proceeds from the plan of 
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arrangement or liquidation, (Warner, 1977a), (Altman, 

1984), (Franks and Torous, 1990), (Clark and Weinstein, 

1983), and (Eberhart, Moore and Roenfeldt, 1990). 

This essay is primarily concerned with the change in 

the returns on the Chapter Eleven debtor firm's common 

stock surrounding a filing of a Chapter Eleven proceeding. 

It is focused on the differences of market reactions among 

three different corporate bankruptcy filing strategies 

described as voluntary, involuntary and prepackaged Chapter 

Eleven filings of publicly traded companies. The size, 

significance and sign of cumulative abnormal returns esti-

mate the impact of new information processed by the market. 

Familiarization with the bankruptcy filing procedures and 

process aids in the analysis and construction of the poten-

tial impact of these three Chapter Eleven filing strate-

gies. In this essay, any reference to a bankruptcy, filing 

or proceeding is to a Chapter Eleven filing under The Bank-

ruptcy Reform Act of 1978 (the Code), unless stated other-

wise . 

The Chapter Eleven Bankruptcy Process 

In prior studies on the effect of a bankruptcy filing 

or an announcement of a filing, little distinction has been 

made on the type of filing beyond limiting the study to a 
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Chapter Seven or Chapter Eleven proceeding.1 The cost of 

liquidation in privately held companies in the Western Dis-

trict of Oklahoma provided the basis for a study tending to 

confirm the results of Warner (Ang, Chua, and McConnell, 

1982). In contrast, this study concentrates on Chapter 

Eleven reorganization proceedings of publicly traded compa-

nies . 

Many published studies concentrated on the reactions 

of stock prices to a filing for publicly traded companies 

involved in a bankruptcy proceeding, (Morse and Shaw, 

1986), (Johnson, 1989), (Clark and Weinstein, 1983), (Eber-

hart, Moore and Roenfeldt, (1990), (Lang and Stulz, 1992) 

and (Schatzberg and Reiber, 1992). But are all filings and 

strategies the same? Firms use at least three distinguish-

able strategies in dealing with the potential for filings 

in Chapter Eleven cases: filing a voluntary petition with-

out a plan, with a partially or totally approved plan or 

1 The Bankruptcy Act, effective from 1939 to 1979, num-
bered its chapters using Roman numerals and the reorganization 
Chapter, Chapter X, provided for the appointment of a trustee 
to take over the assets of the business debtor and operate 
while developing a plan of reorganization or liquidate the 
business. Chapter XI provided for a reorganization and rear-
rangement of the unsecured debt of the corporation while 
operated by management. Under Chapter VII the trustee liqui-
dated the debtor's assets. The Bankruptcy Code replaced the 
Act effective October 1, 1979. It uses Arabic numerals to 
designate chapters. In Chapter 11 the reorganization Chap-
ter, no trustee is appointed except by motion and hearing for 
cause unless the debtor is a railroad. 
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stonewalling and waiting an involuntary filing on the part 

of creditors or other claimants. 

Debtors may voluntarily file petitions without any 

previously approved or announced plan of arrangement set at 

the time of the filing. Debtor firms may file a second 

class of voluntary petition after consultation with various 

equity and creditor groups and circulation of an appropri-

ately disclosed plan of arrangement. This is sometimes 

called a prepackaged filing. Involuntary petitions may be 

filed by creditors of the debtor in an effort to involve 

the court in the payment of the claims against the firm's 

assets to ensure equitable treatment among all claimants of 

a similar class. 

In the ensuing parts of this section, different as-

pects of a case are investigated. First, there is the de-

cision of whether or not to file a petition for protection. 

Second, given the decision to file, the debtor must decide 

under which chapter to file. Third, a financially distres-

sed firm must be aware of the effect of an involuntary fil-

ing. The firm's expectations concerning each segment of a 

case (commencement, administration, plan, disclosure and 

confirmation), provide information as to whether or not to 

file and under which chapter to file. The expectations 

provide information as to whether to utilize a voluntary 



21 

filing with or without a prepackaged plan if a Chapter 

Eleven proceeding is to be filed. 

Commencement of a Proceeding 

In all bankruptcy cases some party in interest initi-

ates the case by filing a petition asking the court for 

relief under some chapter of the Code (11 U.S.C. 1.01 et. 

seq.). If it is a voluntary filing, i. e. one initiated by 

the debtor, management must consider the implications of 

filing a petition for relief and review the options avail-

able to the firm. In a voluntary case, whether prepackaged 

or otherwise, the filing occurs at the direction of the 

debtor's management, the chief executive officer and board 

of directors of the debtor. Once the decision has been 

made to file, the debtor must ascertain the best place to 

file. 

A similar process occurs in involuntary filings with 

the exception that the filing entities are, in actuality, 

suing the debtor to place it in a bankruptcy proceeding. 

In responding to the involuntary petition, management 

weighs the filing's effect and the probability of the court 

approving the petition. The next sections provide a review 

of the decisions made in initiating a bankruptcy proceeding 

in voluntary, prepackaged and involuntary cases differen-

tiating them on the basis of decisions in each strategy. 
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The Filing Decision 

Just because a firm is in financial distress does not 

mean it will file a petition for protection under some 

chapter of the Bankruptcy Code. Firms often try to work 

out any problems with their creditors initially. If suc-

cessful, the reorganization reduces the debt burden with 

less cost than in a bankruptcy proceeding (Gilson, John and 

Lang, 1990). The length of time in Chapter Eleven bankrup-

tcy proceedings averaged 2.1 years in a sample of thirty 

firms (Eberhart, Moore and Roenfeldt, 1990). Managerial 

distraction and continued court supervision over business 

operations serves to increase the cost of financial dis-

tress. Outside of bankruptcy all holders of a claim must 

agree to any reduction of principal while maturity exten-

tions and other major terms can be altered only with super 

majorities (Gertner and Sharfstein, 1991) . Inside a Chap-

ter Eleven bankruptcy proceeding, approval of a plan re-

quires approval of two-thirds of the dollar amount of a 

class of claims and more than 50 percent of the number of 

claim holders, both significantly less than required ap-

provals outside of bankruptcy. This change in the voting 

process aids the debtor in gaining approval of restructur-

ing without the agreement of all creditors and reduces its 

hold out problem. If claim holders become recalcitrant, 
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management may obtain protection under the code (11 U.S.C. 

1.01 et seq.). In doing so, management must decide under 

which chapter to file. 

For publicly traded corporations, the choice is either 

Chapter Seven or Chapter Eleven. In either case, the court 

orders creditors to stop all collection actions against the 

person or property of the debtor pursuant to the automatic 

stay provision of the Code (11 U.S.C. 362). The stay is 

called automatic because it is effected by the filing of 

the petition as described below. The stay protects the 

assets of the firm from collection efforts of creditors 

until the reorganization or liquidation is complete. 

A Chapter Seven proceeding is a court administered 

liquidation. The debtor does not remain in business and 

survive after the proceeding. All assets are liquidated 

and the trustee will pay liquidating dividends to all the 

claimants in accordance with their class pursuant to their 

secured status and statutory priority (11 U.S.C. 507). In 

a Chapter Eleven proceeding, the filing initiates the court 

enforced stay of collection efforts on the part of claim-

ants (11 U.S.C. 362). This provides the debtor financial 

relief to file a plan of reorganization, pay its restruc-

tured debt and earn an acceptable return for its sharehold-
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ers after completion of its plan of reorganization and ex-

iting from bankruptcy protection. 

Where to File 

The company and its attorneys try to select the best 

venue for the filing. They review the U. S. District 

Courts, their bankruptcy judges and select the most favor-

able venue from those legally available2. While some view 

such forum-shopping unfavorably because of the unequal out-

comes of bankruptcies in different districts (Weiss, 1990), 

given the power of the judge, prudence dictates selecting 

the forum in order to impact the outcome most favorably for 

the debtor (LoPucki and Whitford, 1993 and 1991). One ex-

ample of such judicial power and discretion is the court's 

ability to extend the 120-day period of exclusivity for 

proposing a plan of reorganization. A court's refusal to 

extend the period of exclusivity may have the effect of 

allowing any creditor or equity holder to propose a plan of 

2 Corporate debtors may file in their district of resi-
dence, i. e. state of domicile or incorporation, where their 
principal office was located for the past 180 days or where 
most of their assets are found or in whichever district their 
office or assets were located for the greater portion of the 
preceding 180 days. Further, the debtor may file in any 
district where an affiliate, partner or general partnership 
that it is in has filed. A more sanguine point of view is 
that the filing may be where the courts are more lenient in 
granting attorney's fees. Given time, the debtor corporation 
may legally file in almost any district desired (LoPucki and 
Whitford, 1991) and (28 U.S.C. 1408). 



25 

reorganization and potentially eliminate any distribution 

to junior classes. 

The debtor may take advantage of differences in state 

statutes or Circuit Court decisions on the bankruptcy pro-

ceeding to enhance its position. Tacoma Boat Building uti-

lized this latter point in selecting the forum for its fil-

ing by filing in New York City instead of Washington be-

cause the U. S. District Court in New York followed In re 

Timbers of Inwood Forest Association, 808 F.2d 363 (5th 

Cir. 1987) instead of In re American Maritime Industries, 

734 F.2d 426 (9th Cir. 1984). The court, in following the 

precedent of the Fifth Circuit, prohibited creditors from 

collecting interest on debt secured by assets worth less 

than the amount of the debt (LoPucki and Whitford, 1991). 

This resulted in Tacoma paying less interest than in the 

Ninth Circuit. 

Filing a Voluntary Proceeding Without a Prepackaged Plan 

A voluntary proceeding under Chapter Eleven of the 

code is the easiest to initiate. It commences with the 

filing of a petition and a list of the 20 largest unsecured 

creditors with and the payment of a filing fee to the bank-

ruptcy court in the desired district. The filing of a vol-

untary petition constitutes an order for relief under the 

chapter filed (11 U.S.C. 301). Pursuant to this, the auto-
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matic stay, no action can be taken against the debtor or 

its property for collection of any debt without notice and 

hearing before the court under the penalty of being held in 

contempt of court. Interest on unsecured debt stops accru-

ing and the debtor cannot make payments to claimants for 

prepetition debts unless authorized by the court. The pro-

tection afforded by this provision entices debtors to file 

and stop collection actions including filing of suits, self 

help repossession and enforcement of judgments. Once 

filed, the case cannot be dismissed except with notice, 

hearing and approval by the court. 

Subsequent to the petition, the debtor files a list of 

all creditors and a statement of affairs detailing its bus-

iness for the previous two years. Management continues 

operating the company although a debtor-in-possession en-

tity is created to take possession of all prepetition as-

sets and to properly pay post-petition charges and court 

approved payments for some prepetition obligations. Man-

agement may also ask the Court for further powers and for 

extensions of the 120-day exclusivity period for filing a 

reorganization plan. The Code does not automatically re-

quire the appointment of trustees except when the debtor is 

a railroad. Otherwise, a trustee may be appointed if upon 

motion and hearing the court finds that there has been or 
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is a clear danger of fraud or gross mismanagement requiring 

a trustee to protect the debtor's estate. 

Filing a Voluntary Proceeding With a Prepackaged Plan 

The voluntary filing made with a prepackaged plan of 

arrangement legally commences in the same manner as a vol-

untary filing. It includes a petition approved by manage-

ment filed in a court of competent jurisdiction selected by 

the debtor from among the courts available to it. A list 

of the twenty largest unsecured creditors and the appropri-

ate filing fee accompany the petition to be followed with 

more information as in the voluntary case. However, con-

temporaneously with filing the petition or shortly thereaf-

ter, the debtor files a plan of arrangement at least par-

tially approved by the parties in interest. If already 

approved, the appropriate disclosure and voting documents 

are filed with the court. 

In a voluntary filing the debtor does not usually at-

tempt to obtain approval of the reorganization plan prior 

to filing the petition. Filing of the plan and efforts to 

obtain approval occur after the proceeding is under way. 

While some preplanning occurs in many bankruptcies, the 

hallmark of the prepackaged plan is the approval of the 

plan by at least part of the affected creditors and equity 

holders prior to the filing of the petition (11 U.S.C. 
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1126(b) (1) and (2)). Through use of this section of the 

code, management solicits creditors' and equity holders' 

approvals prior to filing the petition. 

After the firm filing, the court reviews the plan, 

dis- closure statement and voting procedures. Absent any 

objection by a party in interest or by the court, on its 

own motion, the court approves the plan (Kirschner, Kus-

nets, Solarsh and Gatarz, 1991). This procedure provides 

many of the cost reduction benefits of a restructuring out-

side the purview of the bankruptcy court (Gilson, John and 

Lang, 1990) but without the potential for costs due to 

holdouts and taxes. 

Voluntary proceedings may extend for a considerable 

period of time (Eberhart, Moore and Roenfeldt, 1990). All 

during the time in the proceeding, the direct and indirect 

costs of bankruptcy continue, increasing total cost. The 

saving arising from less time in the proceeding accounts 

for only part of the reason for prepackaged filings. The 

benefits of a prepackaged bankruptcy include real savings 

m taxes paid and in reducing the hold out problem associ-

ated with private work outs. Prepackaged filers spend less 

time in bankruptcy proceedings than either voluntary or 

involuntary debtors as many exit in less than nine months. 
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While a non-bankruptcy reorganization may be faster 

less expensive, it would impose a penalty on the com-

pany to the extent taxes would be owed on any reduction in 

the dollar value of the debt forgiven. The repeal of sec-

tion 1275 of the Internal Revenue Code in 1986 provided for 

the inclusion of the reduction of market value of debt oc-

curring though a change in payment provisions in taxable 

income unless occurring though a bankruptcy proceeding 

(Kirschner et al, 1991). 

The hold out problem increases in non-bankruptcy reor-

ganizations because a party accepting the rearrangement of 

the debt would be at a disadvantage in a later proceeding. 

The court considers any debt reduction whether actually a 

reduction or constructively so occasioned by rules articu-

lated in Internal Revenue Service tax rulings or cases as 

giving rise to unmatured interest or original issue disco-

unt, OID. This amounted to making part of the securities 

issued in settlement unenforceable in a future bankruptcy 

proceeding, In re Chateauquay, 109 Bkry R. 51 (NY 1987), 

(11 U.S.C. 502) and (Kirschner et al, 1991). 

Filing an Involuntary Proceeding 

Creditors may commence a proceeding under Chapter 

Seven or Eleven of The Bankruptcy Code by filing a petition 

against an appropriate debtor (11 U.S.C. 303 (a)). The 
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petition must be filed by three or more entities that are 

holders of claims totaling in excess of $5,000, not contin-

gent or subject to bona fide dispute if the debtor has more 

than twelve creditors, (11 U.S.C. 303 (b) (1)). If there 

are twelve or fewer creditors, then one may file an invol-

untary petition. The filing of the petition commences an 

adversarial legal proceeding in which the debtor must con-

test the filing or remain in bankruptcy in the venue and 

forum selected by its creditors. If the debtor files an 

answer, the issues in the case are tried to the court and 

not to a jury. The court will order relief against the 

debtor only if it determines the debtor is generally not 

Paying its debts as such debts become due unless the debts 

are the subject of a bona fide dispute. The court may fur-

ther order relief against the debtor if a custodian other 

than a trustee, receiver or agent appointed to take sub-

stantially less than all the assets of the debtor to en-

force a lien was appointed or took possession of its assets 

{11 U.S.C. 303 (h)). 

The ordering of relief places the firm in a proceeding 

with the limitations and protection of a debtor-in-posses-

sion including protection against any collection action 

against the person or property of the debtor pursuant to 

the automatic stay of (11 U.S.C. 362) just as if it filed 
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the proceeding. Filing creditor's do not take such action 

lightly because the debtor may file an answer and prevail 

at trial obtaining a dismissal of the petition and the fil-

ing creditors can be held liable for damages including at-

torneys ' fees, costs and, in the case of bad faith filings, 

actual and exemplary damages (11 u.S.C. 303 (i)). In a bad 

faith filing the creditors knew or should have known they 

would not prevail. 

An involuntary case is similar to a voluntary case in 

that no trustee is appointed unless the Court, after motion 

and hearing, orders the appointment of a trustee to take 

possession of the assets to protect them for benefit of all 

parties in interest, creditors and equity holders. The 

debtor becomes a debtor-in-possession and management con-

tinues to run the business with court supervision, but 

without a trustee. The debtor-in-possession must follow 

the rules as more particularly described below. 

Case Administration 

In Chapter Eleven cases, except when the debtor is a 

railroad, the debtor becomes a debtor-in-possession and as 

such has all the rights of a trustee in bankruptcy except 

for the right to receive compensation (11 U.S.C. 1107). 

This includes the three types of Chapter Eleven proceedings 

under investigation in this essay: voluntary, involuntary 
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and prepackaged. Therefore, management acting as the duly 

authorized agent for the firm as debtor-in-possession has 

many powers including the powers to cause the turnover of 

corporate assets held by others, to cut off security inter-

ests not granted for new consideration ninety days prior to 

the filing generally and up to one year prior to the filing 

of the petition if granted to insiders, to avoid certain 

statutory liens, to pursue fraudulently conveyed assets and 

to avoid the set off of assets (11 U.S.C. 541 to 11 U.S.C. 

559). The debtor-in-possession may not make any payments 

to debt or equity holders without consent of court after 

the filing of the petition and order for relief. Manage-

continues to operate unimpeded by collection efforts 

made outside the bankruptcy case, but they may be affected 

by attempts to obtain collateral (11 U.S.C. 362) or re-

strict the debtor's use of property within the bankruptcy 

venue (11 U.S.C. 363). 

While the judge is to appoint unsecured creditors' 

committees, equity holders' committees (11 U.S.C. 1102 and 

1104) may be appointed by the court.3 Each committee at-

tempts to protect the rights of its constituency. Aggres-

3ln Johns-Manville Corp. 66 Bkry. R. 517 (Bkry S.D. N.Y., 
1986), the judge abolished the equity holders committee, 
because he felt they were obstructing the approval of the 
plan (LoPucki and Whitford, 1990 and 1991) 
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sive action on the part of a committee helps its class ob-

tain a great return from the assets and cash flows avail-

able. While these committees may not be active in the 

administration of the case, the individual classes are 

better represented with active committees (LoPucki and 

Whitford, 1991 and 1993). Table I, below, summarizes the 

rights of the parties in the proceeding. 

Management, as agent for the debtor-in-possession, has 

the power to accept and reject executory contracts and 

unexpired leases, (11 U.S.C. 365), reducing overhead from 

operations continuing to lose money as in a retail business 

with declining sales. Given court approval, it can borrow 

on an unsecured basis after the filing of the petition. It 

can also grant, with court approval, a super priority claim 

and an equal or superior security interest in the firm's 

assets whether or not a prior security interest existed in 

its assets if credit is unavailable otherwise and the cred-

itor has adequate protection in its interest in the asset 

(11 U.S.C. 364). In a voluntary or involuntary case, man-

agement operates the business while attempting to reorga-

nize it. It acts as agent for the firm as debtor-in-pos-

sessi and has the exclusive right to propose a reorganiza-

tion plan 120 days from the filing date unless extended 



34 

Table I 

Rights of Debtor-in-Possession and Claimants 

Rights of the Debtor-in-
Possession 

Rights of Creditors and Claim-
ant 

Can file for protection Can propose liquidation 

Retains control of business a. Creditors' Committees review man-
agement actions in running business. 

b. Can Petition for appointment of 
trustee and examiner if suspect 
management wrongdoing. 

c. Can demand change in management. 
Shareholders may try to elect differ-
ent management. 

d. Can object to payments made to 
third parties. 

Exclusive right to propose 
plan of reorganization for 
120 days from filing of a 
petition subject to Court 
review. 

Can oppose exclusivity. 

Can obtain extensions of ex-
clusive power to propose 
plan of reorganization. 

Can oppose extensions of period of 
exclusivity. 

Plan approval requires 
strict majority in number in 
each class and two-thirds of 
book value of claims 

a. Creditor must get at least what 
would have gotten in liquidation. 

b. If votes against plan, but loses 
can appeal. 

Can use 11 U. S. C. 1129 to 
cram down claimant and get 
approval of plan 

Can assign claim to third party and 
avoid litigation. 

11 U.S.C. 1.01 et seq. 
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by the Court. Exclusivity provides management bargaining 

power to deal with creditors (Franks and Torous, 1989) and 

(Brown, 198 9). Some theorized management uses this as an 

option to improve equity's position, (Franks and Torous, 

1989) and (Eberhart, Moore and Roenfeldt, 1990). The plan 

must be approved within 180 days of filing the petition 

unless the court extends the time. Upon expiration of the 

period of exclusivity, any party in interest may file a 

plan of reorganization. (11 U.S.C. 1121).4 

Plan of Reorganization 

The plan of reorganization is often a long and complex 

document in the case of a publicly traded company. It de-

scribes the classes of claimants covered, grouping them 

into types of creditors and equity holders, providing the 

size, security and type of claimant in each class. Claim-

ants of substantially the same form and type of claim are 

provided equal treatment by the plan. Combinations of 

claims must be made on the basis of similarities between 

claims and differences from other claims and not just to 

gerrymander approval in the voting process. Claimants that 

are not paid in full or distributed as much as they would 

*n Evans Products, loss of exclusivity deleteriously 
affected common shareholders. The judge refused an extension 
or time and a creditor proposed plan giving shareholders 
nothing was approved (LoPucki and Whitford, 1991). 
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be given in a liquidation under Chapter Seven, are members 

of an impaired class, (11 U.S.C. 1129). Claimants paid in 

full are unimpaired and cannot vote on the plan as those 

classes are deemed to have accepted the plan. The plan 

then describes how each impaired class is to be treated in 

regards to its claim. 

Once the claimants have been identified and the amount 

to be paid to each determined, the plan describes its sour-

ces of funding. The means of implementation could include 

sale of assets, merging with another corporation, issuing 

new securities for cash, assets or in exchange for the 

heretofore described claims. The plan further provides for 

the acceptance or rejection of executory contracts5 and 

leases (11 U.S.C. 1123), a key element where such contracts 

include a substantial part of the financial burden of the 

debtor. The debtor solicits approval from creditors and 

equity holders by class in order to emerge from bankruptcy 

as a viable company capable of handling its liabilities and 

earning a return for its equity holders. 

The plan in a prepackaged case has the same require-

ments as a voluntary or involuntary case, but the debtor 

plans prior to filing with a committee of its creditors and 

An executory contract is one in which the parties have 
not performed all their obligations and received all the 
benefits of the contract, West (1990). 



37 

equity holders to construct a plan that most will approve.6 

Further, the debtor usually prepares material meeting the 

requirements of non-bankruptcy law, such as Security and 

Exchange Commission filings, or bankruptcy law for solici-

tations. It may distribute these materials prior to the 

bankruptcy filing in order to obtain approval by impaired 

classes and ensure a successful prepackaged bankruptcy. In 

a successful prepackaged case the debtor's plan is approved 

prior to the filing of the petition so the least amount of 

time possible is spent under supervision of the court. 

Disclosure Statement 

In order to properly solicit claimants' approval for a 

proposed plan of reorganization, the proponent must ensure 

that all claimants have adequate information prior to any 

communication of the solicitation for plan approval. For 

voluntary or involuntary filings, the approval process com-

mences after the filing of the petition and the plan by 

obtaining court approval of the disclosure statement. The 

disclosure statement includes a sufficient amount and kind 

of information in enough detail given the circumstances 

This is one benefit of a Chapter Eleven arrangement 
over a non-bankruptcy work-out. In the bankruptcy only 2/3 
of the face amount of the debt claimants and over fifty per-
cent of the number of claimants in each class must approve 
the plan. This is decidedly better than the unanimous or 95 
percent approval required by state and federal non-bankruptcy 
law (Gertner and Sharfstein, 1991) and (Brown, 1989). 



38 

surrounding the debtor to enable a reasonable investor 

typical of a claimant's class to make an informed decision 

(11 U.S.C. 1125). The disclosure statement need not in-

clude any information about any proposed plan of reorgani-

zation . 

In a prepackaged bankruptcy the plan may be approved 

prior to the filing of the petition. Non-bankruptcy law 

governs the type and character of disclosure provided the 

claimants to the extent there is such a law or regulation 

(11 U.S.C. 1126 (b) (1)). In most instances the non-bank-

ruptcy law includes the Security and Exchange Commission 

rules and regulations and any state regulations. If no 

non-bankruptcy law provides guidance for the amount and 

quality of information, then the requisite standard of dis-

closure to be applied by the court is the bankruptcy rule 

(11 U.S.C. 1126 (b) (2)). The debtor or proponent of the 

prepackaged plan of reorganization bears the risk of having 

the disclosure statement disallowed by the Court and to 

•commence the process anew. In fact, the proponent of the 

prepackaged plan bears the risk of the Court disapproving 

any part of the process and having to recommence the plan 

approval process with refiling of a plan of arrangement and 

reducing the benefits of the prepackaged filing. 
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Voting Under the Code 

Creditors, equity holders or their assignees may vote 

on the approval of the plan of reorganization pursuant to 

the voting rules in bankruptcy law. Approval of a plan of 

reorganization requires a vote by more than 50 percent of 

the number of the holders of claims in a class and at least 

two-thirds of the dollar amount of claims of a class, (11 

U.S.C. 1126). Classes paid in full, i.e. unimpaired, are 

deemed to have voted in favor of the plan and classes re-

ceiving nothing are deemed to have voted to reject it.7 

The Court may determine that an entity's acceptance or re-

jection of the plan was not in good faith or that it was 

solicited or procured in bad faith (11 U.S.C. 1126). This 

removes the bad faith claimant from those eligible to vote. 

The plan's proponents must obtain an affirmative vote from 

the impaired classes, merely not rejecting the plan is in-

sufficient to obtain approval. In the event a class does 

not approve the plan, it can be forced to accept the amount 

it would receive under a Chapter Seven liquidation, the 

One reason to give junior classes something is to en-
able them to vote for approval of the plan and thereby forego 
a ong evidentiary hearing in a cramdown proceeding in which 
the court values each claim and the value of assets available 
f^r K c l a s s e s ahead of the objecting claimant ensuring that 
the objecting claimant receives the amount due it in a Chapter 
Seven liquidation (LoPucki and Whitford, 1991), (Africk, 1991) 
and (11 U.S.C. 1129). ' 
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amount due under the absolute priority rule. Unsecured 

creditors may have their claim substantially reduced under 

this and secured creditors may end up with the value of 

their collateral. 

The voting and alternative payout rules make trading 

in claims of bankrupt firms profitable for vulture funds 

(Africk, 1991) and (Caplan, 1990). Such funds purchase 

claims in critical classes of bankrupt companies in suffi-

cient amounts to block approval of any plan, 34 percent of 

the face amount of the class. In this position the fund or 

holder may control the process for inferior claimants and 

obtain a high return for its investment. The fund's lowest 

payoff is the amount in a Chapter Seven liquidation. Courts 

usually do not disallow votes rejecting a plan because the 

creditor acquired and/or voted the claims solely for the 

purposes of blocking approval of the plan (Africk, 1991) 

and (Caplan, 1990), Texas Hotel Securities Corp. v. Waco 

Development Co. 87 F.2d 395 (CCA Tex. 1937) cert, denied 57 

S. Ct. 671 and In re Marin 142 B.R. 374 (N. D. Ca. 1992).8 

8 Trading in junior claims against bankrupt estates may 
be beneficial because the new claimants are often better able 
financially to litigate their position for the good of the 
class in any distribution since all claimants of the class 
will participate in any gain. The original claimant is nor-
mally in another business besides litigating and trading in 
claims against bankrupt firms and desires to continue invest-
ing in more-familiar businesses (LoPucki and Whitford, 1991), 
(Africk, 1991) and (Caplan, 1990). 
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Any proponent of a plan proposed and circulated prior 

to the filing of the case must prove compliance with any 

and all of the wide-ranging laws and rules pertaining to 

disclosure and voting prior to the approval of its plan. 

Only a holder of a claim, interest or a creditor or its 

duly authorized agent or assignee can accept or reject a 

plan of reorganization. A mere record holder of a claim 

may not vote to accept or reject the plan unless it is an 

authorized agent of the creditor with said authority duly 

established under bankruptcy law and rules, see In re 

Southland Corp. 124 Bkry. R. 211, (Africk, 1991) and (Cap-

Ian, 1990). The time frame required for voting in bank-

ruptcies is stricter than that allowed in security solici-

tations. The claimants must be solicited directly with 

enough time allowed for study and response. In In Re 

Southland Corp. the Court directed Southland to redo its 

solicitation in part because in the Court's opinion the 

time of mailing of the disclosure statement did not allow 

sufficient time for claimants to review and respond to the 

solicitation. 

Risks of Filing Strategies 

So, risks abound in voluntary and involuntary filings 

as creditors jockey for position within the context of the 

voting process leading up to the approval or rejection of 
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the plan of reorganization. The risks increase as vulture 

funds seek to acquire claims at a discount in order to earn 

a disproportionate return for providing liquidity to claim-

ants that do not desire to or cannot hold the claims to 

fruition (Africk, 1991) and (Caplan, 1990). The risk in 

the prepackaged plan is that all laws, procedures, rules 

and regulations in soliciting and acquiring votes of ap-

proval for the plan of reorganization were not scrupulously 

followed. The court must find, before it can confirm the 

plan, that all was done in accordance with statutes and 

rules and the votes for approval were made by creditors and 

other claimants voting in good faith after being solicited 

by plan proponents in good faith (11 U.S.C. 1129). 

In reviewing the three different bankruptcy strategies 

investigated in this essay, i.e., voluntary, prepackaged 

and involuntary, each exhibits different kinds and amounts 

of risk, shown in Table II, below. These differences af-

fect the riskiness of each strategy. In a voluntary or 

prepackaged fiing management determines the time and venue, 

while in an involuntary one creditors or other claimants 

determine those key elements. In a prepackaged filing the 

key elements of the plan are disclosed, discussed and writ-

ten with representatives of the major claimants. It is a 

synthesis of ideas of the parties in interest. The outcome 
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Table II 

Comparison of Risk Factors in Filings 

Factor Voluntary Prepackaged Involuntary 

Petition a. Statutory 
low risk. 
b. Good forum 
and timing. 

a. Statutory 
low risk. 
b. Good forum 
and timing. 
c. Plan pre-
pared 

a. Possible 
hostile forum 
and fewer de-
fenses . 
b. Bad faith 
filing damage. 

Case Admin. Debtor-in-Pos-
session. Con-
flict with cla-
imants and cre-
ditors . 

Debtor-in-Pos-
session. Less 
conflict with 
other parties 
in interest. 

Debtor-in-Pos-
session. Con-
flict with 
claimants and 
creditors. 

Plan Propose in 120 
days, approved 
180 unless ex-
tended. Other 
parties may 
propose plan. 

Substantially 
approved prior 
to filing. Must 
maintain ap-
proval process 
solidarity. 

Propose in 120 
days, approved 
18 0 days un-
less extended 
or others 
propose plan. 

Disclose Must disclose 
by bankruptcy 
law standard 
prior to get-
ting plan ap-
proval . 

May use alter-
nate law to 
disclose, but 
must meet Court 
voting approv-
al . 

Must disclose 
by bankruptcy 
law standard 
prior to get-
ting plan ap-
proval . 

Vote Over 50% of 
number in and 
2/3 of book 
value of claims 
in impaired 
classes. Vul-
tures may block 
approval. 

Over 50% of 
number and 2/3 
of book value 
of claims of 
impaired by 
class. Voting 
rules different 
from SEC. 

Over 50% of 
number in and 
2/3 of claims 
value in im-
paired class-
es. Vulture 
fund may block 
approval. 

Confirmation Approved under 
11 U.S.C. 1129. 

Rule compli-
ance, approved 
11 U.S.C. 1129. 

Approved under 
11 U.S.C. 1129 

11 U. S. C. 1.01 et seq. 
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of a Chapter Eleven bankruptcy proceeding is usually a 

product of negotiation. The plan is a composite of compet-

ing forces vice a one dimensional product. 

In a prepackaged case planners work to get the plan as 

close to complete as the debtor can in the time perceived 

available before involuntary filings commence,in a volun-

tary filing plan proposal and negotiation occurs after the 

filing. Negotiations concerning the plan and use of the 

assets continue after the filing until a plan is proposed 

and approved. While the parties may be adversarial, the 

court encourages negotiation (LoPucki and Whitford, 1991). 

In involuntary cases the plan is the product of negotiation 

among adversaries after trial on the validity of the peti-

tion. 

Theory, Sample and Methodology 

According to the efficient markets hypothesis, secu-

rity prices fully reflect all available information (Fama, 

1970 and 1991). Researchers tied the degree of efficiency 

in the market to the kind of information impounded into the 

prices. They describe the efficiency as being weak form 

with past price and volume information impounded into cur-

rent prices, semi-strong form with all publicly available 

information impounded into current prices and strong form 

with all information impounded into prices (Fama, 1970). 
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Some found the movement of information from words and num-

bers into prices and returns rapid, often within minutes of 

an announcement (Dann, Mayers and Raab, 1977) and (Jennings 

and Stark, 1986). Others noted a long term or short term 

over reaction by the market for various kinds of news (De-

Bondt and Thaler, 1985) and (Schatzberg and Reiber, 1992). 

This paper is concerned about the impounding of information 

over two short periods of time. One period under study 

surrounds the Chapter Eleven bankruptcy filing date, while 

the second surrounds the first public announcement of 

financial distress. 

The first part of this section discusses some of the 

more important prior studies and theories behind price 

movements and returns changes occurring surrounding a bank-

ruptcy filing. The second subsection discusses the sample 

selection process used in this study from selection of the 

time period to picking the sample companies. The third 

subsection briefly describes event study methodology, the 

particular methodology utilized in testing the hypotheses 

about the market's reaction to the three bankruptcy strate-

gies tested. 

Prior Studies 

Given that information is impounded into prices using 

some rational process, one must first determine if the ac-
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tion examined is a source of information for the market. 

Intuitively, bankruptcy filings should rank very high in 

the type of phenomenon producing impact in the market. 

This intuition has been borne out by numerous researchers, 

including Aharony, Jones and Swary (1980), Eberhart, Moore 

and Roenfeldt (1990) and Clark and Weinstein (1983). Each 

of these studies found the market impacted by bankruptcy 

information, in terms of the decline in returns on the 

stock and the value of the firm occasioned by the filing. 

Although not specifically concerned with bankruptcy, two 

researchers, in a study of the Japanese stock market, con-

firmed negative information has a greater impact on market 

returns than positive information (Engle and Ng, 1993). 

Table III provides a summary of the results of four prior 

studies measuring the impact of bankruptcy announcements on 

firm value or stock returns. 

Clark and Weinstein used a cumulative abnormal return, 

CAR, calculated using daily or weekly data and expressed as 

a percentage (Clark and Weinstein, 1983). The table below 

reports their resulting returns of -47% for a daily return 

and -30% for a monthly return. Another study, (Aharony, 

Jones and Swary, 1980), while primarily concerned with the 

variance in returns of firms nearing bankruptcy, reported 

on a cumulative weekly differential portfolio return, CDR, 
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which was the difference in returns between a portfolio of 

healthy firms and a portfolio of firms that eventually went 

bankrupt. The CDR reflects increasingly negative returns 

prior to bankruptcy culminating in a -89.7% the week pre-

ceding the filing. Bankruptcy filings have been associated 

with a loss in value (Eberhart, Moore and Roenfeldt, 1990). 

An estimation of abnormal returns by bankrupt firms, 

the average holding period prediction error (AHPPE) was 

reported in (Schatzberg and Reiber, 1992) for a group of 

bankrupt firms. This is an estimation of the abnormal 

return experienced by the bankrupt firms. 

Lang and Stulz used daily data to compute the abnormal 

return, AR (Lang and Stulz, 1992). The AR averaged between 

-23% and -28% for their sample which was computed utilizing 

the methodology of (Scholes and Williams, 1977) and (Mik-

kelson and Partch, 1988). These abnormal returns were sig-

nificant at levels better than p<0.05 with an average z-

score for the window -5,+5 of 16.85. 

The above studies examined various aspects concerning 

bankruptcy, but did not look at the impact of the type of 

filing on the abnormal returns. The results are all sta-

tistically significant and chronicle the degree of bad news 

impounded into returns by a bankruptcy filing or announce-

ment of a filing. A Chapter Eleven filing is bad news of 
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the first order heralding a positive probability of the 

loss of invested capital, dilution of equity holders due to 

lower priority held by them, and a period of increased 

operating costs in the form occasioned by court supervi-

sion. It further confirms the firm will experience a pe-

riod of direct costs imposed by attorneys, accountants, 

experts and court administrators. Table III, below pro-

vides a summary of the studies. 

Table III 

Prior Studies on Impact of Bankruptcy on Value or Returns 

Study Type Data Change Return 

Clark and Weinstein 
(1983) 

Daily and Monthly Daily CAR -47% 
Monthly CAR -30% 

Aharony, Jones and 
Swary (1980) 

Weekly CDR -89.7% for week 
prior 

Schatzberg and 
Reiber (1992) 

Daily AHPPE -45.8% 

Lang and Stulz 
(1992) 

Daily AR -23% to -28% 

They uniformly report abnormal negative returns. The 

abnormal returns are significant at the 0.05 <p level or 

better. This study centers on the amount and type of in-

formation impounded into the market by the particular fil-

ing strategy utilized by the debtor firms: voluntary, 

involuntary or prepackaged. The choice of Chapter Eleven 
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bankruptcy filing strategy may impact returns on common 

stock differently. 

Financial Distress as News to the Market 

That the firms in the sample were in financial dis-

tress was no surprise to anyone. Most, if not all of the 

firms in the sample below, defaulted on principal, interest 

or covenants of public or private debt. Some had judgments 

rendered against them and sought refuge in Chapter Eleven 

to escape the collection process. Others could not pay 

their debts as they came due. For others, involvement in 

protracted litigation with no end in sight caused the fil-

ing for protection. Almost all were subjects of articles 

in the press or in wire services before the filing of the 

petition for relief in their case. Here the particular 

type of filing is of interest, i.e., voluntary, involuntary 

or prepackaged. 

Does a particular form of filing carry more informa-

tion to the market, or perhaps carry more negative or less 

negative information to the market? A brief review of the 

forms of filing investigated helps orient questions for 

this study. In a voluntary filing, the firm is in a bank-

ruptcy proceeding as the order for relief is granted con-

temporaneously with the commencement of the case. Only the 

upper level of management and the law firm filing the cause 
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need know of the time and place prior to the filing. In a 

prepackaged case, management announces its intention to 

file and attempts to obtain sufficient votes to approve a 

plan prior to the filing. While only upper management and 

the attorneys need know the exact time and place of the 

filing, creditors also have prior knowledge of the filing. 

Typically an announcement is made after obtaining the mini-

mum level of approval for the proposed plan. 

In an involuntary filing, three creditors or claimants 

participate in the filing and their management and law 

firms have prior knowledge of the event. Since there are 

costs to be paid for good faith and damages for bad faith 

filings, finding three creditors willing to participate in 

an involuntary filing may be difficult. The debtor firm 

remaining in bankruptcy9 after trial is no certainty. 

Recent research noted negative information has a 

greater impact on the market than positive (Engle and Ng, 

1993). So, a voluntary filing should have the greatest im-

pact on returns with its generally negative information. A 

prepackaged plan with its somewhat positive information 

should impact returns the least. The involuntary filing 

with its uncertainty of the debtor being in bankruptcy or 

9In this study two firms had involuntary petitions filed 
against them, but did not enter bankruptcy, Tucson Power and 
MGM Pathe Communications. 
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being able to stabilize its relations with its creditors 

should lie somewhere between voluntary and prepackaged. 

With that in mind the following hypotheses are propounded: 

Hypothesis 1: 

H0: There is no difference between the average cumulative 
abnormal returns around a filing date for firms filing 
a voluntary petition than those filing a prepackaged 
petition. 

Ha: The average cumulative abnormal return around the fil-
ing date is more negative for firms filing a voluntary 
petition than those filing a prepackaged petition. 

Hypothesis 2: 

H0: There is no difference between the average cumulative 
abnormal returns around a filing date for firms filing 
a voluntary petition than those having an involuntary 
petition filed against them. 

Ha: The average abnormal return around the filing date is 
more negative for firms filing a voluntary petition 
than those firms which had an involuntary petition 
filed against them. 

Hypothesis 3: 

H0: There is no difference between the average cumulative 
abnormal returns around a filing date for firms having 
an involuntary petition filed against them than for 
those firms filing a prepackaged bankruptcy petition. 

Ha: The average cumulative abnormal return around the fil-
ing date is more negative for firms having an involun-
tary petition filed against them than for those firms 
filing a prepackaged petition. 

Information is impounded into prices as news comes to 

the market. The different strategies may impact management 

differently. This could have an impact on the ultimate 
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choice of strategy which in turn may be perceived by the 

market. With different bankruptcy strategies does differ-

ent information enter the market with the first signs of 

distress for the firm? Or, does the market perceive which 

strategy a firm will use when distress is or announced? 

If the strategy is anticipated by the market, there 

should be a difference in the average prediction errors for 

firms using the different strategies. Since in most in-

stances, the first announcement of distress does not dis-

cuss the particular form of bankruptcy strategy utilized, 

it is hypothesized there will be not statistically signifi-

cant difference in the abnormal returns for the three stra-

tegies at the first sign of significant distress. With 

that in mind the following hypotheses are propounded: 

Hypothesis 4: 

H0: The average cumulative abnormal return around the 
announcement of financial distress is not statisti-
cally different for those filing a voluntary petition 
from those filing a prepackaged petition. 

Ha: The average cumulative abnormal return around the 
announcement of financial distress is statistically 
different for those firms filing a voluntary petition 
from those filing a prepackaged petition. 

Hypothesis 5: 

H0: The average cumulative abnormal return around the 
announcement of financial distress is not statisti-
cally different for those firms filing a voluntary 
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petition from those firms having an involuntary peti-
tion filed against them. 

Ha: The average cumulative abnormal return around the 
announcement of financial distress is statistically 
different for those filing a voluntary petition from 
those firms having an involuntary petition filed 
against them. 

Hypothesis 6; 

H0: The average cumulative abnormal return around the 
announcement of financial distress is not statisti-
cally different for those firms filing a prepackaged 
bankruptcy from those having an involuntary petition 
filed against them. 

Ha: The average cumulative abnormal return around the 
announcement of financial distress is statistically 
different for those firms filing a prepackaged bank-
ruptcy from those firms having an involuntary petition 
filed against them. 

In the next subsection of this paper the rules and proce-

dures used in sample selection are discussed. 

Sample Selection 

This study concentrates on the market impact of cer-

tain bankruptcy strategies. The sample consists of firms 

filing for bankruptcy after October 1, 1979, the effective 

date of The Bankruptcy Code. Proceedings filed under for-

mer law would not be comparable since the proceedings are 

different and the differences may affect the returns 

(White, 1983), although that result is not a foregone 

conclusion, (Morse and Shaw, 1986). The sample was further 

restricted to filings occurring after 1984, in order to 
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have similar law and court decisions affecting the cases. 

A search of the Wall Street Journal, New Generations The 

Bankruptcy Data Source, The Standard and Poors Daily News 

and Disclosure Inc. on Lexis Nexis on line computer data 

base uncovered bankruptcies with the form and date of fil-

ing available in the announcement. Since the study deals 

with the impact of stock returns around the event date, all 

sample firms were publicly traded companies at the time of 

filing with their returns available on the Center for Re-

search in Security Prices, CRSP, daily returns tape current 

through 1993. 

The final sample consists of a total of 73 firms. 

Thirty-eight firms filed a voluntary petition without a 

plan of arrangement. Nineteen firms filed a prepackaged 

petition. The remaining 16 were the subjects of involun-

tary filings. The small number of involuntary filings 

would tend to indicate the involuntary proceedings are the 

worst news, but only an analysis of the data can provide 

insight into this area. It may be that an involuntary pro-

ceeding is the worst news for management if the trial is 

lost, but not for the investor. The involuntary filing 

strategy may indicate poor management or a desire to play 

hard with creditors and other claimants. The next sections 

of this essay provide a more complete exposition of this. 
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For a complete listing of the sample firms, bankruptcy 

filing date and form of petition, see Appendix A. The 

firms appear on all the national exchanges, the New York 

Stock Exchange, the American Stock Exchange and the Na-

tional Association of Security Dealers Quotes System, al-

though most are on the New York and American exchanges. 

The sample includes four airline bankruptcies. The 69 

remaining bankruptcies include four home builders and no 

more than two from 59 other industries. A large number of 

the bankruptcies occurred in the later part of the sample 

period because prepackaged bankruptcies did not appear in 

large numbers until after 199010. The sample includes no 

pure bank holding companies. Otherwise, the sample is 

representative of the bankruptcies occurring over the sam-

ple period. 

The date of first announcement of financial distress 

was obtained by searching the same data bases for the ear-

liest references to bankruptcy filing, default or restruc-

turing, by the sample firms. The announcement date was the 

10Crystal Oil Company had the first prepackaged public 
company bankruptcy in 1986. Crystal was in and out of bank-
ruptcy in a matter of months. In Re Chateauguay was decided 
in 1987, although it remained in appellate court until 1990. 
This decision increased the liability of restructuring outside 
of bankruptcy thus making a prepackaged filing more appealing. 
Southland filed in 1990 with a lot of publicity popularizing 
the filing method. 
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event date for the first indication of financial distress. 

If the announcement in the databases was less than fifteen 

days prior to the filing, the firm was rejected from this 

sample. This provided a means for comparing the abnormal 

returns for testing hypotheses 4, 5 and 6 as is described 

in the next section. 

Methodology 

The general form of research methodology utilized in 

this study is an event study. The two areas of study com-

prise two separate events, the filing and the first public 

notice of the firm's financial distress. For the filing, 

the event day is defined as the day of a filing of a volun-

tary or prepackaged petition in a Chapter Eleven proceeding 

or the filing of an involuntary proceeding against the 

sample firm for hypotheses one through three. The event 

day is defined as the day of the first announcement of 

financial distress for hypotheses four through six. On 

occasion the event occurs on a day other than a trading day 

since the court accepts filings at times other than when 

the exchange is open. The court may accept petitions on 

holidays or any time a petitioner can get a judge to accept 

the filing. In the event the filing is accepted on a non-

trading day the return for the next trading day is used as 

the event day return. Use of more than one event window 
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including a somewhat larger event window of five days be-

fore to five days after the filing alleviates the bias 

occasioned by the above and aids in comparing results with 

other studies, Lang and Stulz (1992) and Clark and Wein-

stein (1983) for example. The filing date provides the 

earliest possible date of public knowledge of the actual 

bankruptcy filing while the prospect of filing in a pre-

packaged case is widely known. Publications o'f filing 

announcements generally appear one business day after the 

actual filing. 

The event day for financial distress is the date of 

the earliest announcement of possible bankruptcy, default 

occurring or restructuring for one of the sample firms in 

the popular press or the Wall Street Journal. All other 

procedures for administration of the tests for the differ-

ences in reaction to announcements of financial distress 

remain the same as the filing sample. Any differences in 

hypotheses testing will be discussed when developed. 

This study utilizes a single index market model as 

shown by equation (1), as the basis for measuring abnormal 

returns or prediction errors: 

R . = a. + $.R + e.„ (1) 

jt j Kj mt Jt 

where: Rjt = the rate of return for the jth firm's common 

stock on day t, not correlated with Rkt where k*j; 
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Rnt = the market index's rate of return on day t; 

ejt = a random homoskedastic variable independent 

of Rnt/ 

Pj = a parameter measuring the sensitivity of Rjt 

to Rmt; 

a-j = the intercept parameter for the regression 

for firm j. 

Prediction errors or abnormal returns for the firm's common 

stock are computed by subtracting the estimate of the re-

turn, Rjt, from the actual return, Rjt, as in equation 

PE.h = R . - a . - b.R , (2) 
jt jfc j J mt 

where: a3 = the ordinary least squares estimate of cXj and 

bj = the ordinary least squares estimate of 3-j. 

The arithmetic mean of the sample prediction errors 

computed as in equation (3) provides the average abnormal 

return or prediction error or APE: 
N £ 

APE„ = (3) 
c N 

where: N = the number of firms and 

t = the trading day. 

The compilation of the average abnormal returns as done in 

equation (4) commencing with day Tx and ending with T2 pro-

vides the cumulative average prediction error, CAPE. 
-I N T2 

C A F \ . ^ " "55 £ £ P E n (4) 

1 2 A/ j= l t = r1 
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MPE.. = R.- R „ 
jt J t mt 

The difference between the rate of return on the common 

stock of the jth firm and the observed return of the market 

index, Rmt, at day t, comprises the market adjusted return, 

MPE, as shown in equation 

(5) 

Computation of the average prediction errors or abnormal 

returns and cumulative average prediction errors follows 

from equations (3) and (4), above. 

Market model abnormal returns are utilized in con-

structing test statistics by the standardized abnormal re-

turn method proposed in Mikkelson and Partch (1988) and 

discussed in Cowan, Nayar and Singh (1990). A z-statistic 

as calculated in equation (6), below, determines the sig-

nificance level of the prediction errors: 

1 N 
z = — E 

PEit 

t=t, 

\ 
Var E PE 

t=t, Jt 

( 6 ) 

where: tx = the first day of the interval; 

t2 = the last day of the interval; 

N = the number of observations and the denomin-

ator is the square root of the variance of the 

CPE of firm j which is computed as below: 

Var(t,PE.J = V2 
jt j 

E (R -TR ) 
x mt m! T + + 

ED ED 

E {R -R ) 
t = l 

(7) 
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where: V^= the residual variance of firm j's market 

model regression; 

T = the number of days in the interval and equals 

t2-t1+l; 

ED = the number of days used to estimate the mar 

ket model; 

Rmt = the market return on day t and 

Rm= the average of the market return in the 

estimation period. 

This method corrects for autocorrelation reflected in 

abnormal returns caused by all returns being functions of 

the same market model parameter estimates. If uncorrected, 

the correlation causes a downward bias in the estimated 

variance of cumulative abnormal returns or prediction er-

rors and a concomitant upward bias in the test statistic 

(Cowan, Nayar and Singh, 1990) . 

The estimation period extends from day -285 to day 

-31, a 255-day term. The event period commences on day -30 

and continues to +30. Five time windows surrounding the 

event day are utilized for the computation of prediction 

errors or abnormal returns using the standardized abnormal 

return method of (Mikkelson and Partch, 1988) . These win-

dows are as follows: (-5,+5), (-2,+2), (-1,0), (0,+l) and 

(-1,+1), where the negative number is the number of days 
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prior to the event and the positive number is the number of 

days after the occurance of the event. 

A z-score provides a measure of the statistical sig-

nificance of the cumulative prediction errors for each 

window through comparing the z-score to the critical values 

of a standard normal distribution. While this shows the 

statistical significance of a particular category and win-

dow's abnormal return or prediction error, it does not tell 

the significance of the difference between the average 

abnormal returns for each category. 

The statistical difference between mean returns is 

determined by three separate testing techniques. First, 

nonparametric tests provide a measure of the significance 

in and among the cumulative abnormal returns of the firms 

for each of the filing strategies. A group comparison in 

the Kurskal-Wallis test followed by individual tests be-

tween the filing strategies provides a measure of the dif-

ference in central tendencies. Second, parametric statis-

tical tests in the form of a regression with a binary or 

dummy variable for each of the three bankruptcy strategies 

are used. The stra-tegies are included as independent 

variables through use of the dummy variables and the pre-

diction error for each bankruptcy is an independent vari-

able for each window. This provides a means to compute 
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average returns and test for equality of the means. This 

test may be computed by two different methods. One in-

cludes an intercept term and tests for the difference be-

tween the intercept and the average return of the two inde-

pendent variables in the regression. The other does not 

include an intercept and provides a means of comparing the 

average returns directly. 

The results from the regression are confirmed by a 

Tukey's studentized range test, a Bonferroni T test and a 

Scheffe test for each bankruptcy strategy and window for 

the filing date and the first date of noted distress. All 

of these are group tests for testing which of the group de-

scriptors are greater or less. The tests operate on the 

basis of a regression and are very similar to the two meth-

ods utilizing dummy variables. They do provide a means for 

making group comparisons with a defined confidence level. 

In the course of performing these tests a group confidence 

interval of p<0.05 was utilized. The next section presents 

the results of the event study for all windows and bank-

ruptcy strategies. The section includes a discussion of 

the strategies' cumulative abnormal returns and the analy-

sis of the individual test results with respect to the 

filing dates. This analysis provides a measure of the 
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market impact of the filing. The filing impact may be 

looked upon with fincial distress data presented later. 

Results Surrounding Filing Dates 

The combined cumulative abnormal prediction errors for 

debtor firms have statistical significance results at the 

0.001 level for all windows. While the actual differences 

require statistical testing to confirm the significance of 

the differences, some comparison of raw scores may prove 

interesting. The voluntary filing produced the greatest 

raw negative average cumulative abnormal return around the 

filing date with average abnormal returns of -35.81% and a 

z-score of -27.62. The prepackaged filing strategy pro-

duced the least negative raw average cumulative abnormal 

returns with an average abnormal return of 1.11% and a z-

score of 1.46. Table IV, below, provides a summary of 

these results. 

The real news in Table IV is not that the entire port-

folio has negative returns, but that firms following a 

prepackaged filing strategy had average abnormal returns 

that were not significantly different from zero in any 

window. The news of bankruptcy appears to not be uniformly 

bad, but rather may differ depending upon the form of bank-

ruptcy strategy used by the filing firm. Even the largest 

negative average abnormal return for the prepackaged filing 
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strategy is relatively small at -4.74% and insignificant 

with a z-score of -0.02 for the window from five days be-

fore the filing to five days after the filing. It appears 

that the information is in the marketplace prior to the 

filing date and some of the investors view the filing as 

Table IV 

Average Cumulative Abnormal Returns 

Window 

Filing (-1,+1> (-1,0) <-2,+2) <0,+l) (-5,-1-5) 

Voluntary -35.81% 
(-27.62)* 

-21.47% 
(-19.95)* 

-26.40% 
(13.91)* 

-35.24% 
(-27.43)* 

-25.44% 
(-8.31)* 

Prepackage -3.34% 
(-.92) 

1.11% 
(1.46) 

-4.42% 
(-1.02) 

-4.33% 
(-1.33) 

-4.74% 
(-.02) 

Invol. -10.69% 
(-6.97)* 

-4.43% 
(—2.02)# 

-5.56% 
(-3.20)* 

-8.48% 
(-7.44)* 

-8.60% 
(-2.79)* 

Combined -22.19% 
(-22.'23) * 

-12.02% 
(-14.71)* 

-16.19% 
(-12.10)* 

-21.16% 
(-24.15)* 

-16.64% 
(-7.39)* 

Two tailed z-scores are in parentheses below the cumulative abnormal 
return data. Significance at the 0.05 is denoted #, at the 0.01 level 
by ** and significance at the 0.001 level is denoted by *. 

good news. 

The second interesting result from this study is the 

size and significance of the negative returns occurring in 

the returns of firms following an involuntary bankruptcy 

strategy. The most negative return for the involuntary 

group occurred at the -1 to +1 window with an average ab-

normal return of -10.69 and a z-score of -6.97. The least 

negative average abnormal return for the involuntary strat-
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egy occurred in the -1 to 0 window with an average abnormal 

return of -4.43% and a z-score of -2.02. 

On the surface there appears to be some dissemination 

of the news for the involuntary filings prior to the filing 

date, or there may be some uncertainty as to the eventual 

results of the filing. The release of information prior to 

the bankruptcy date was analyzed by a separate event study 

using windows of -30 to -6 and -5 to -2. Appendix C pro-

vides the results of this study which tends to support 

information leaking out ahead of the filing date for the 

voluntary filing strategy, but not for those following the 

prepackaged or involuntary strategies. 

In any event, from inspection there appears to be a 

difference between involuntary filings and prepackaged 

filings, both of which appear to be different from volun-

tary filings. On the surface it would appear that the 

abnormal returns are just as predicted with the prepackaged 

bankruptcy strategy having the least negative average ab-

normal return followed by the involuntary bankruptcy strat-

egy and followed up by far the greatest average abnormal 

return generating strategy, the voluntary filing. The 

degree or significance of the difference depends on the 

results of the tests to follow. 
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The voluntary filing strategy appears to have the most 

negative of the average abnormal returns. The negativity 

of the cumulative average returns for the voluntary strat-

egy is not surprising and in accord with prior results as 

shown in Table I, above. Its strong negative average ab-

normal returns in all windows drive the negative returns 

for the combined portfolio, the last line of Table IV. The 

voluntary abnormal return is the most negative of the fil-

ing strategies for the -1 to +1 window at -35.81% and a z-

score of -27.62. This level was almost matched by the 

average abnormal return for the window for the 0 to +1 

window filing at -35.24% and a z-score of -27.43. 

While there appears to be significant differences 

between each pairing of bankruptcy filing strategies, the 

true nature of the difference cannot be ascertained without 

using appropriate statistical tests. The first test is a 

nonparametric test for comparison of measures of central 

tendencies or of the distributions, the Kurskal-Wallis 

test, described below. The second test involves two sta-

tistical testing methods for comparison of the mean abnor-

mal returns among the three strategies through use of a 

regression utilizing binary or dummy variables and a series 

of tests between means described below. The third tech-

nique utilizes an ANOVA test for unequal samples which is 
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similar to the regression procedures but uses family tests 

including, Tukey's studentized range, Boneferroni T, and 

Scheffe. and a Ryan-Einot-Gabriel-Walsh multiple F-test. 

Nonparametric Test Results 

The Kurskal-Wallis test is a nonparametric test which 

utilizes the rank of the cumulative abnormal returns to 

differentiate between the bankruptcy strategies. The cumu-

lative abnormal returns are placed in a vector for all the 

strategies for each window. Ranks are assigned to each 

return in this vector. These rank numbers are summed by 

strategy and the Kurskal-Wallis confidence interval is 

computed for the group using the formula: 

nT(nT-l) { ± + ± ) 
(VRi~VRt)±

B 

where: yRi is the average rank for one strategy; 

12 n. n 
1 t 

( 8 ) 

liRt is the average rank for another strategy; 

B is z(1 - a/2g); 

nT is the total number of observations; 

n± is the number of observations for a strategy; 

nt is the number of observations for another 

strategy. The B is a measure of the confidence 

interval for a specific z score which is deter-

mined by computing the required confidence level 

by dividing the normal confidence indicator, a, 

by two times g=[r(r-l)/2] when r is the number of 
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strategies being compared (Neter, Wasserman and 

Kutner, 1990). 

Combined Kurskal-Wallis scores indicate a family dif-

ference at the p<0.05 level for all windows except for the 

-5 to +5 window. Individual pair tests indicate the pre-

packaged strategy is significantly different from the vol-

untary strategy in three windows and the involuntary strat-

egy is significantly different from the voluntary strategy 

in two windows, -2 to +2 and -1 to +1. Table V, below, 

provides further information about about these tests. 

Table V 

The Confidence Intervals Between Filing Date Returns 

Window 
Filing <-1,+1> <-•i,o> (-2,+2) (0 ,+D (-5,+5) 

Voluntary 21 . 68 4* 25 .29** 16.211 21. 289* 10.132 
Prepack 

Voluntary 14 . 827* 10 . 912 14.998* -2. 978 8. 608 
Invol. 

Invol. 6 .858 14 .378 1.223 24. 268** 1.523 
Prepack 

superscripted by * were different at a p<0.05 level and those super-
scripted by ** were different at a p<0.01 level. 

Results for Parametric Tests Between Pairs 

In the first parametric method the abnormal returns 

are used as the dependent variable in a regression with 
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three dummy variables, one for each of the three bankruptcy 

strategies. The regression model appears as follows: 

RI = aDj. + bD2 + CD3 + e± (9) 

where: R± is the prediction error for firm i; 

Dx = 1 if prepackaged and 0 otherwise; 

D2 = 1 if involuntary and 0 otherwise; 

D3 = 1 if voluntary and 0 otherwise; 

a = a regression parameter for prepackaged; 

b = a regression parameter for involuntary and 

c = a regression parameter for voluntary. 

This method allows for a comparison among the coeffi-

cients through an F-test. The F-test can be used to com-

pare the parameters to see if one is equal to the other or 

if all the parameters are equal to each other or another 

value such as zero. 

Another method of using binary variables in a regres-

sion to test for the difference between two parameters or 

averages as in the case is by using one less binary vari-

able than averages tested. In this case the regression 

would look like the following: 

Ri = a + BDX + CD2 + e (10) 

where: R± = the prediction error for firm i; 

a = the average return for voluntary strategy; 

Dj = 1 if prepackaged 0 otherwise 
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D2 = 1 if involuntary 0 otherwise. 

b = the parameter indicating the difference be-

tween the voluntary and the prepackaged filing 

prediction errors and 

c = the parameter indicating the difference be-

tween the voluntary and the involuntary filing 

prediction errors. 

The coefficients in this regression are the difference 

between the intercept term and the average return for when 

the dummy variable is one. Using this procedure the re-

gression produces tests for the average abnormal returns 

for involuntary and voluntary filing strategies (Kmenta, 

1986). Repeated regressions provide parameters to test 

between each of the strategies in turn. A t-test aids in 

determining the significance of the difference. This me-

thod directly tests whether one average abnormal return 

differs significantly from another; however, it requires 

two regressions for each window. With the former technique 

a series of F-tests could be run at the same time to com-

pare each group of average abnormal returns. While both 

the t-tests and the F-tests were performed Table VI, below, 

only reports the results of the F-tests. Appendix B con-

tains the t-tests confirming the results shown in Table VI. 

The F-test was computed by using the mean squared 
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error from the regression for the denominator and the qua-

dratic form of the estimation for each of the parameters 

for the numerator. Table VI, below, provides the parameter 

values and F-Value the differences between strategies for 

each window. It indicates the CPEs for the involuntary and 

prepackaged filing strategies are not different at the 

p<0.05 level. It further indicates that both the involun-

tary and prepackaged filings are statistically different 

from the voluntary filings at the p <0.05 level for all 

windows except for the -5 to +5 window. 

Table VI 

Differences Between Filing Date Average Abnormal Returns 

Window 

Strategy ( -1,+1) (-1,0) (-2,+2) <0,+l) <-5,+5) 

Prepack - . 0 3 3 3 7 . 0 1 1 0 9 7 - . 0 4 4 1 9 5 - . 0 4 3 2 4 9 - . 0 4 4 8 9 
Invol - . 1 0 6 8 9 - . 0 4 3 3 6 7 - . 0 5 5 6 1 6 - . 0 8 4 8 3 1 - . 0 8 5 9 5 
F-Value ( . 6 0 6 1 ) ( . 4 2 2 7 ) ( . 0 1 2 3 ) ( . 2 5 5 0 ) ( . 1 0 6 8 ) 

Prepack - . 0 3 3 3 7 . 0 1 1 0 9 7 - . 0 4 4 1 9 5 - . 0 4 3 2 4 9 - . 0 4 4 8 9 
Vol. - . 3 6 7 5 3 - . 2 2 0 3 - . 2 6 4 0 1 - . 3 6 1 6 6 1 - . 2 5 4 4 1 8 
F-Value ( 1 7 . 6 7 ) * ( 1 0 . 7 7 ) * ( 6 . 4 1 ) * * ( 2 1 . 1 1 ) * ( 3 . 9 2 5 ) 

Invol - . 1 0 6 8 9 - . 0 4 3 3 6 7 - . 0 5 5 6 1 6 - . 0 8 4 8 3 1 - . 0 8 5 9 5 
Vol - . 3 6 7 5 3 - . 2 2 0 3 - . 2 6 4 0 1 - . 3 6 1 6 6 1 - . 2 5 4 4 1 8 
F-Value ( 9 . 9 6 8 ) ( 5 . 8 4 ) * * ( 5 . 3 4 ) * * ( 1 4 . 8 0 ) * ( 2 . 3 5 3 ) 

The two numbers above are the parameter values. The number in paren-
theses is the F-Value for a comparison of the two parameters being the 
equal. The F-Values are significant at p<0.01 for those values super-
scripted with * and at p<0.05 for those superscripted with **. 

The voluntary filing appears to bring the most news to 

the market. The involuntary filing appears to bring less 

news to the market, possibly because of leakage. Then 
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again the market may look at the filing as one that is not 

certain to put the debtor into a chapter proceeding. In 

the prepackaged strategy there is no surprise as to the 

actual filing, but there is a shock as to when. The filing 

may also be good news for some. 

Results of Family ANOVA Tests 

Further tests on each of these pairs using three dif-

ferent methods of family comparisons based upon ANOVA pro-

cedures provide additional evidence of the differences 

between the mean abnormal returns of bankrupt firms grouped 

by bankruptcy strategies. The three tests are the Bone-

ferroni, Tukey and Sheffe tests. Each of the comparisons 

confirmed the results given by the regression and F-tests 

at family confidence intervals of p<0.05. The ANOVA pro-

vides essentially the same test as the regression tests 

because of the qualitative nature of the regressors (Neter, 

Wasserman and Kutner, 1990). The family comparisons pro-

vide means of comparing all of the group at the same time 

at a set family confidence level. 

In the Tukey method of multiple comparisons the dif-

ference between strategies and an estimated standard devia-

tion are computed. These are then used to compute confi-

dence intervals for each two pairs of strategies in the 

group as follows: 
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D = yi-L — ]i2 (Ha) 

s {D} = [MSE (1/n.i + l/n2) ]
1/2 (lib) 

where: D is the difference between two means, and ]i2; 

MSE is the mean squared error; 

n1 = the number of observations for a strategy 

and 

n2 = the number of observations for another 

strategy (Neter, Wasserman and Kutner, 1990). 

The test statistic is compared to a standard normal value 

to determine its significance. 

The Scheffe method of multiple comparisons compares 

all possible contrasts among factor level means. The 

Scheffe method confidence level is 1-a. The Scheffe esti-

mator is computed by multiplying the contrast level c by 

the mean of the class ji. The total of the contrast levels 

sums to zero. The equation for the Scheffe test is as 

follows: 

L = T.C.Y. (12a) 

where the estimated variance is given by: 

S2[L] =MSEE. ( — ) (12b) 
1 N. 

1 

and the critical value S used to compute the Scheffe confi-

dence interval is given by: 

S2=(r-1)F(1-a; r-1, nT-r) (12c) 
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The Scheffe test provides a better test for general con-

trast than Tukey, but for pairwise comparisons the Tukey 

test is superior (Neter, Wasserman and Kutner, 1990). 

The Boneferroni test for multiple comparison provides 

a means for testing groups of averages. The Boneferroni 

test uses a confidence interval based on a t-statistic 

computed from the following equations: 

L.± Bs[L.] i = l, ...,g (13a) 

where: B=t(l-a/2g; nT-r) (13b) 

and g is the number of linear combinations tested. The 

Boneferroni test is preferred if the number of contrasts is 

approximately the same as the factor levels. The Scheffe, 

Tukey and Boneferroni tests can all be calculated and the 

smallest utilized as the selection does not depend on the 

data (Nester, Wasserman and Kutner, 1990). The results of 

all tests are provided below. 

The family confidence level is different from the 

individual confidence levels reported earlier because for 

each single degree of freedom test used the family signifi-

cance level is divided by the number of tests to arrive at 

the comparable confidence level of individual tests to use. 

In other words, if one is interested in three single degree 

of freedom tests with a family level of significance of 

a=0.05, then each test whether t or F must be conducted 
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with a=.05/3 or .0167 (Neter, Wasserman, and Kutner, 

1990). The Scheffe test does not uses the standard confi-

dence level 1-a, and is based upon an F-test as opposed to 

a standard normal as the Tukey or the t-test as the Bone-

ferroni. 

There appears to be no significant difference between 

the prepackaged and involuntary strategies at a 0.05 family 

confidence interval. The average cumulative abnormal re-

turns associated with firms utilizing a prepackaged strat-

egy appear significantly different from those following a 

voluntary strategy at a p<0.05 family confidence interval 

for all windows save for the (-5,+5) window. Involuntary 

filing returns are different from voluntary filings in two 

windows with the Bonferroni and Scheffe tests and three 

with the Tukey test. Table VII summarizes the results. 

The abnormal returns are provided with notations con-

cerning the statistical significance of the difference by 

each test applied. The involuntary strategy differs sig-

nificantly from the voluntary strategy, but not from those 

using a voluntary filing strategy. The mean prediction 

errors differed significantly as measured for the (-1,+1) 

and (0,+1) windows. The involuntary filing mean prediction 

error and the voluntary mean prediction error are different 

in the (-5,+5) and (-2,+2) windows. Tests for the (-1,0) 
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window provided mixed results. The Tukey tests reflect 

differences in the abnomal returns at the p<0.05 level 

while the other tests do not. The Tukey test controls Type 

I errors and has lower Type II errors than the Boneferroni 

or the Scheffe tests. The Tukey test performs better than 

Table VII 

Difference of Filing Date Means Test Results 

Window 

Test <-l,+l) (-1,0) (-2,+2) <0,+l) (-5+5) 

Tukey 
Inv-Pre 7.35 5.45 1.14 4.16 4.11 
Vol-Pre 26.60* 23.14* 21.98* 31.84* 20.95 
Vol-Inv 33.42* 17.69* 20.84 27.68* 16.85 

Boneferroni 
Inv-Pre 7.35 5.45 1.14 4.16 4.11 
Vol-Pre 26.60* 23.14* 21.98* 31.84* 20.95 
Vol-Inv 33.42* 17.69 20.84 27.68* 16.85 

Scheffe 
Inv-Pre 7.35 5.45 1.14 4.16 4.11 
Vol-Pre 26.60* 23.14* 21.98* 31.84* 20.95 
Vol-Inv 33.42* 17.69 20.84 27.68* 16.85 

The numbers are the differences between the means for the strategies 
indicated. Tests utilized were the TukeyTs studentized range test, 
the Boneferroni (Dunn) T tests and ScheffeTs test. The * indicates the 
difference between the cumulative abnormal returns of the two strate-
gies was statistically significant at the p<0.05 family level. 

the other tests in pairwise comparisons and in tests of 

unequal cell sizes such as those here (Neter, Wasserman and 

Kutner, 1990). Table VIII, below, provides a summary of 

test results for for hypotheses, 1, 2 and 3. The cumula-

tive abnormal returns of voluntary filiers appear signifi-

cantly different from either prepackaged or involuntary 
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Table VIII 

Hypotheses Results for Filing Dates 

Hypothesis 1 

H0: There is no difference between the average Reject 1,2,3,4 
cumulative abnormal returns around a filing Fail to Reject 5 
date for firms filing a voluntary petition and 
those filing a prepackaged petition. 

Ha: The average cumulative abnormal return around 
the filing date is more negative for firms 
filing a voluntary petition than those filing 
a prepackaged petition. 

Hypothesis 2 

H0: There is no difference between the average Reject 1,2,4 
cumulative abnormal returns around a filing Fail to Reject 
date for firms filing a voluntary petition 3,5 
than those having an involuntary petition 
filed against them. 

Ha: The average abnormal return around the filing 
date is more negative for firms filing a 
voluntary petition than those firms which had 
an involuntary petition filed against them. 

Hypothesis 3 

H0: There is no difference between the average Fail to Reject 
cumulative abnormal returns around a filing 1,2,3,4 and 5 
date for firms having an involuntary petition 
filed against them than for those firms filing 
a prepackaged bankruptcy petition. 

Ha: The average cumulative abnormal return around 
the filing date is more negative for firms 
having an involuntary petition filed against 
them than for those firms filing a prepackaged 
petition. 

filers. The involutary cumulative abnormal returns are not 

significantly different from the prepackaged cumulative 

abnormal returns in any of the windows tested. The test 
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results indicate a difference between the returns of firms 

following a voluntary strategy and the returns of firms 

following prepackaged or involutary filing strategies, at 

least for the windows closest to the filing date. The 

difference appears to be less for firms following an invol-

untary strategy as is seen by the insignificance of the 

abnormal returns two days on either side of the bankruptcy 

filing. The lack of discernable difference between the 

prepackaged strategy and the involuntary strategy may indi-

cate that uncertainty about a firm staying in bankruptcy 

may reduce the market impact of the news fo the filing. 

The next section compares the abnormal returns around the 

announcement date of the first significant financial diffi-

culty for the debtor firms. 

Results Surrounding Dates of First Financial Distress 

As noted previously, the fact that the firms in the 

sample were in financial distress was of no great surprise. 

In 61 cases, prior news indicated the firm defaulted on a 

bond or note payment or even discussed bankruptcy proceed-

ings if not actually asking for votes on a prepackaged plan 

of arrangement. This section reports on an event study 

using an announcement date prior to the actual filing of 

the proceeding as the event day for the 61 affected firms. 

Table IX, below, reports the results of that event study. 
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Not surprisingly, cumulative average prediction errors 

for the combined portfolio are both negative and signifi-

cant for all windows. The average cumulative abnormal 

returns for two bankruptcy strategies appear to be driving 

this result. The prepackaged and voluntary bankruptcies 

appear to have larger and more significant negative re-

turns. The actual difference between returns must be 

tested using appropriate statistical testing techniques, 

but the levels of significance are greater as measured by 

individual z-scores. This pattern appears to be the case 

for each window for the filing event study. Changing the 

time frame where the results are not significant or large 

changes are the results of the tests. This may be seen 

further on in the paper. Table IX, below, provides a view 

of the results. The largest raw negative response for the 

combined portfolio occurred in the (-1,0) window with a 

-9.73% return. The prepackaged strategy had the greatest 

raw negative abnormal return with -14.05% for the same 

window. The prepackaged strategy also had the only posi-

tive abnormal return with 1.95% in the (-5,+5) window. 

Firms utilizing the involuntary strategy experienced 

the least negative raw returns and the least significant 

returns. Those using the voluntary strategy had signifi-

cant negative returns in all windows. The significance of 
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the voluntary average abnormal return virtually ensure that 

the combined result is significant. 

The lack of highly significant abnormal returns for 

the involuntary strategy following firms appears interest-

ing; however, the real question at present concerns the 

Table IX 

Average Abnormal Returns Around Distress Announcements 

Window 

Filing (-1,+1> (-1,0) <-2,+2) (0,+1) (-5,+5) 

Prepacked -11.27% 
(-4.82)* 

-14.05% 
(-6.86)* 

-9.18% 
(-2.69)* 

-6.55% 
(-4.46)* 

1. 95% 
(-.2014) 

Invol. -4.86% 
(-1.13) 

-5.28% 
(-1.37) 

-9.36% 
(-2.18)** 

-2.55% 
(-1.12) 

-2.57% 
(-.655) 

Voluntary -6.84% 
(-7.097)* 

-8.3% 
-8.048* 

-7.7% 
(-7.32)* 

-6.61% 
(-9.8)* 

-5.77% 
(-4.92)* 

Combined -7.5% 
(-7.87)* 

-9.15% 
(-9.73)* 

-8.57% 
(-7.44)* 

-5.48% 
(-9.46)* 

-2.7% 
(-3.72)* 

Average abnormal returns with associated Z-scores in parentheses below 
them. The * indicates scores significant at the p<0.01 level and the 
** indicates scores significant at the p<0.05 level. 

significance of the difference between the returns of the 

three filing strategies. Using the same regression based 

parametric tests applied to the abnormal returns surround-

ing the filing date, the results provided in Table X are 

obtained. 

There appears to be a difference between the abnormal 

return surrounding the announcement of financial distress 

for a prepackaged filing firm and a firm following an in-

voluntary strategy. The prepackaged filer experienced an 
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average abnormal return of -14.05% while the firm following 

an involuntary strategy experienced an average abnormal 

return of -5.28%. The same types of F-tests used in the 

filing date comparisons, above, provide the means for test-

ing the statistical significance among the three strate-

gies. These tests provide a clear indication of the sig-

nificance of the difference between the average abnormal 

returns between the individual strategies. Table X, below, 

reports the results of the binary regression and F-tests 

among the strategies. As can be seen by the results, none 

of the strategies is statistically different from the oth-

ers by this measure. 

Using the same binary regression tests as in the exam-

ination of the differences between means for the abnormal 

returns surrounding the filing date strikingly different 

results obtain. The differences between the pairs of ab-

normal returns were insignificant in all windows for all 

filing strategies. The prepackaged strategy had strong 

negative returns, but not significantly different from the 

other strategies. Comparisons showed no differences at the 

0.05 family confidence level between strategies. Table XI 

reports the tests for the financial distress study. 

The insignificance of the abnormal returns for the 

involuntary filing firms may stem from the uncertainty that 
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they will remain in a proceeding or that they will be filed 

on by creditors or equity holders in an effort to enforce 

their claims on the assets. In both the other strategies 

the debtor was proactive in the filing decision. Manage-

ment measured its choices and opted for a filing to protect 

Table X 

Differences Between Average Abnormal Returns Distress Date 

Window 

Filing ( -1,+1> (-1/0) (-2,+2) (0,-1) (-5,+5) 

Prepack - . 1127 - . 1 4 0 5 - . 0 8 6 7 - . 0 6 5 5 . 0 1 9 5 
Voluntary - . 0664 - . 0 8 3 1 - . 0 7 7 0 - . 0 6 6 1 - . 0 5 7 7 
F-Value ( .3916) ( .6287) ( .0191) { .0001) ( . 6 8 4 2 ) 

Prepack - .1127 - . 1 4 0 5 - . 0 8 6 7 - . 0 6 5 5 . 0195 
In vol - . 0486 - . 0 5 2 8 - . 0 9 3 6 - . 0 2 5 5 - . 0 2 5 7 
F-Value ( .6079) ( 1 . 1 8 5 ) ( .0078) { .2633) ( . 1 8 9 6 ) 

Invol - . 0486 - . 0 5 2 8 - . 0 9 3 6 - . 0 2 5 5 - . 0 2 5 7 
Voluntary - . 0664 - . 0 8 3 1 - . 0 7 7 0 - . 0 6 6 1 - . 0 5 7 7 
F-Value ( .0560) ( .1680) ( .0538) { . 3236) ( .1138) 

The top two numbers are the parameter values. The number in parenthe-
ses is F-Value for the comparison of the parameter values from a re-
gression with binary variables. None of the F-Values is significant at 
p < 0 . 0 5 . 

the assets from seizure by creditors or from the vagaries 

of protracted legal conflict. Management may be operating 

on its own agenda hoping to control the filing for its own 

benefit rather than playing "hardball" with the firm's 

creditors to improve the return of the shareholders. From 

the results of the prior event study, absent a consent from 

the creditors in a prepackaged filing, the shareholders may 

be better off with an involuntary filing. This impetus may 

be in the firm for long period prior to the filing. 
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Table XI 

Hypotheses for Financial Distress Event Study 

Hypothesis 4: 

H0: The average cumulative abnormal return around Fail to Reject 
the announcement of financial distress is not 
statistically different for those filing a vol-
untary petition from those filing a prepackaged 
petition. 

Ha: The average cumulative abnormal return around 
the announcement of financial distress is sta-
tistically different for those firms filing a 
voluntary petition from those filing a prepack-
aged petition. 

Hypothesis 5: 

H0: The average cumulative abnormal return around Fail to Reject 
the announcement of financial distress is not 
statistically different for those firms filing 
a voluntary petition from those firms having an 
involuntary petition filed against them. 

Ha: The average cumulative abnormal return around 
the announcement of financial distress is sta-
tistically different for those filing a volun-
tary petition from those firms having an in-
voluntary petition filed against them. 

Hypothesis 6: 

H0: The average cumulative abnormal return around Fail to Reject 
the announcement of financial distress is not 
statistically different for those firms filing 
a prepackaged bankruptcy from those having an 
involuntary petition filed against them. 

Ha: The average cumulative abnormal return around 
the announcement of financial distress is sta-
tistically different for those firms filing a 
prepackaged bankruptcy from those firms having 
an involuntary petition filed agains them. 

Conclusions 

Disclosure of financial distress carries information 

to the market. It is impounded into prices quickly. Logic 

dictates the greater the degree of financial distress, the 
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greater the impact of the information. A bankruptcy filing 

is a signal of great financial distress. Its impact is 

immense. The news is usually bad and bad news is of 

greater weight in the market than good news (Engle and Ng, 

1993). So, it is no surprise that voluntary bankruptcy 

filings have a large negative effect on stock returns. The 

surety of a firm being in a bankruptcy morass is of greater 

importance than the hint that a filing may occur for then 

what was a probability is no longer. It is a certainty. 

But, certainty of being involved in a firm in a court 

proceeding is less deleterious if planned. 

The impact of a planned bankruptcy filing is less than 

a voluntary filing that imposes certain court control for a 

long time and with no certainty that the asset distribution 

will provide a return for the shareholders. The 

prepackaged filing strategy allows firms to work out 

difficulties with their creditors in an orderly fashion 

before the court proceedings commence. The prepackaged 

filing may have less impact than the initial announcement 

of the problems putting them there. The certainty of 

eventually being involved in a court controlled realignment 

of the firm's assets also affects the market's perception 

of the potential returns available from the ailing firm's 

common stock. Returns to shareholders improve when 
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management takes a pro-active stance in dealing with the 

firm's creditors through negotiating a better split of the 

assets or the firm after the plan of arrangement is ap-

proved before a voluntary filing. 

The involuntary filing strategy appeared at first to 

be highly chaotic and replete with dangers arising from the 

uncertainty of being in court without any planning. But 

upon reflection one sees that an involuntary filing ending 

with the debtor in a proceeding past the bench trial is not 

certain. This appears to be borne out in the returns expe-

rienced by firms having involuntary proceedings filed ag-

ainst them in the 1984 to 1993 time frame. The returns 

surrounding the filing date are statistically no different 

from the firms spending time and effort to file a prepack-

aged proceeding. This appears to be borne out further when 

looking at the returns surrounding the date of initial no-

tice of financial distress. The firms following an invol-

untary strategy on average had the least significant nega-

tive abnormal returns. There may be an agency problem with 

management and the shareholders. Management may do better 

if it acts as the agent of the firm in a proceeding it has 

generated than if it does so in a proceeding brought by 

parties in interest not amicable toward the firm. 
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The voluntary strategy impacts abnormal returns most 

of the three analyzed. Clearly, this strategy is the es-

sence of bad news for a business. The firm is in court and 

going to be there for an extended period of time. Its 

affairs will be under the microscope of the courts and the 

plan of arrangement may not be the one proposed by manage-

ment. Creditors may feast on the carcass of the business 

and leave none for the equity holders. So, equity holders 

rightfully look at this filing strategy as being high risk 

and low possible reward. 
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Sample Firms 

Firm 

Prepackaged 

Astrex 

Calton 

Chyron 

Divi Hotel 

Edisto Resources 

Gaylord Container 

Hadson 

Intermark 

Key Energy Group 

Live Entertainment 

Munsingwear 

Price Communications 

Rymer 

Rexene 

Solitron Devices 

Tie/Communications 

USG 

Kinder-Care 

Sprouse-Ritz 

Involuntary 

Bay Financial 

Date 

5 - 3 0 - 9 1 

3 - 9 - 9 3 

9 -17 -90 

7 - 2 5 - 9 1 

10-26-92 

9 -11 -92 

10-15-92 

10-19-92 

10-20-92 

2 - 2 - 9 3 

7 - 3 - 9 1 

3 -27 -92 

2 - 3 - 9 3 

10 -18-91 

I - 2 4 - 9 2 

4 - 8 - 9 1 

3 - 1 7 - 9 3 

11-10-92 

I I - 2 7 - 9 1 

Date 

11-17-89 



89 

Eagle Picher 12-10-90 

Finevest 2-4-91 

Iroquois Brands 2-6-9| 

Major Group 11-27-87 

Marcade Group 7-10-92 

Monarch Capital 5-30-91 

New Valley 11-15-91 

Pathe Communications 4-1-91 

Regal International 7-24-90 

Transcisco 7-1-91 

Tucson Electric Power 7-16-91 

American Carriers 10-3-88 

Daisy Systems 5-30-90 

Forum Group 2-15-91 

Lone Star Technologies 6-12-89 

Voluntary Date 

Ames Department Stores 4-25-90 

Buttes Oil & Gas 11-15-85 

Carter Hawley Hale 2-11-91 

Circle K 5-15-90 

Columbia Gas 7-31-91 

Continental Air Holdings 12-3-90 

Equitec 8-29-90 

Fairfield Communities 10-3-90 



90 

GF Corp 4-18-90 

Global Marine Drilling 1-27-86 

Interco 1-24-91 

Jamesway 7-19-93 

Leslie Fay 4-5-93 

Liberte Investments 10-25-93 

Lone Star Industries 12-21-90 

Midway Airlines 3-25-91 

National Convenience Stores 12-9-91 

National Enterprises 12-10-90 

Pan Am Corp 1-8-91 

Prime Motor Inns 9-18-90 

Raytech 3-10-89 

Southmark 7-14-89 

Sunshine Store Jr. 12-8-92 

United Merchants & Manufacturer 11-2-90 

US Home 4-15-91 

Western Co of North America 2-2-88 

Barton Industries 2-22-91 

Bell & Co 12-28-90 

CCAIR 7-5-90 

CF&I Steel 11-7-90 

Colorocs 9-5-91 

International American Homes 4-16-90 
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LDB Corp 10-10-91 

Miniscribe 1-2-90 

Overmyer 4-17-90 

Stuarts Department Stores 12-10-90 

TGX Corp 2-23-90 

Wang Labs 4-18-92 
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Comparison of Returns for Bankruptcy Strategies 

Strategy 
Comparisons ~If +1 -1/0 

Window 
- 2 , + 2 0. + 1 -5,+5 

Prepackage 
Voluntary* 
t-Statistic 

-.0334 
-.3342 
(-4.204)* 

. 0111 
-.2314 
(-3.28)* 

-.0442 
-.2198 
(-2.53)** 

-.432 
-.3184 
(-4.60)* 

-.0445 
-.2096 
(-1.98) 

Prepackage 
Involuntary* 
t-Statistic 

-.0334 
-.07353 
(-.779) 

.0111 
-.0544 
(-.650) 

-.0442 
-.0114 
(-.111) 

-.432 
-.0416 
(-.505) 

-.0445 
-.0411 
(-.327) 

Involuntary 
Voluntary 
t-Statistic 

Parameter ualnp 

-.1069 
-.261 
(-3.16)* 

f n r t-> v-o-r\ silr 

-.0434 
-.1770 
(-2.42)** 

-.0556 
-.2084 
(-2.31)** 

-.0848 
-.2768 
(-3.85)* 

-.086 
-.1685 
(-1.53) 

Ri = a + bDx + cD2 + e -i = J_T. - . - , - T h e v a l u e for involuntary* in the above table 
s the parameter value for b in the above regression when D, = 1 when 
e^return is for a firm using the involuntary strategy otherwise and 

Dj 1 when the return is for a firm using the voluntary strategy and 0 
otherwise The coefficient c in the above regression is the value for 

S W a b ° V e t a b l e - T h e V a l u e f o r voluntary in the above 
table is the value of c in the above regression when D, = 1 when the 

" h f l r m f o l l o w i n ? a Prepackaged strategy and 0 otherwise, 
voluntary dummy variable remains unchanged. The t-tests provide a 

measure of the significance of the coefficients. A * means t h e T s c o r e 

p?o"I? * n t " P < 0' 0 1 a n d ** """"" t h e 1 s c " e i s significant at 
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Cummulative Prediction Errors Prior to Filing 

Strategy CPE (-30,-6) CPE (-5,-2) 

Prepackaged -.032740 -.035388 
(-.894614) (-.007275) 

Involuntary . 058647 . 021328 
(-.150077) (-.281926) 

Voluntary -.104555 -.075338 
(-4.064669)** (-3.566649)** 

— XT — - J I 

the figures in parentheis below, 
at the p<0.01 level. 

Lng are on the top. Z-scores are 
Those marked ** are significant 
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ESSAY TWO 

INTRA-INDUSTRY EFFECTS OF BANKRUPTCIES ON 

COMPETITOR STOCK RETURNS 

A bankruptcy filing marks a judicially confirmed sign 

of financial distress while it connotatively conveys bad 

news of the highest order for the affected firm. But, is 

the bad news for the firm always bad news for other firms 

in the industry? Firms enter bankruptcy through the filing 

of voluntary petitions or creditors filing involuntary 

petitions against them.1 Both avenues not only provide in-

vestors with significant information concerning the health 

of the subject company, but quite possibly of the industry 

as a whole. 

The Efficient Market Hypotheses dictate that security 

prices fully reflect different levels of available informa-

tion to investors (Fama, 1991). Fama identified three 

forms of market efficiency: weak, semi-strong and strong 

tions1fieiedeunderaiiruPtsC^ ^ f " l n g S m e a n P e t l~ 

:tartu?ertiSlarly t h° S ; 

as the Bankruptcy c ^ t ^ t o 
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with the type of efficiency determined by the kind of in-

formation impounded into the security's price (Fama, 1970). 

Researchers describe markets as weak form efficient if only 

past price and volume data are impounded into current pric-

es. The market is described as semi-strong form efficient 

if all publicly available information is impounded into 

prices. Strong form efficiency implies all information is 

impounded into prices (Fama, 1970). 

To some researchers the movement of information into 

prices or returns appears rapid with as little as a few 

minutes from the availability of the information and the 

impounding of it into prices (Dann, Myers and Raab, 1977) 

and (Jennings and Stark, 1986). others look at the market 

and see overreaction in the long run (DeBondt and Thaler, 

1985) or the short run (Schatzberg and Reiber, 1992). In 

this essay short term market responses are measured uti-

lizing event study methodology and five event windows 

encompassing from two to eleven days. 

Recent studies indicate two different classes of in-

formation have an asymmetric effect on the market. Nega-

tive information reportedly has a decidedly greater effect 

on market returns than positive information (Engle and Ng, 

1993). in an examination of the Japanese stock market 

prior to October 1987, they reviewed several models with 
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different news impact curves. Through Monte Carlo simula-

tions they developed tests of market reaction to the dif-

ferent models' news impact curves. They compared the Japa-

nese stock return data to each model's news impact curve. 

The curves reflecting greater weight for negative events 

performed more favorably than those with symmetrical news 

impact curves. While Engle and Ng did not study the ef-

fects of bankruptcy on company returns, their study did 

show the increased impact of negative news over positive 

news. Bankruptcy filings are among the most negative ev-

ents m business for the company involved, but may provide 

good news for firms in the industry (Lang and Stulz, 1992). 

This is a report on a study on the effect of Chapter 

Eleven bankruptcy filings on the common stock returns of 

non-filing firms in the same industry as the debtors. 

Estimation of an industry effect may facilitate the mea-

surement of the cost of bankruptcy for the firm. The esti-

mation may be accomplished by decomposing the industry 

effect from the firm effect through analyzing the impact of 

the firm s filing on the returns of the other firms in the 

industry. This analysis could be customized to a degree 

through examining and differentiating factors impacting the 

abnormal returns of same industry firms. Such factors 

include measures of concentration and competition within 
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the industry. Further, the size of the bankrupt firm in 

absolute and relative terms may affect the cumulative ab-

normal returns of the industry portfolio. Industry factors 

such as financial leverage may also impact the abnormal 

returns of other firms in the industry (Lang and Stulz, 

1992). While leverage and size have been examined by other 

researchers with positive results, in this study size is 

used as a firm specific factor while two estimates of in-

dustry leverage are utilized to analyze the leverage effect 

on same industry returns. 

The first essay of this dissertation reported on a 

study indicating a link between the type of filing and the 

abnormal returns of a debtor firm. As a further step in 

examining the impact of filing strategies, this essay re-

ports on a study examining the effect on same industry 

firms where the filers used voluntary petitions, voluntary 

petitions with a pre-approved plan included (a so called 

prepackaged filing) or had involuntary petitions filed 

against them by creditors or other claim holders. 

This essay is organized in the following fashion. The 

first section provides a theoretical background for market 

reactions to firm Chapter Eleven bankruptcy filings with 

emphasis on the impact on common stock returns of similar 

firms. The second section describes the event study meth-
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odology utilized. The sample selection process comprises 

the third section of the essay. The fourth section pres-

ents the results of statistical analysis on the equally 

weighted portfolio prediction errors. The fifth section 

provides a brief summary, conclusions and suggestions for 

further study. 

Theoretical Background 

The filing of a Chapter Eleven proceeding pursuant to 

the Bankruptcy Reform Act of 1978, also called the Code, 

negatively impacts the average abnormal return for the 

filing firm. Clark and Weinstein (1983) provided documen-

tation of this through using cumulative abnormal returns, 

CAR, computed from daily and weekly returns. Similar re-

sults were reported using cumulative weekly differential 

portfolio returns, CDR, (Aharony, Jones and Swary, 1980) 

This result is additionally supported by a study using an 

average holding period prediction error, AHPPE, (Schatzberg 

and Reiber, 1992). Table I provides a summary of these 

results. 

With the filing, the potential costs of bankruptcy 

become real costs and the net asset value of the firm 

available to the common stockholders, whether measured by 

present value of future cash flows or by the market value 

of the firm's assets as screened by the absolute priority 
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TABLE I 

Prior Studies on Impact of Filing on Value or Returns 

Study Data Change in Return 

Clark and Weinstein (1983) Daily and Daily CAR -47%, 

monthly Monthly CAR -30% 

Aharony, Jones and Swary (1980) Weekly CDR of -89.7% for 

Schatzberg and Reiber Dailv 
(1992) 

one week prior 

AHPPE -45.8% 

Lang and Stulz (1992) Daily ar -23% to -28 s-

rule in bankruptcy, is reduced (Eberhart, Moore and Roen-

feldt, 1990) and (Franks and Torous, 1989). The abnormal 

returns inuring to the bankrupt firm's common shareholders 

provide an estimate of the total cost or benefit of the 

bankruptcy filing to the firm. But, some of the reaction 

may arise from idiosyncratic causes such as fraud or defal-

cation while another part may arise from other causes en-

demic to the industry including a cash drain from declining 

sales and increasing costs (Lang and Stulz, 1992) 

Two schools of thought arose in describing the reasons 

for abnormal returns in response to a bankruptcy filing by 

a competitor in the industry. First, there is the thought 

that business failure is endemic in an industry (Warner, 

1977b), (Bernake, 1983) and (Lang and Stulz, 1992). Sec-

ond, there is the view that remaining industry firms will 

be helped by reduced competition occasioned by the filing 
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of a competitor or the surviving filer may be stronger 

after debt reduction (Lang and Stulz, 1992). 

If business failure is endemic in the industry, one 

firm's bankruptcy reinforces the jaundiced view of credi-

tors that all firms in the industry suffer from the same 

malaise as the bankrupt. Investors may view this filing as 

part of a continuation of a series of industry—wide an-

nouncements of financial distress. An example of this 

information effect is over-capacity in the steel industry. 

Another example of this type of common bad information is 

the increase in fuel and operating expenses in the airline 

industry coupled with fare wars. The firms' values decline 

due to a reduction in the market's opinion of the profit-

ability of the industry and increased risk of bankruptcy. 

In other words, structural problems in the industry may 

cause additional failures (Lang and Stulz, 1992). This 

type of event is correlated by industry across all firms 

and affects all the firms' common stock returns. Some 

researchers describe this result as being a contagion ef-

fect (Lang and Stulz, 1992). Others view the contagion 

effect as irrational behavior which approximates negative 

adverse information impounded into the market for all the 

industry (Aharony and Swary 1983). In either event the bad 

news affects all firms' common stock returns. 
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But bankruptcy may toe good news for- some firms that 

reap the benefit from the filings of others. Firms contin-

uing operations for an extended time under Chapter Eleven 

experience increased costs caused by the filing. The costs 

include both direct costs from lost business and indirect 

costs occasioned by management distraction caused by the 

proceedings (Lang and Stulz, 1992) and (Altman, 1984). 

Average time in Chapter Eleven from filing to plan confir-

mation in a study of thirty filings was 2.1 years, (Eber-

hart, Moore and Roenfeldt, 1990). Court management focuses 

more on an equitable division of assets for benefit of 

claimants rather than to increasing wealth of shareholders. 

Further, in a Chapter Eleven filing the debtor continues as 

a debtor-in-possession bearing the direct and indirect 

costs of bankruptcy, thereby reducing its competitive pos-

ture until approval of the plan, and it is discharged and 

out of bankruptcy. A study of retailing and industrial 

companies estimated the total cost of bankruptcy from 17 to 

20 percent of the pre-bankruptcy assets (Altman, 1984). 

These costs appear to be higher than those of railroad 

bankruptcies (Warner, 1977a) and for trucking concerns 

(Guffey and Moore, 1992). But, only Altman included indi-

rect cost estimates in total costs. The cost increase 

borne by Chapter Eleven debtors serves to increase the 
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competitive advantage of the other firms in the industry 

(Lang and Stulz, 1992). 

Firm specific factors relating to the size of the 

debtor firm, its relative position within the industry and 

industry variables for size, concentration and competition 

provide a means for analysis. The industry leverage struc-

ture provides further information to the market. Does the 

perception of reduced cash flow affect all industry firms' 

returns? Do their stock prices drop as a sign of common 

bad news? Does the notion of reduction in competition 

impact the common stock returns of the unimpaired concerns? 

Does industry leverage have an effect on common stock re-

turns of industry firms when one firm is in distress? 

Informational effects of a filing may also be affected by 

the relative size of the filing firm and the remainder of 

the industry. News concerning large firms has greater im-

pact on the returns of smaller ones than the news of smal-

ler firms has on returns of larger ones (Conrad, Gultekin 

and Kaul, 1991). 

In a competitive industry the faltering of a weak firm 

may give rise to positive information being conveyed about 

the surviving firms (Lang and Stulz, 1992). The competi-

tion effect should be stronger in an industry with imper-

fect competition such as an oligopolistic competition 
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structure. In a purely competitive industry the loss of a 

competitor would have little or no effect. In a competi-

tive industry, the worse the news for the firm involved in 

the filing, the better the news for the surviving firms. 

So, the competition effect as measured by concentration of 

sales or total assets should be inversely related to the 

degree of problems the bankrupt firm is having. The compe-

tition effect may not be strictly tied to competition, but 

rather to information concerning a large firm or a firm in 

a concentrated industry having difficulty. 

Since the news coming to the market is filtered by the 

bankruptcy process, a brief look at the relevant strategies 

to Chapter Eleven bankruptcy proceedings may aid in charac-

terizing the effects. A voluntary bankruptcy commences 

upon the filing of a petition for relief (11 U.S.C. 301) 

whether or not it is a prepackaged Chapter Eleven proceed-

ing. The voluntary filing occurs with limited prior notice 

and only management and the firm's attorneys need prior 

knowledge of it. 

The prepackaged filing is announced in advance to at 

least some of the parties in interest and approval of a 

plan of arrangement may be solicited from parties in inter-

est prior to the filing (11 U.S.C. 1126). This approval 

may entail filing with the Securities and Exchange Commis-
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sion and any state securities regulators. However, the 

bankruptcy court decides any contest over the sufficiency 

of the disclosure requirements. The hope of common share-

holders is that the cost of such a filing will be reduced 

to be more like a workout arrangement than a bankruptcy 

(Gilson, John and Lang, 1990) and (Betker, 1995). 

Involuntary cases also commence with the filing of a 

petition for relief, but by claimants or creditors of the 

debtor firms rather than the debtors (11 U.S.C. 301 (a)). 

The filing is a lawsuit by three or more creditors or 

claimants to place a debtor into a bankruptcy proceeding. 

The debtor is served with a copy of the petition and may 

file an answer. The court decides whether the firm remains 

in a proceeding after a trial to the judge alone. Through 

winning the firm escapes bankruptcy and its concomitant 

conformity to court rulings. After the petition, but be-

fore the trial court's decision, the debtor is neither a 

debtor nor a free agent in the economy. 

Clearly, while these proceedings are all signals of 

financial distress, they do not provide the same degree of 

negative information. One provides a definite inclusion in 

a bankruptcy process with non-cooperative creditors. An-

other provides a definite inclusion in the process, but 

also a plan to exit from court supervision. The third 
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gives rise to the debtor's bankruptcy status being in doubt 

until the debtor capitulates or the court decides. Essay 

One of this dissertation reports on a study confirming that 

bankruptcy is an informational event for the filing firm 

and that there are differences among at least two of the 

filing strategies. Does the form of bankruptcy filing 

strategy followed by the bankrupt firm effect the common 

stock returns of industry firms? 

Intuitively, an informational event would have more 

impact if it were a true surprise. A prepackaged filing 

would be of no surprise because the firm announces it in 

advance and may solicit proxies supporting the plan of 

arrangement. The involuntary filing should be the most 

disruptive to the firm, although the disruption may be 

attenuated by the uncertainty of the firm remaining in 

bankruptcy2. Involuntary filings involve more participants 

than a voluntary filing and may be less of a surprise than 

a voluntary filing, but it would also be less certain. The 

news may be nonspecific as there are market signals from 

stock price and volume or return prior to bankruptcy 

2In the sample, described below, two of fifteen publicly 
traded firms that experienced an involuntary bankruptcy filing 
did not eventually enter bankruptcy. Two of the fifteen in 
the sample defeated the involuntary petition initially and 
either filed a voluntary petition later or had the appeals 
court overturn the denial of the involuntary petition. 
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(Aharony, Jones and Swary, 1980), (Aharony and Swary, 1988) 

and (Ramaswami, 1987). The structure of the asset and 

liability mixes filters the information effect. So while 

the news may be bad, it should, to a great degree, be im-

pounded into the industry price prior to the filing. 

The common bad information effect should be strongest 

in a voluntary bankruptcy as management is filing with no 

prospect of avoiding the proceeding to rework the debt 

outside the purview of the court. Further, while the dis-

tress is not secret, the degree of it may be. Following 

the voluntary filing in effect would be the involuntary 

proceeding with its uncertainty about being in bankruptcy. 

Last would be the prepackaged Chapter Eleven proceeding 

with its announcements and attempts to obtain creditor and 

equity holder approval prior to the filing. 

The common bad information effect would also be af-

fected by the size of the firm filing bankruptcy as related 

to the industry firms. It should be greater when the fil-

ing firm is larger in comparison to the other firms in the 

industry. The competition effect should also be strongest 

in the voluntary proceeding. It is the worst news for the 

subject firm and therefore should be good news for the 

competition. The involuntary proceeding should be bad news 

for the subject firm, but not certain good news for the 
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competitors because of the uncertainty of the debtor re-

maining in a proceeding. The prepackaged Chapter Eleven 

proceeding is bad news for the subject firm in that it had 

to enter bankruptcy, but it is good news because the filing 

means the plan has already been substantially approved by 

the creditors and equity holders. If the plan entertained 

the prospect of returning to competition, this would indi-

cate there will be a restructured competitor returning in 

the near future. Such a restructured company may have its 

debt burden substantially restructured and be a viable 

competitor in the not too distant future. Due to the con-

tradictory nature of the two forces acting on the returns 

of the industry firms, any effect would be expected to be 

small. The following hypotheses are propounded for testing 

in the remainder of the essay. 

Hypothesis 1: There is a no relationship between the CPEs 
of portfolios of same industry firms around 
the filing date and the size of the filing 
firm. 

Hypothesis 2: There is no relationship between the CPEs of 
portfolios of same industry firms around the 
filing date and the competition in the in-
dustry. 

Hypothesis 3; There is no relationship between the CPEs of 
portfolios of same industry firms around the 
filing date and the concentration in the 
industry. 

Hypothesis 4: There is no relationship between the CPEs of 
portfolios of same industry firms around the 
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filing date and the degree of leverage in 
the industry. 

Hypothesis 5: There is no difference between the CPEs for 
portfolios of firms in the same industry as 
the filers when the bankruptcy filing strat-
egies differ. 

Sample Selection 

This study is concerned with the impact Chapter Eleven 

filings have on public, same industry, non-filing firms. 

This study utilizes an event study methodology to test the 

hypotheses propounded. In this case the event date is the 

day of filing by or against the debtor. If that date is 

not a trading day, then the next trading day after the 

filing is the event day. The returns from equally weighted 

portfolios consisting of firms in the same industry as 

Chapter Eleven debtors provide the basis of the study. In 

order to facilitate measuring market reaction to data 

screened by similar information filters, the study is fur-

ther limited to publicly traded companies subject to Chap-

ter Eleven filings 1985 to 1993. This tends to reduce the 

risk of having the returns affected by a difference in laws 

and precedents applying in the cases. To some researchers 

the differences between versions of the same law do not 

materially affect the results (Morse and Shaw, 1986) while 

to others the differences are significant enough to affect 

research results (White, 1983) and (Betker, 1995). 
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The sampling procedure utilized in this study entailed 

collecting a listing of Chapter Eleven bankruptcy filings 

for publicly traded companies in which the industry and 

particular bankruptcy strategy employed in the case was 

readily discernable. The primary standard industry classi-

fication, SIC, code for each filing company was ascertain-

ed. Finally, a suitable sample of like firms for which 

returns were available was identified through use of COMPU-

STAT PC database. 

Publicly traded firms entering a Chapter Eleven pro-

ceeding file reports with the Securities and Exchange Com-

mission and make press releases in business papers or busi-

ness sections of large metropolitan papers. A search of 

the Wall Street Journal, New Generations The Bankruptcy 

Data Source, The Standard and Poors Daily News and Disclo-

sure Inc. on Lexis Nexis on line computer data base uncov-

ered numerous Chapter Eleven bankruptcy proceedings includ-

ing the date of filing and the particular bankruptcy strat-

egy utilized (voluntary, prepackaged and involuntary). The 

debtor firms were all publicly traded ensuring that all 

were required to make similar filings with regulatory agen-

cies and had some following among investors in the market. 

Utilization of this search procedure turned up a total 

sample of 78 publicly traded firms involved in Chapter 
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Eleven proceedings. Prepackaged filings did not occur in 

significant numbers until after 1990.3 Forty-four of the 

Chapter Eleven filings were voluntary filings without 

prepackaged plans, 19 were voluntary filings with prepack-

aged plans and 15 were of involuntary filings. Of the 15 

involuntary filings, two did not ultimately become debtors 

in a proceeding, one became a debtor upon losing the credi-

tor's appeal of its victory in trial court and one won at 

trial court and entered a voluntary proceeding approxi-

mately one month later. The sample includes firms from 

various standard industrial classification, SIC. Banks, 

Savings and Loans, pure bank holding companies or savings 

and loan holding companies were excluded from the sample 

due to the involvement of regulators in the business fail-

ure decision. 

Since the research method depends upon daily returns 

being available for each firm in the portfolio, the firms 

in the sample portfolios were limited to firms with returns 

for the year preceding the filing available on the Center 

for Research on Stock Prices, CRSP, tapes for 1993. The 

sample included firms listed on the New York and American 

3Crystal Oil Company was in bankruptcy for a few months 
in 1986 as a result of being among the first public companies 
to file a prepackaged Chapter Eleven proceeding. This move-
ment appeared to be in response to In Re Chateauguay which was 
decided in 1987, but in the appellate courts until 1990. 
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Stock Exchanges and those trading on the National Security 

Dealers Association Quotations. 

In order to reduce the effect of intervening and 

contravening events in the event study, The Wall Street 

Journal and the Daily Newspaper abstracts were searched for 

any articles appearing five calendar days before and after 

the event date concerning the portfolio firms. This pro-

vided coverage in most financial market areas for news of 

intervening, confounding events. Firms appearing in that 

search were eliminated from the sample portfolios in an 

effort to reduce the impact on the study. 

Methodology 

This is a report of a study that utilizes an event 

study to estimate market impact around a significant event. 
\ 

Abnormal market returns are measured on and around a par-

ticular date called the event day. Here the event day is 

the day of a filing of a petition in a Chapter Eleven pro-

ceeding. Use of more than one event window including aids 

in comparing results with other studies including (Lang and 

Stulz, 1992) which also studied abnormal portfolio returns 

for same industry firms. The filing date provides the ear-

liest possible date of public knowledge of the actual bank-

ruptcy filing by the object firm. The prospect of filing 

in a prepackaged case is widely known for as long as sev-
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eral months prior to the actual filing. The portfolio 

abnormal returns surrounding an event day is of primary 

import in this study. The abnormal returns are estimated 

through five steps. First, the return for the individual 

firms in each industry are read from the CRSP tapes and 

compared to a market index for an estimation period. Sec-

ond, the regression parameters are utilized to estimate a 

return over the event window using the CRSP value-weighted 

market index return as an independent variable in an ordi-

nary least squares regression equation with the security 

return as the dependent variable. Third, the estimated 

return is subtracted from the average return providing an 

abnormal return. Fourth, the abnormal returns are averaged 

across the firms and across the event window providing a 

cumulative abnormal return for the portfolio. Fifth, a z-

score for portfolio cumulative abnormal returns is computed 

and measured against a standard normal distribution. The 

z-score for the portfolio is computed by taking the sum of 

the individual firm's z-scores and dividing it by the 

square root of the number of firms. The individual z-

scores are corrected for autocorrelation reflected in the 

abnormal return caused by all returns being a function of 

the same market model parameters. Otherwise there would be 
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an upward bias in the test statistic (Mikkelson and Partch, 

1988) and (Cowan, Nayar and Singh, 1990). 

The most straightforward manner of computing the re-

turn for a portfolio of securities is to compute the arith-

metic average of the abnormal returns for firms in the 

portfolio. That would be the same as using equation (1) to 

compute the prediction error for the firm. 

PE. = R. - (a.+b.R J (1) 

j t j t i i mt v 

Where: PEjt = the prediction error for firm j at time 

period t; 

Rjt = the return for firm j at time period t; 

aL = the intercept regression parameter from the 

estimation period; 

bi = the slope regression parameter from the es-

timation period; and 

Rmt is the market return from the event period. 

The cumulative prediction error or CPE accumulates the ab-

normal return for an individual security for the event 

window. It is computed by summing the prediction error for 

the number of days in the event window. The portfolio 

return can then be written as equation (2) by accumulating 

the prediction errors and dividing by the number of firms 

in the portfolio. 
1 ^ 

CPEn = - J 2 R . - ( a . . + b..R . j ( 2 ) 
P J 3 1J 1J mi t' x ' 
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Where: CPEp = the cumulative prediction error for the 

portfolio; 

j = the number of firms; 

aXj = the intercept term for the firm return from 

the estimation period; 

bij = the slope term for the firm return from the 

estimation period; 

Rmit = the market index return for the event pe-

riod. 

The prediction error for the individual firm or PEj can be 

added across firms to yield a prediction error for the 

portfolio as a whole. So long as the market return and the 

returns for the firms in the portfolio are from the same 

time period, the cumulative prediction error for the port-

folio is as described in (2), above. 

A z-statistic as calculated in equation (3), below, 

is used to determine the significance level of the predic-

tion errors: 

-I PE.. 
J (3) 

N 

= 1 

Var Y* PE.t r-t j1 N 
where: tx = the first day of the interval; 

t2 = the last day of the interval; 

N = the number of observations and the denomina-

tor is computed as in equation (4), below: 
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Var{E PE.) = V2 
t=i Jt J 

, E (R -TR ) 
rp 2 v

 mt m' 

T+ + -t=1 
ED ™ 

E (R -R) 2 
* m 

t=l 

(4; 

where: V? = the residual variance of the firm's market 

model regression; 

T = the number of days in the interval and equals 

1~ — 1" * 

«-2 ul+l' 

ED = the number of days in the period used to 

estimate the market model; 

R = the market return on day t; and 

Rmt = the average of the market return in the esti 

mation period. 

The return is the equally-weighted return for the portfolio 

of firms. The variance of the cumulative prediction errors 

is the variance for the portfolio cumulative prediction 

errors. 

The estimation period extends from 285 days prior to 

the filing to 31 days prior to the filing date, a 255 day 

period. The event period extends from 30 days prior to the 

filing date to 30 days after the filing date. In this 

study, five event windows, (-5,+5), (-2,+2), (-1,0), (0,+l) 

and (-1,+1), are utilized for the computation of prediction 

errors or abnormal returns. The windows are used to pro-

vide comparison to earlier studies i.e., the (-5,+5) window 
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(Lang and Stulz, 1992). The other windows provide more 

data about when information comes to the market surrounding 

bankruptcy filing dates and announcements of financial 

distress. 

The cumulative average prediction errors form the 

basis for the remaining analysis. Regression parameters 

are estimated using the CPE as a dependent variable and 

concentration, competition and leverage factors as inde-

pendent variables. While the level of significance pro-

vides some information as to the impact of the information 

impounded into price by the market, it does not provide a 

means for comparing across filing strategies. Further 

tests are used for that purpose. These include a regres-

sion with binary independent variables utilizing F-tests to 

test the regression parameters for significance. Addition-

ally, non-parametric tests provide another way of looking 

at central tendencies of a distribution. A sign test is 

used to test the differences between the cumulative abnor-

mal returns for different filing strategies. An ANOVA type 

of analysis also aids in examining the results from a fam-

ily perspective much like a Tukey, a Scheffe and a Bonefer-

roni test as well as individual comparisons between groups. 

The results are reported in the next section of this essay. 
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Results of the Study 

While bankruptcy is a powerful negative signal and 

usually detectible in the debtor's common stock returns, 

some of that power is lost when the focus of analysis is 

the average return on same industry firms' common stock 

returns. This is logical because the bankruptcy filing has 

a direct bad news impact on the firm's returns, but a some-

what diffused impact on the industry firm's returns. The 

reduced impact has been noted before, (Lang and Stulz, 

1992). 

The mean of the cumulative average prediction errors 

for firms in the same industry as the debtor firms are 

small and have significant variability. Appendix B pro-

vides a listing of the industry portfolio results with 

abnormal returns for each window. 

Results from Tests on Concentration and Size 

Concentration and competition in the industry are 

elements that may impact the portfolio cumulative abnormal 

returns surrounding the bankruptcy filing date. In order 

to measure these effects, total sales and total assets for 

the bankrupt firms and the industry for the year preceding 

the filing were collected. Total sales for the top three 

firms in the industry were compiled. The concentration 

effect was measured by estimating regression parameters 
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using the percentage of sales held by the top three firms 

in each industry as the independent variable and the cumu-

lative abnormal returns for the portfolios as the dependent 

variable as in the equation: 

CARp = a + [3PSALE + e (5) 

where: CARP = the cumulative abnormal return of the same 

industry portfolio; 

a = the intercept parameter; 

(J = the slope parameter; 

e = the disturbance term; and 

PSALE = the percent of sales of the industry's 

top three firms. 

Table II, below provides a summary of the direct concentra-

tion effect. The concentration factor appears to be nega-

tively related to the CAR, but since none of the parameters 

is significant no inferences can be made. Size of the 

bankrupt firm may also affect the portfolio returns. The 

larger the firm, the greater the impact (Conrad, Gultikin 

and Kaul, 1991) . 

The percentage of sales and total assets represented 

by the bankrupt firm were independent variables and the 

CARp was a dependent variable in estimating regression pa-

rameters for the following equations: 

CARP = a + PBSALE + e (6a) 
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CARp = a + 3PTA + e (6b) 

where: the parameters and disturbance term are the same 

as above; 

BSALE = the filer's sales as a percent of indus-

try sales; and 

PTA = the filer's total assets as a percent of 

industry assets. 

Table II, below, provides a summary of the significance of 

the size variables in the regression equations. The con-

centration and the two size variables do not produce param-

eters significantly different from zero when in univariate 

regression equations. Neither of these two variables ef-

fectively measures the combination of the concentration and 

competition effects. When combined they provide an indica-

tion of the effect of losing the bankrupt firm as a viable 

competitor in the industry. 

A concentration factor was developed by dividing the 

percentage of sales controlled by the three largest firms 

by the percentage of sales which the bankrupt had in the 

year preceding the filing of the petition. This is a rela-

tive measure of the importance of the bankrupt firm in the 

industry. The smaller the bankrupt firm, the greater the 

value of this factor and therefore would have a negative 

relationship with the cumulative average prediction error. 
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This leads to a concentration variable which is used in the 

following regression equation: 

CARp = a + (3C0NS + s (7) 

where: the parameters are the same as described above; 

and 

CONS = the percentage of sales controlled by the 

largest three firms in the industry divided by 

the percentage of sales of the bankrupt the year 

prior to the filing. 

Computation of the second competition factor entails 

dividing the percentage of the top three companies sales by 

the percentage of the industry's total assets the bankrupt 

held the year preceding the filing. This measures the size 

of the bankrupt in relative to the leaders of the industry. 

It should vary inversely with the cumulative average pre-

diction errors and bear an inverse relationship with the 

size of the bankrupt. This variable was evaluated by esti-

mating regression parameters for the following regression 

equation: 

CARp = a + (3C0NAT + e (8) 

where: the parameters are the same as above; and 

CONAT = the concentration of industry sales in 

the three largest firms divided by the percentage 
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of total assets owned by the bankrupt the year 

prior to filing. 

Table II 

Summary of Regression Significance for Competition and Size 

Window 

Measure -5,+5 -2 ,+2 -1,+1 -1,0 0,+l 

PSALE -0.02223 
(-.571) 

-0.0358 
(-.861) 

-0.00925 
(-.399) 

-0.01015 
(-.485) 

-0.01799 
(-.848) 

BSALE 0.058593 
(1.310) 

0.007195 
( .0173) 

-0.0003 
(-.011) 

0.010411 
( .429) 

0.02482 
(1.012) 

PTA 0.059656 
(1.414) 

0.017022 
( .433) 

0.006544 
( .258) 

0.015601 
(.682) 

0.02847 
(1.232) 

CONS -0.00005 
(-1.364) 

-0.00009 
(-2.667)** 

-0.00002 
(-.910) 

-0.00003 
(-1.470) 

-0.00002 
(-.876) 

CONAT -0.00005 
(-1.300) 

-0.00009 
(-2.632)** 

-0.00002 
(-1.092) 

-0.00004 
(-1.811)* 

-0.00002 
(-.933) 

The t-scores are in parentheses below the parameter estimates for each 
set. The scores denoted * are significant at p<0.1 and those ** are 
significant at p<0.01. The first three variables are the raw concen-
tration, sales and asset percentages. 

Table II, above, provides a summary of the above re-

gression results. The competition variables using both 

sales and total assets are significant for the (-2,+2) 

window at p<0.01. The competition asset measure is signif-

icant at the p<0.1 level for the (-1,0) window. Otherwise, 

the measures do not have significant results at normal 

levels. Size and concentration appear to be weak explana-

tory variables for the changes in the portfolio returns. 

Competition appears to have limited explanatory power among 

the firms in this sample. 
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Test Results for Leverage 

While concentration and size may play a role in the 

way in which investors view the industry, other factors 

also may affect the view of the company. The existence of 

fixed charges increases the variance of a firm's earnings 

per share with changes in sales (Marsh, 1995). Leverage is 

a logical source of risk that the investor may use as a 

surrogate to amplify or dampen informational shocks in 

returns. Prior studies indicated financial, leverage was 

significant in describing the abnormal returns from same 

industry bankruptcy filings (Lang and Stulz, 1992). In 

this study two measures of leverage are computed and used 

as independent variables in the following regression equa-

tions : 

CARp = a + 3FLEV + e (9a) 

CARp = a + 30LEV + e (9b) 

Where: the dependent variable and all parameters are the 

same as above; 

FLEV = the industry total debt divided by indus-

try total assets; and 

OLEV = industry property plant and equipment 

(Net) divided by total assets. 

The first of these leverage variables indicates the degree 

of financial leverage in the industry as a whole. The 
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Table III 

Significance of Leverage, Plant and Competition 

Factors 

Windows 

-5,+5 

CM 
+
 

CM 1 -1, + 1 -1,0 

i—I 

o
 

. 0481 .1217 .2042 .2668 .2039 
(3.838) (10.532)*** (19.497)*** (27.662)*** (19.464) 
-.0567 .0831** -.0694*** -.0716*** -.0637*** 
(-1.959) (3.245) (-4.416) (-5.259) (4.412) 

.0119 . 0971 .1835 .2390 . 1795 
(.917) (8.175)*** (17.078)*** (23.867)*** (16.622) 
-.0233 .0612** -.0543*** -.0559*** -.0493*** 
(-.958) 2.859 (-4.133) (-4.885) (-4.077) 

.0239 .0856 . 0108 .0277 .01 
(1.861) (7.115)** ( . 829) (2.162) (.768) 
-.00005 -.00009** -.00002 -.00003 -.00002 
(-1.364) (-2.667) (-.910) -1.470 (-.876) 

. 0217 .0835 . 0155 .0414 .0113 
(1.689) (6.927)** (1.193) (3.281) ( .871) 
-.00005 -.00009** -.00002 .00002 -.00002 
(-1.3) (-2.632) (-1.092) (-1.811) (-.933) 

FLEV 

OLEV 

CONAT 

CONS 

The top figure is the model R value for the model. The number under-
neath it in parentheses is the F-value for the model. The parameter 
value for the variable is the third number and the last numbers in 
parentheses are the t-values for the parameters. In all cases statis-
tical significance is indicated by * for p<0.05, ** for p<0.01 and *** 
for p<0.001. 

second leverage variable provides a measure of an industry 

operating leverage variable. These two variables capture 

the impact of debt in the industry capital structure and 

proportion of industry assets that are fixed. As may be 

seen in Table III, above, the leverage factors are more 

significant than the competition variables in all windows 

except for -5 to +5 day window in which none are signifi-

cant at p<0.05. The financial leverage factor appears to 
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be stronger than the operating leverage factor in all the 

windows. 

Test Results for Leverage and Competition 

A model including leverage and competition may provide 

more information about the bankruptcy process among some 

portfolios of same industry firms. Multiple regression 

provides a means for analyzing such a model and results are 

reported in Table IV, below. This provides a clear indica-

tion of the improved explanatory power available by combin-

ing the competition and leverage variables in sample firms. 

The models are significant at the p<0.05 level or better 

for all windows when either of the competition factors is 

included in the regression equation with the financial 

leverage variable. Financial leverage is always signifi-

cant at the p<0.05 level or better. The models are not 

significant when the operating leverage factor is included 

with either of the competition variables for the (-5,+5) 

window; however, they are significant at the p<0.001 level 

or better for all other windows. The operating leverage 

variable is significant in all windows except the longest 

(-5,+5) window at the p<0.01 level or better. These re-

sults show improvement over the univariate results. This 

improvement is carried over to the competition variables 
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Table IV 

Multiple Variable Regression Leverage and Competition 

Window 

Factors -5,5 -2,2 -1,1 I 
*-
*
 

O
 

0,1 

FLEV CONAT R2 . 0886 . 1741 2.425 .3410 .2407 
Model F (3.644)* 7.906*** 12.004*** 19.403*** 11. 885*** 

FLEV -.067* -.0723** -.0754*** -.0791*** -.0691*** 

(t-value) (-2.307) (-2.835) (-4.790) (-5.972) 
-k *k 

(-4.773) 

CONAT -.00006 -.00007* -.00004 -.00005 -.00003 

(t-value) (-1.826) (-2.182) (-1.948) (-2.905) (-1.906) 

OLEV CONAT R2 .0378 .1732 . 1998 .2764 . 1947 
Model F (1.473) 7.857*** 9.361*** 14.325*** 9.067*** 
OLEV -.0251 -.0582** -.0551*** -. 0571*** -.0500*** 

(t-value) (-1.041) (-2.819) (-4.208) (-5.078) (-4.147) 

CONAT -.00005 -.0608* -.00002 -.00003 -.00002 

(t-value) (-1.420) (-2.628) (-1.235) (-1.970) (-1.191) 

FLEV CONS R2 . 0819 . 1781 .2430 .3495 .2359 
Model F (3.344)* 8.129*** 12.040*** 20.147*** 11.579*** 
FLEV -.0642* -.0741** -.0742*** -.0779*** -.0677*** 

(t-value) (-2.216) (-2.938) (-4.749) (-5.960) (-4.695) 

CONS -.00006 -.00007* -.00004 -.00005* -.00003 

(t-value) (-1.662) (-2.269) (-1.963) (-3.087) (-1.773) 

OLEV CONS R2 . 0339 . 1795 . 1916 .2816 .1914 
Model F (1.314) 8.205*** 9.353*** 14.702*** 8.874*** 
OLEV -.0235 -.0608** -.0545*** -.056*** -.0493*** 

(t-value) -.970 (-2.962) (-4.154) (-5.008) (-4.086) 
CONS -.00005 -.00007** -.00003 -.00004* -.00002 

(t-value) (-1.305) (-2.745) (-1.230) (-2.110)* (-1.051) 

The first number in each cell is the R"̂ . The second number in paren-
thesis is the F-value. Beneath that is the parameter value for the 
variable noted and in parenthesis beneath each variable parameter value 
is the t-statistic for the parameter value. Statistical significance 
is indicated by a * for p<0.05, ** for p<0.01 and *** for p<0.001. 

which matched the significance level in the (-2,+2) window 

and showed improved significance to the p<.05 level at the 

(-1/0) window. 

Test Results from Filing Strategies 

In reviewing the results when categorized by filing 

strategy (voluntary, prepackaged or involuntary), the re-
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suits from the regression are weak in general. The low 

level of the cumulative abnormal returns is not surprising 

because the portfolios are not made up of filing firms. 

The distributions of returns among portfolios of industry 

firms differentiated by filing strategies followed by the 

filing firm are somewhat leptokurtic. They are further 

small in absolute terms as shown by Table V, below. 

Table V 

Cumulative Average Prediction Errors 

Window 

Strategy -5,-1-5 -2 ,+2 -1,4-1 -1,0 0,+l 

Prepackaged 
Std. Deviation 

. 0 1 4 2 5 6 
( . 0 1 6 0 6 ) 

. 0 0 5 2 8 5 
( . 0 1 4 9 4 ) 

- . 0 0 0 0 5 
( . 0 0 9 6 7 ) 

. 0 0 5 3 3 4 
( . 0 0 8 6 3 ) 

. 0 0 5 6 8 1 
( . 0 0 8 7 8 ) 

Involuntary 
Std. Deviation 

. 0 0 4 9 8 2 
( . 0 1 8 0 7 ) 

. 0 1 8 1 0 0 
( . 0 1 6 8 1 ) 

- . 0 0 6 7 1 
( . 0 1 0 8 9 ) 

. 0 0 4 7 6 3 
( . 0 0 9 7 2 ) 

- . 0 1 2 8 8 
( . 0 0 9 8 8 ) 

Voluntary 
Std. Deviation 

- . 0 1 2 5 7 7 
( . 0 1 0 5 5 ) 

. 0 0 1 1 7 4 
( . 0 0 9 8 2 ) 

- . 0 0 1 6 6 
( . 0 0 6 3 6 ) 

- . 0 0 6 7 1 7 
( . 0 0 5 6 7 4 ) 

- . 0 0 2 3 2 7 
( . 0 0 5 7 7 ) 

Combined 
Std. Deviation 

- . 0 0 2 6 6 
( . 07008) 

. 0 0 5 4 3 
( . 0 6 4 5 9 ) 

- . 0 0 2 2 4 
( . 0 4 1 6 7 ) 

- . 0 0 1 5 7 
( . 0 3 7 6 1 ) 

- . 0 0 2 4 1 
( . 0 3 8 2 6 ) 

The numbers in parentheses are the respective standard deviations for 
the cumulative average prediction errors averaged across firms by stra-
tegy and by event window. 

It provides a summary of the cumulative average prediction 

errors for the three filing strategies and all five event 

windows. The combination of portfolios has a small cumula-

tive abnormal return with the signs being inconsistent and 

the absolute value being less than two percent for every 

window. Only four windows had returns with an absolute 

value of more than 1 percent. The involuntary strategy 
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firms experienced the largest positive cumulative average 

prediction error, 0.0181 at the -2,+2 window, when averaged 

across firms in the group. The prepackaged firms had the 

second greatest positive cumulative average prediction 

error, 0.014256, at the -5,+5 window. The involuntary 

strategy firms also had the greatest negative cumulative 

prediction error, -0.01288 at the (0,+l) window. These are 

raw returns which cannot be compared without the use of 

analytical techniques which measure the significance of the 

differences. 

The sign test provides a means of comparing the dis-

tributions of the cumulative average prediction errors in 

each of the strategies to a norm (Neave and Wothington, 

1988). In this nonparametric test the value of each obser-

vation is compared to some average. Here the comparison is 

made between the median between the portfolio cumulative 

abnormal returns, CARs, for all portfolios to each of the 

CAR of each strategy portfolio. If the portfolio return is 

less than the median for all CARs, it is counted as nega-

tive and positive if the difference between the CAR and 

median is positive. The signs test has a binomial dist-

ribution. Its value is computed by using the ranks for-

mula: 

T = Hn - Hz(n)^ (10) 
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where: T = the test statistic; 

n = the number of observations in the sample; and 

z = the value from a standard normal distribution 

with the appropriate confidence level (Neave and 

Worthington, 1988). 

The sign test results for each of the three Chapter Eleven 

filing strategies and the five windows are not startling. 

They reveal the portfolios are not much different from each 

other with only the involuntary strategy being signifi-

cantly different from the median at the pc.l level for the 

(0,1) window. 

Additional nonparametric tests provide a bit more 

evidence of a difference between the portfolios. The me-

dian test for the (0,+l) window indicates there is a dif-

ference between at least two of the portfolios at a 

p<0.0996 family confidence level for the same window. This 

would be the equivalent of a simple one-way test at p<0.033 

(Neter, Waserman and Kutner, 1990). All other nonparamet-

ric tests for family comparison including Kurskal-Wallis, 

Van der Waerden and Wilcoxon revealed no significant dif-

ferences at normal levels. 

Further tests using parametric techniques were also 

attempted. The first was a multiple regression using a 

binary variable to indicate the type of portfolio as an 
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independent variable and the portfolio returns as dependent 

variables. The regression parameters were estimated using 

the following equation: 

CAPEi = PiDj. + 32
d2 + (̂ 3D3 + e± (10) 

where: Dx = 1 if the portfolio is from a prepackaged 

bankruptcy and 0 otherwise; 

D2 = 1 if the portfolio is from an involuntary 

bankruptcy and 0 otherwise and; 

D3 = 1 if the portfolio is from a voluntary 

bankruptcy and 0 otherwise. 

The regression equation has no intercept. Comparisons were 

made using F-tests. In these, the mean squared error was 

the denominator and the numerator the quadratic form of the 

parameter estimate divided by the degrees of freedom. None 

of the F-tests were significant at ordinary levels. The 

complete results are provided in Appendix C. 

The distributions of the cumulative average prediction 

errors are not substantially normal. This could have af-

fected the statistical tests. The F-test is somewhat ro-

bust as to non-normality and to heteroskedasticity (Kvanli, 

Guynes and Pavur, 1991). The cumulative average prediction 

error distributions here have significant kurtosis and 

skewness which may impact the statistical tests used. The 

sample size appears to be too small to deal with the prob-
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lems presented by the forms of distribution effectively. 

So, no real comparison can be made between the abnormal 

returns between bankruptcy strategies. 

Summary and Conclusions 

At the beginning of this essay five hypotheses were 

propounded concerning the response of the market returns in 

portfolios of nonfiling firms surrounding the Chapter Ele-

ven filings of same industry firms. Table VI, below, pro-

vides a summary of the answers to those hypotheses. There 

appears to be support for competition and leverage having 

some explanatory power for the abnormal returns for this 

sample of firms. The significance of financial leverage is 

consistent with prior results (Lang and Stulz, 1992). 

Since to a degree operating leverage effects are similar to 

financial leverage effects in terms of variability in earn-

ings and earnings per share, the significance of the oper-

ating leverage factor is not surprising. That the inclu-

sion of both competition and leverage variables improved 

the models predictive explanatory powers was heartening as 

it may provide avenues to better understand the effects of 

these variables on the return generating process for com-

mons stocks of same industry bankrupt firms. 
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Table VI 

Hypotheses Responses 

Hypothesis 1: There is no relationship between the 
CPEs of portfolios of same industry 
firms around the filing date and the 
size of the filing firm. 

Fail to re-
ject 

Hypothesis 2: There is no relationship between the 
CPEs of portfolios of same industry 
firms around the filing date and the 
competition in the industry. 

Fail to re-
j ect 

Hypothesis 3: There is no relationship between the 
CPEs of portfolios of same industry 
firms around the filing date and the 
concentration in the industry 

Fail to re-
ject 

Hypothesis 4: There is no relationship between the 
CPEs of a portfolio of same industry 
firms surrounding the filing date and 
the degree of leverage in the industry. 

Fail to re-
ject -5,5 
Reject -2,2 
-1,1 -1/0 
and 0,1 

Hypothesis 5: There is no difference between the CPEs 
for portfolios of firms in the same in-
dustry as the filers when the bankruptcy 
filing strategies differ. 

Fail to re-
ject 

In general there is more support for the leverage 

factors being significant with financial leverage having 

higher t—statistics than the operating leverage factor. 

This is to be expected as the financial leverage factor is 

computed in a rather direct fashion whereas the operating 

leverage factor is a rather crude surrogate. Otherwise, 

the support for the hypotheses is erratic at best. The 
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hypotheses regarding difference of returns between portfo-

lios classified by different bankruptcy strategies being 

followed by the debtor firm were not strongly supported by 

any of the parametric tests. This could be due to the 

extreme kurtosis in the cumulative average prediction er-

rors in the sample. The kurtosis ranged from a low of four 

to a high of 14. More sophisticated regression techniques 

could correct for kurtosis in regression equations (van 

Praag, Wesselman and Bertram, 1989). But/ the sample size 

would have to be substantially increased, to 500 observa-

tions, to use the elliptical regression technique discussed 

(Sharma, Durvasula and Dillon, 1989). In fact, the sample 

may become more tractable to normal parametric techniques 

with the sample size large enough to use the enhanced 

elliptical regression method. But, since the sample size 

cannot be increased except by more firms filing during a 

period of relative stability in bankruptcy law this is 

impossible. 

Nonparametric methods provide some limited support for 

the cumulative average prediction errors of the involuntary 

portfolios being different from the prepackaged portfolios. 

It would appear that there is some difference between the 

cumulative average prediction errors at some level, but the 
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difference is not very clear and does not continue over 

time. 

The tests regarding size and concentration variables 

proved to be more rewarding. While none of the variables 

were statistically significant by themselves, they were 

consistent with predictions as to sign. The results while 

not significant tend to support hypothesis two. Further, 

when the two separate variables combine into variables 

including a concentration and a size measure, the results 

proved significant in two areas. First, for the -2,+2 

window the concentration and size variables were both sig-

nificant at the p<0.01 level. Second, a more limited re-

sponse appeared at the -1,0 window with one variable being 

significant at the p<0.1 level. Again, the sign and the 

significant results support the second hypothesis. It 

appears that a combination of concentration and size impact 

the returns of the bankrupt portfolio. 

That both size variables appear to move together is 

normally since they are somewhat correlated. The concentra-

tion variable is close to normally distributed with a kur-

tosis measure of -0.7 while the two size variables are 

somewhat leptokurtic. Increasing the sample size may im-

prove the results of this part of the study. 
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In reviewing Appendix B a wide range of cumulative 

abnormal returns comes to light among portfolio groupings. 

The leverage variables utilized were of an industry nature. 

Perhaps more of the variability in the portfolio returns 

would be explained by including a firm specific leverage 

factor. Further study may prove fruitful in analyzing the 

capital structure of the firms to discern if a breakdown of 

individual firm capital structure has any effect on the 

cumulative average prediction errors of the portfolios. 

Additional surrogates for size and competition may aid in 

differentiating between industries with low and high compe-

tition stress. 
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Bankrupt Firms,SIC Codes and Portfolio Numbers 

Firm 

Prepackaged Date SIC Num 

Astrex 5-30-91 5065 35 

Calton 3-9-93 1531 46 

Chyron 9-17-90 3861 20 

Cherokee 4-23-93 2330 25 

Divi Hotel 7-25-91 7011 35 

Edisto Resources 10-26-92 1311 349 

Endevco 6-4-93 4922 22 

Gaylord Container 9-11-92 2631 13 

Hadson 10-15-92 4922 20 

Key Energy Group 10-20-92 4953 23 

Live Entertainment 2-2-93 7822 15 

Munsingwear 7-3-91 2320 20 

Rymer 2-3-93 2013 10 

Rexene 10-18-91 2821 13 

Solitron Devices 1-24-92 3674 60 

Tie/Communications 4-8-91 3661 64 

USG 3-17-93 3270 7 

Kinder-Care 11-10-92 8351 5 

Sprouse-Ritz 11-27-91 5331 34 
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Firm Date SIC Number 

Bay Financial 11-17-89 6510 15 

Eagle Picher 12-10-90 3714 41 

Iroquois Brands 2-6-91 2834 130 

Major Group 11-27-87 6552 28 

Marcade Group 7-10-92 2300 15 

Monarch Capital 5-30-91 6411 40 

New Valley 11-15-91 6099 7 

Pathe Communications 4-1-91 7812 23 

Regal International 7-24-90 3060 11 

Transcisco 7-1-91 4700 8 

Tucson Electric Power 7-16-91 4911 69 

American Carriers 10-3-88 4213 29 

Daisy Systems 5-30-90 7373 92 

Forum Group 2-15-91 8033 5 

Lone Star Technologies 6-12-89 3317 8 

Voluntary 

Firm Date SIC i Number 

Amdura 4-2-90 3420 13 

American Health 4-7-87 8062 16 

Ames Department Stores 4-25-90 5331 31 

Buttes Oil & Gas 11-15-85 1311 350 

Carter Hawley Hale 2-11-91 5311. 26 
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Circle K 5-15-90 5412 7 

Columbia Gas 7-31-91 4923 21 

Continental Air Holdings 12-3-90 4512 35 

Equitec 8-29-90 6282 22 

Fairfield Communities 10-3-90 1531 51 

GF Corp 4-18-90 2522 7 

Galaxy Petroleum 4-6-87 1311 350 

Global Marine Drilling 1-27-86 1381 25 

Heritage 12-14-90 7812 20 

Interco 1-24-91 2511 9 

Jamesway 7-19-93 5331 38 

Leslie Fay 4-5-93 2330 25 

Liberte Investments 10-25-93 6798 45 

Lone Star Industries 12-21-90 3241 6 

Michigan General Corp 4-22-87 5211 16 

Midway Airlines 3-25-91 4512 34 

National Convenience Stores 12-9-91 5412 6 

National Enterprises 12-10-90 2452 11 

Pan Am Corp 1-8-91 4512 29 

Prime Motor Inns 9-18-90 7011 37 

Raytech 3-10-89 3490 24 

Southmark 7-14-89 6532 15 

United Merchants & Mnfctrr 11-2-90 2200 22 

US Home 4-15-91 1531 51 



145 

Western Co of North America 2-2-88 1389 15 

American Medical Electronics 7-14-87 3845 69 

Barton Industries 2-22-91 3491 24 

Bell & Co 12-28-90 5399 4 

CCAIR 7-5-90 4512 35 

CF&I Steel 11-7-90 3312 46 

Colorocs 9-5-91 3861 20 

International American Homes 4-16-90 1531 51 

LDB Corp 10-10-91 5812 110 

Miniscribe 1-2-90 3572 28 

Overmyer 4-17-90 3320 5 

Stuarts Department Stores 12-10-90 5331 31 

TGX Corp 2-23-90 1311 289 

Wang Labs 8-18-92 3570 13 

Healthcare Int'l 11-4-91 8060 4 
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Abnormal Returns and Z-Scores by Bankrupt Portfolio 

Windows 
Portfolio Eleven Day Five Day Three Day Two Day- Two Day+ Firms 
Rexene -0.01166 0 .01130 0 .01053 0 .00311 0 .00067 4 Z -0.39860 0 .49443 0 .58220 0 .17221 -0 .00275 
Rymer -0.02807 -0 .01776 0 .01132 0 .01822 0 .02002 6 
Z -0.74242 -0 .21759 0 .66468 0 .68298 0 .86834 
Munsingwear 0.02039 -0 .00391 -0 .00245 0 .00638 -0 .00273 5 
Z 0.75761 0 .11879 0 .01822 0 .4545 -0 .08625 
Cherokee -0.13852 -0 .04405 -0 .09319 -0 .02603 -0 .05214 4 
Z -1.06283 -0 .37868 -1 .16142 -0 .48855 -0 .45144 
Solitron -0.00489 -0 .01227 -0 .00095 -0 .01365 0 .00612 21 
Z -0.78758 -0 .79985 -0 .23134 -0 .73010 0 .17153 

21 

Chyron -0.06947 -0 .01891 -0 .02564 -0 .00135 -0 .03222 5 
Z -2.30217 -0 .72262 -1 .18759 -0 .15441 -1 .69701 
Kindercare 0.24717 0 .13236 0 .01591 0 .01352 0 .11832 1 
Z 1.10364 0 .87611 0 .13588 0 .14164 1 .23762 
National Env 0.17283 0 .04065 0 .04456 0 .04361 0 .03104 10 
Z 3.07897 1 .31210 1 .61825 1 .77008 1 .56979 

10 

Sprouse Ritz -0.05957 -0 .02894 0 .00119 -0, .01007 0 .01672 9 
Z -0.89108 -0 .83457 -0 .11527 -0, .32590 0 .71514 
Astrex 0.01437 0 .01459 -0, .01471 0, .00667 -0 . 03246 4 
Z 0.33153 -0 .12987 -0, .15508 0. .37462 -0 .97025 
Tie/Comm 0.08418 0. .04222 0, . 02655 0, . 01574 0, . 02430 12 
Z 1.11199 0. .57684 0. . 88377 0. .48146 1, .08302 

12 

Gaylord -0.00407 0, .01318 0. .00389 -0. .00894 0, .02656 3 
Z 0.37324 0, .61651 0. .36655 -0. .34950 1. .01654 
Divi -0.00775 0. .01798 -0. .02551 0. ,00688 -0. .02897 3 
Z 0.12885 -0. .20784 -0. .97873 -0. ,35381 -0. . 93167 
Calton Homes 0.01263 0, .00743 0. ,00405 0. ,00836 0. .00195 16 
Z 0.58183 0. .72291 0. ,46825 0. 71797 0. ,55978 

16 

Hadson 0.02578 -0. , 02151 0. 02253 0. 00875 0. ,03258 4 
Z 0.10613 -0. .05936 0. 61485 0. 06923 1. , 04244 
Edisto 0.00362 0. 01537 0. 00254 -0. 00304 0. , 00189 42 
Z 0.03940 0. 96242 0. 72666 0. 38372 -0. 12796 
Endevco 0.00293 0. 02796 0. 05417 0. 04823 0. 02117 3 
Z -0.47419 0. 58463 1. 65446 1. 66800 1. 04517 
USG -0.03138 -0. 01347 -0. 00737 -0. 01136 -0. 00570 3 
Z -0.75544 -0. 22890 -0. 09584 -0. 88025 -0. 04636 
Live Entert 0.04234 -0. 03263 -0. 02835 -0. 00636 -0. 03919 10 
Z 0.64959 -0. 90962 -0. 59519 -0. 21019 -1. 28978 

10 

Forum Group 0.01312 -0. 01000 -0. 00770 0. 00861 -0. 00512 1 Z 0.11594 -0. 13142 -0. 13061 0. 17884 -0. 10601 
American Car 0.02984 0. 02029 0. 02023 0. 01200 0. 22293 12 
Z 0.98909 0. 87453 0. 90497 -0. 4785 1. 17132 

12 

Radice •0.06558 -0. 03302 -0. 01894 -0. 00677 -0. 00157 5 
Z •1. 89256 -1. 47106 -1. 13852 -0. 35294 -1. 37570 
Tucson Elec 0.00480 -0. 00325 -0. 00162 -0. 00032 -0. 00061 42 Z 0.92462 -0. 99214 0. 71234 0. 03911 -0. 03646 

42 

Eagle Picher 0.05118 0. 01309 0. 00826 0. 01225 -0. 00618 9 Z 1.66909 1. 05955 0. 87681 1. 54396 -0. 27391 
Lone Star T -0.03359 0. 02004 -0 .00026 -0 .00411 0. 00082 4 Z 0.54791 0. 36387 0 .07053 -0 .22130 0. 13026 
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Portfolio Eleven Day Five Day Three Day Two Day- Two Day+ Firms 
Iroquois 0 .05024 0 .01099 -0 .01845 -0. .00874 -0, .01722 32 
Z 1 .52237 -0 .25262 -2 .30875 -1. .87670 -3. . 08641 
Regal Inter -0 .02855 -0 .00528 -0 .00896 -0. .00316 -0, . 00293 6 
Z -1 .50212 -0 .32801 -0 .63662 -0. .48374 -0. .40508 
Transisco -0 .04555 -0 .02614 -0 .00083 0. .02387 -0. .04644 5 
Z -1 .20744 -0 .87847 -1 .07926 -0. ,18978 -2. .05220 
Marcade 0 .01377 0 .02579 0 .02274 0. , 01893 0. .00261 7 
Z 0 .56003 1 .20570 1 .00907 1. ,30717 -0. .15025 
Pathe Comm -0 .15408 -0 .01454 -0 .01821 0. ,06925 -0. .09701 2 
Z -0 .83247 -0 .12307 -0 .19725 0. ,87380 -1. ,23466 
Monarch 0 .00709 -0 .00469 -0 .01304 -0. ,00781 -0. , 03070 3 
Z 0 .08292 -0 .74667 -1 .03166 -0. ,72656 -1. ,69398 
Bay Fin -0 .00300 0 .00570 -0 .00558 0. ,00451 -0. ,01294 5 
Z -0 .19761 0 .41926 0 .16468 0. , 83670 -0. ,63102 
Daisy Sys 0 .28319 0 .29387 0 .00757 -0. . 00492 0. ,05268 13 
Z 4 .04859 4 .91536 0 .92354 1. 70074 1. ,79837 
New Valley -0 .04815 -0 .02135 -0 .06904 -0. ,03181 -0. ,05150 5 
Z -0 .44108 -0 .25603 -1 .50262 -0. 81314 -1. ,37108 
Heritage -0 .11473 -0 .22736 -0 .04576 -0. 12454 -0. ,05298 2 
Z -0 .99422 -2 .41419 -0 .71295 -2. 04114 -1. ,08215 
Carter H H 0 .00960 -0 .00535 0 .01932 0. 01732 0. 00612 3 
Z 0 .10907 -0 .46265 0 .46301 0. 26551 0. 09932 
Ames Dept 0 .01123 0 .00377 0 .00301 -0. 00512 0. 00626 5 
Z 0 .50454 0 .46782 0 .18339 -0. 50838 0. 60017 
Galaxy Pet -0 .36650 -0 .00257 -0 .01707 -0. 01018 -0. 00960 16 
Z -1 .52866 0 .19537 -0 . 82839 -0. 72865 -0. 65950 
Buttes G 0 0 .02678 -0 .01840 -0 .03402 -0. 00725 0. 01798 12 
Z 1 .23926 0 .51069 -0 .24565 1. 27920 1. 59615 
Global Mar -0 .09644 -0 .06757 -0 .03616 -0. 00016 -0. 05110 6 
Z -2 .57701 -2 .74889 -1 .62871 -1. 16951 -1. 83491 
Western Co 0 .05076 0 .00368 -0 .05205 -0. 07054 -0. 02146 2 
Z 0 .82014 0 .34332 -0 .48447 -1. 36156 0. 32315 
U. S. Home -0 .03018 -0 . 01531 -0 .03563 -0. 02790 -0. 01284 13 
Z -1 .84833 -1 .44954 -2 .60310 -2. 42424 -1. 45728 
Fairfield -0 .00069 0, .03538 0 .04176 0. 04537 0. 00065 15 
Z -1, .29659 2, .91479 2. .71736 3. 87833 -0. 27818 
Int'1 Am -0, .02689 -0, .01240 -0, .03709 -0. 02991 -0. 01784 15 
Z -1, .82935 -1, .42987 -2, .70862 -2. 48987 -1. 80467 
Miniscribe 0, . 09753 0, .09985 0, .10017 0. 05184 0. 08551 5 
Z 1. .65022 2, .36924 3, .22174 1. 96841 3. 24847 
Amer Med El -0, .00369 -0. .00614 0. .0067 0. 00496 0. 00731 10 
Z -0. . 02509 0. .03528 0. .51574 0. 32544 0. 67774 
Colorocs -0. , 04534 -0. .0434 -0. .01756 -0. 00905 -0. 00873 5 
Z -0. ,4316 -0. .64438 -0. .40988 -0. 30297 -0. 22404 
Cont Air 0. , 05449 0. .02201 0, .01037 0. 01025 -0. 00396 7 
Z 1. .47147 1. . 15736 0. .75648 0. 93276 0. 07520 
Midway Air 0. ,01910 -0. ,01388 -0. .02625 -0. 03073 -0. 01285 6 
Z 0. ,75538 -0. ,31023 -1. .01548 -1. 52033 -0. 65640 
C F & I 0. ,01115 0. , 00477 0. .01808 0. 01079 0. 01112 12 
Z 0. . 18631 -0. ,08285 1. ,56670 1. 10947 0. 86873 
Overmyer -0. 04476 -0. 08084 -0. , 02823 -0. 02270 -0. 02103 2 
Z -0. 90058 -2. 44621 -1. , 08573 -1. 14278 -0. 92520 
Amdura -0. 04584 0. 00143 0. ,04148 0. 01326 -0. 00301 4 
Z -0. 34957 -0. 27737 -0. 04148 0. 62645 -0. 32750 
Columbia 0.01753 0. 02357 0. 01748 0. 00826 0. 01660 8 
Z 0.71248 1. 03110 1. 76177 1. 12558 2. 05177 
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Portfolio Eleven Day Five Day Three Day Two Day- Two Day+ Firms 
Michgan Gnl -0. 07277 -0 .01518 -0 .01424 0 .00090 0 .01097 5 
Z -2. 20850 -0 .69747 -0 .83998 0 .03967 0 .61865 
Pan Am 0. 00501 -0 .01451 -0 .01354 -0 .01030 0 .00418 5 
Z 0. 04651 -0 .50687 -0 .53589 -0 .54885 0 .15428 
National CS 0. 00685 0 .02212 0 .00938 -0 .01895 -0 .01534 2 
Z 0. 23365 -0 .10331 0 .03363 -0 .35770 -0 .74820 
LDB Corp -0. 03521 -0 .00725 -0 .00755 -0 .00051 -0 .02211 6 
Z -0. 89339 -0 .38173 -0 .46419 -0 .15947 -0 .96740 
Healthcare -0. 12866 -0 .07572 -0 .03730 -0 .05762 -0 .00807 4 
Z -1. 63324 -1 .26590 -0 .85870 -1 .08658 -0 .38245 
CCAIR -0. 04893 -0 .00970 -0 .00009 -0 .00726 0 . 00250 5 
Z -1. 41834 -0 .43045 -0 .19514 -0 .47962 0 .04665 
Barton Ind 0. 04155 0 .00226 0 .05115 0 .04467 0 .04845 2 
Z 0. 78281 0 .17495 2 .06286 2 .27042 2 .39410 
Prime Motor -0 .04450 -0 .01223 0 .01923 0 .01689 0 .00348 4 
Z -2. 20778 -0 .90163 1 .03054 0 .85456 0 .66240 
United M & M -0.04909 -0 .02687 -0 .02642 -0 .00325 -0 .01356 4 
Z -2 .21765 -1 .86303 -1 .83555 -0 .38804 -1 .32533 
Interco 0 .09885 0 .04211 0 .05935 0 .05416 0 .02267 7 
Z 2 .22532 1 .34451 2, .53367 2 .73302 1, .41092 
TGX -0 .02647 -0 .01550 -0, .01298 -0 . 00192 -0, .02632 42 
Z -2 .11112 -2. .39466 -1, . 84375 -0, .26188 -4, .52938 
Southmark 0 .00045 -0. .03537 -0, .00393 -0, .00042 0, .01031 4 
Z -0 .00919 -0, . 87807 -0, .31185 -0, .17984 0, .58087 
Circle K -0 .05610 -0. .02249 -0. .00768 -0, .00848 0. .00172 2 
Z -1 .01661 -0. .58926 -0. .26826 -0. .36427 0. .07622 
Equitec -0 .01000 0. . 01608 0, .00829 -0. .00774 0. .03605 8 
Z -0 .09337 0. .40696 0. .23220 -0. .60509 2, .21087 
National Ent 0 .06188 0. .02946 0. , 03170 0. .01255 0. , 01593 6 
Z 2 .22532 1. ,48068 2. ,53367 2. .73302 1. ,41092 
G F Corp 0 .00355 0. .02890 0. . 02761 0. , 01245 0. ,01969 2 
Z 0 .13192 1. .15164 1. 47226 0. ,91586 1. 25837 
Raytech 0 .01285 0. 02493 0. 00927 0. 00987 0. 00293 6 
Z 0 .67541 2. 06618 1. 05343 1. 05950 0. 77029 
Bell & Co 0 .09857 0. 14146 0. 15573 0. 08714 0. 03701 2 
Z 1 .50168 2. 81953 3. 90428 2. 92752 0. 78845 
Wang Labs -0 .11389 0. 27421 -0. 20876 -0. 21577 -0. 19990 1 
Z -0, .24123 0. 86353 -0. 84856 -1. 07423 -0. 99460 
Jamesway -0, .01371 0. 00081 -0. 00491 -0. 00257 -0. 01179 10 
Z -0, .04824 0. 16093 -0. 45981 -0. 17618 -1. 21893 

10 

Leslie Faye -0. .07285 0. 10504 0. 06503 0. 03529 0. 06771 3 
Z -0. . 95783 0. 92589 0. 84687 -0. 00385 1. 31068 
Stuarts -0. .03428 -0. 04227 -0. 00520 -0. 01493 -0. 00216 6 
Z -0. .99691 -1. 26649 -0. 58544 -1. 31723 0. 05756 

6 

Liberte -0. ,01120 0. 01522 0. 01760 0. 00713 0. 01532 28 
Z -1. ,87533 -0. 69447 0. 31852 0. 33521 0. 07733 

28 

American H -0. 03389 -0. 03305 -0. 01376 -0. 01315 -0. 00505 1 Z -0. 63977 -0. 93052 -0. 49968 -0. 58434 -0. 22413 
Lone Star I -0. 02138 -0. 03572 -0. 03310 -0. 02513 -0. 01977 5 Z -0. 72946 -1. 75010 -2. 61261 -2. 54569 -1. 79105 



APPENDIX C 

DIFFERENCES BETWEEN PARAMETERS 



151 

Differences Between Parameters—Results from F-Tests 

Window 

Strategy -5, +5 -2,+2 -1,+1 -1/0 0, +1 

Prepackage 0.1471 0.3247 0.2090 0.0019 1.9718 
Involuntary 

1.9718 

Prepackage 1.9497 0.0529 0.0195 1.3607 0.5810 
Voluntary 

0.5810 

Involuntary 0.7038 0.7558 0.1600 1.0409 0.8507 
Voluntary 

0.8507 

Significance 0.0296 0.0170 0.0056 0.0059 0.0263 
of Model (0.756) (0.433) (0.149) (0.675) (0.760) 

_ —- — xxwL, xu yai.cuuucoa.Q j-ii uiit; Lup unree rows. 
None of them are statistically significant at values of p<0.1 or less. 
The bottom row has the R2 above the F-value. Again none of the F-val-
ues are significant at normal levels. 
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ESSAY THREE 

TIME VARYING RISK PREMIA OF COMMON STOCK RETURNS 

AMONG FIRMS IN FINANCIAL DISTRESS 

Financial researchers have long been interested in 

utilizing the behavior of firm specific variables to pre-

dict the entity's ultimate demise. Some have examined 

financial statements. Others utilized financial ratios, 

turnovers and trends to discern patterns indicative of a 

pending business failure prior to the public announcement 

of a bankruptcy filing or other failure (Altman, 1968), 

(Altman, 1977) and (Altman, 1984). These studies typically 

analyzed data from firms filing bankruptcy petitions and 

the same data taken from a group of healthy firms similar 

in both size and industry. 

Researchers utilized multiple discriminant analysis 

and various regression techniques to create sophisticated 

models for predictions of financial distress (Altman, 1968) 

and (Espahbodi, 1991). Some model creators claimed the 

ability to predict financial distress several years in 

advance of the event (Altman, 1968) and (Espahbodi, 1991). 

Although the accounting models may do a good job of pre-
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dieting business failure, there is little theoretical 

foundation for their procedures (Aharony, Jones and Swary, 

1980). Analysis of market factors provides another avenue 

for predicting the risk of loss when investing in a firm. 

Holding period returns from 1954 to 1964 provided superior 

results to financial ratios in prediction of business fail-

ure (Beaver, 1966). While Beaver's study showed promise, 

few investigators have utilized market data to determine 

the risk of failure (Aharony, Jones and Swary, 1980). 

This essay reports on a study of the volatility of 

common stock returns as an indicator of the degree of ad-

verse information about a firm impounded into the market 

before a business failure. The variance of common stock 

returns of publicly traded firms involved in proceedings 

under The Bankruptcy Reform Act of 1978 (the Code) is 

utilized in the study. The next section of this paper 

discusses the historical background of volatility measure-

ment in stock market series, firms and the sample selec-

tion. The second section discusses the methodology uti-

lized in the study. The third section reports the results 

and the fourth section contains conclusions and suggestions 

for further study. 
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Theoretical and Historical Background 

A corporation becomes involved as a debtor in a bank-

ruptcy proceeding in two basic ways. It may file a volun-

tary petition under Chapter Seven or Eleven of the Code, 

(11 U.S.C. 301) or its creditors may file an involuntary 

proceeding against it under the Code, (11 U.S.C. 303). Any 

filing stops all nonbankruptcy collection actions against 

the firm, (11 U.S.C. 362). 

In a Chapter Seven proceeding, a trustee is appointed 

to take charge of the assets, liquidate them and pay the 

creditors in the order of security and/or priority of their 

claim (11 U.S.C. 507). In a Chapter Eleven proceeding the 

firm attempts to reorganize and rehabilitate itself. The 

debtor, a debtor-in-possession after the filing, continues 

to operate the business while attempting to develop a plan 

that can be approved by two—thirds of the dollar amount in 

each claimant class and more than one—half the number in 

each class (11 U.S.C. 1126). 

Disclosure of adverse information usually precedes the 

bankruptcy filing for an extended period of time. During 

this time the risk of failure appears to be increasing, but 

is there a market factor that conveys the news of increas-

ing risk to the participants? Return volatility as mea-

sured by the conditional variance of the common stock 
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returns is proposed as a measure of the impounding of risk 

into the returns of bankrupt firms. 

Over the past 30 years, several tests of variances or 

changes in variances have been constructed and used in 

testing for changing regimes in regressions, market effi-

ciency and for the impact of information on the market. 

The Brown, Durbin and Evans test was used in conjunction 

with the Quandt log likelihood ratio to estimate the time 

of change of regimes in regression estimation (Johnson, 

198 9). A variance bounds test in which changes in price 

were a product of changes in interest rates and cash flow 

was proposed to test market efficiency (Shiller, 1979), and 

(LeRoy, 1989). According to this test, volatility of cash 

flows, and the discount rate could not explain stock price 

changes. Other researchers point out more desirable re-

sults arising from Euler equation tests of discount rate 

models (Cochrane, 1992). In this essay, the change in 

variance of returns is used as a measure of innovation or 

news entering the market. 

Assets may be priced by using the expected return and 

a measure of dispersion about the expected return (Marko-

witz, 1952). Some researchers have utilized this concept 

to develop asset pricing models in which expected returns 

and risks are measured in terms of mean and variance of an 
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asset's return and its covariance with the market (Sharpe, 

1964), (Litner, 1966) and (Mossin, 1966). The relationship 

between the covariance of a stock's expected return with 

the market return and the variance of the market return 

provides a measure of systematic risk in the capital asset 

pricing model or CAPM. Financial and operating leverage 

have been identified as influences on the variance of 

earnings and expected returns (Brigham and Houston, 1996) 

and (Pinches, 1996). 

While proponents of CAPM assume investors hold the 

market portfolio, others assume the investor does not hold 

the market portfolio. Rather, they adduce the covariance 

of a security's return with the investor's portfolio more 

im-portant than the covariance of that security with the 

market (Levy, 1978). In this study the focus is on the 

variance of a firm's common stock return prior to the 

filing of a Chapter Eleven proceeding. The volatility is 

examined as a proposed measure of risk premia in common 

stock returns of firms filing bankruptcy. 

Some researchers utilize the market model, Rjt = <Xj + 

PjRmt + Sj, to calculate and decompose the variance of the 

rate of return for a security (Aharony, Jones and Swary, 

1980) : 
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VariRj) = $^.Var(Rm) + Var(e_.) (1) 

where: Var( R ) = total variance of returns for firm j; 

Var( R ) = variance of the returns of the market 
v m ' 

portfolio; 

Var( e.) = variance of the disturbance term for 
j 

security j; 

3j = Covariance ( R.;Rm)/Var ( Rm) and 

Covariance ( &^;RJ=0. 

From the above, Var( Rm) reflects market wide change while 

3-j reflects firm and market effects and Var ( e. ) indicates 

changes specific to the jth firm. 

A cross-sectional analysis of the variance of weekly 

returns of a portfolio of 45 bankrupt firms and a portfolio 

of 65 similar healthy firms revealed the returns of the 

bankrupt firms exhibited a greater variance than the 

healthy firms (Aharony, Jones and Swary, 1980). The in-

creased variance in returns was discernable for up to 226 

weeks prior to the filing of the bankruptcy petition. The 

filing was most closely related to the variance of the 

disturbance term of the firm's return, Var( ej ). They 

found the normal risk measurement in the Sharpe capital 

asset pricing model, 3, not appreciably linked to the 

bankruptcy event. 
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The insignificance of 3 noted by Aharony, Jones and 

Swary was mirrored in other studies (Johnson, 1989) and 

(Clark and Weinstein, 1983). However, some investigators, 

while not particularly concerned with bankruptcy, found 

support for a 3 change prior to the filing of bankruptcy 

petitions, (DeJong and Collins, 1985). Still later re-

searchers found 3 increasing and in line with theoretically 

expected results as the firm neared bankruptcy (Ro, Zavgren 

and Hsieh, 1992) . The ambiguous behavior of 3 observed in 

some studies may arise from the failure of courts to stric-

tly follow the absolute priority rule (the legal ranking of 

claims based upon how they arose and the type of claimant), 

from incomplete markets or from measurement error caused by 

asynchronous trading (Aharony, Jones and Swary, 1980), 

(Levy, 1978) and (Ro, Zavgren and Hsieh, 1992). 

Comparative statics of the market model provides fur-

ther indication of the importance of idiosyncratic vari-

ables in prediction of financial distress (Aharony and 

Swary, 1988). Starting from the single index market model 

and the assumption of a firm entering bankruptcy with a 

probability of 5, Aharony and Swary develop a z-statistic 

from which they compute comparative statics. They assume 

security returns follow a multivariate normal distribution 

with the market model holding for each period, t. Addi-
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tionally, they assume E[ ejtJ=0, Cov( &jt,Rmt)=0r and covar-
- 1 - p 

iance ( e.t,e.s)=0, t*s. The Z statistic, Z5j = without 

subscripting for time is given below (Aharony and Swary, 

1988) : 
-1-a-$E[RJ 

Z5 = - (2) 

By differentiating Z5 in the above equation with respect to 

the variance of the error term they obtained the following 

comparative static: 

5 - 5 > 0 (3) 
dVar(e) 2 a2 

This is clearly positive and in contrast to the below 

expression which obtains when Z5 is differentiated with 

respect to 3: 
dZ„ E[R] $Var(R)Zs 5 — _ m ^ m/ 5 / ̂  v 

5(3 a a2 

which may be positive or negative. In fact in the same 

paper, Aharony and Swary provide a solution for an optimal 

|3*:-

dZx > > E(R ) Var(e) 
_ ± > 0 utfieJi 0 * - — ^ — = 3* (5) 
cP Var(R ) (1+a) m 

The effect of the systematic risk variable in this 

model is ambiguous and not necessarily increasing with an 

increased risk of business failure. A key measurement of 

long-term risk of bankruptcy reflected in market returns is 

the idiosyncratic risk of a stock return, generally the 

var- iance of the disturbance term or error term in the 
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market model (Aharony, Jones and Swary, 1980) and (Aharony 

and Swary, 1988). Others see increasing standard deviation 

of returns as consistent with changes in 3 as a company 

nears failure (Byung, Zavgren and Hsieh, 1992). The vari-

ance of the return of common stock appears to be an impor-

tant risk measure among failing firms from a theoretical 

and practical standpoint. 

In an attempt to pinpoint the timing of a variance and 

mean shift in industrial companies' returns, a test similar 

to those noted above was used to investigate the variance 

in stock returns prior to bankruptcy filings (Ramaswami, 

1987). Ramaswami estimates the timing of the change in 

variance using monthly returns. He finds significant 

changes up to 61 months prior to the actual filing date. 

While the results are interesting, the test was derived 

from the Brown, Durbin and Evans cusum test. This type of 

test is susceptible to bias in the form of excessive rejec-

tion of the null arising from the heteroskedasticity and 

nonnormality of the data (Barone-Adesi and Talwar, 1992). 

Researchers have found high frequency financial market 

returns are not distributed normally (Fama, 1965), (Akir-

gay, 1989) and (Ghosh, 1992). Returns also appear to be 

heteroskedastic, and failure to adjust for predictable 

heteroskedasticity in a time series may affect statistical 
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tests (Schwert and Seguin, 1989) and (Schwert and Seguin, 

1990). 

In their study, Aharony, Jones and Swary (1980) use a 

multivariate normal distribution to describe the common 

stock returns in arriving at their results. Since finan-

cial and commodity prices and stock returns do not typi-

cally follow a normal distribution, this assumption may be 

untenable (Mandelbrot, 1963) and (Fama, 1965). The prices 

and returns time series appear to be leptokurtic and follow 

more of a Paretian distribution. High frequency stock 

returns, such as used here, are not usually normally dis-

tributed (Ghosh, 1992) and (Akirgay, 1989). Akirgay ana-

lyzed returns for daily, weekly and monthly indexes and 

found the more frequent the observations, the less likely 

the returns will be normally distributed. The use of daily 

returns more clearly distinguishes change in the variance 

(Schwert and Seguin, 1989) and (Schwert and Seguin, 1990). 

The Aharony and Swary (1988) results depend on homoskeda-

sticity of returns, which is generally not the case 

(Schwert and Seguin, 1989). Market efficiency requires the 

return generating process be a martingale, and not that it 

have any particular distribution (Fama, 1970). 

Many researchers utilize the heteroskedasticity of re-

turns to improve the performance of their models of stock 
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return processes (French, Schwert and Stambaugh, 1987), 

(Chou, 1988), (Ghosh, 1992) and (Kim and Kon, 1994). These 

and many others use autoregressive conditional heteroske-

dastic, ARCH, or generalized autoregressive conditional 

het-eroskedastic, GARCH, models to describe the return 

generating processes for indexes and individual securities. 

These models use the lagged squared errors and conditional 

variances of returns to influence future returns (Engle, 

1982) and (Bollerslev, 1986) . 

Methodology and Results 

As a first step to investigating volatility in common 

stock returns as a harbinger of bankruptcy, a sample of 

bankrupt firms with returns available on the Center for 

Research on Security Prices, CRSP, tapes for 1993 was col-

lected. Second, the firms' returns were collected for 1252 

trading days prior to the filing of the petition. This 

starting point is earlier than that of the Aharony, Jones 

and Swary (1980) where the change in variances preceded the 

filing by 226 weeks. Third, return volatility was analyzed 

in investigating the link between the filing and the vola-

tility of the common stock returns. 

Publicly traded firms entering Chapter Eleven pro-

ceedings file reports with the Securities and Exchange Com-

mission. The business press or business sections of large 
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metropolitan papers often report public company petition 

filings. A search of the Wall Street Journal, New Genera-

tions The Bankruptcy Data Source, The Standard and Poors 

Daily News and Disclosure Inc. on Lexis Nexis on line com-

puter data base uncovered numerous Chapter Eleven proceed-

ings. Firms eligible for inclusion in the sample included 

those filing for bankruptcy from 1984 to 1993 in order to 

facilitate having homogeneous laws and court rulings gov-

erning the process. The difference in laws can affect 

market reactions (White, 1983). The original sample in-

cluded 73 firms filing or having a Chapter Eleven proceed-

ing filed against it. Only 56 of the firms had returns for 

the requisite 1252 observations prior to the filing date. 

Of the 56 firms 24 were eliminated from the sample because 

the GARCH model would not converge or upon convergence the 

GARCH model lacked stationarity. This further restriction 

of convergence to stationary nonintegrated GARCH or ARCH 

models is described below. This limited the sample to a 

total of 32 firms. 

Descriptive Statistics 

Table I provides a listing of the sample firms with 

descriptive statistics. The sample is divided into two 

groups based upon time preceding filing. The statistics 

with a one in the time column are results for from 1252 to 
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626 days preceding the filing date. Those with a two in 

the time column are statistics from 62 6 days preceding the 

filing to the day of filing. 

As shown in Table I, below, there is a wide range of 

average returns among the sample companies. Barton Indus-

tries had the highest average return for the early time 

period at 0.64 percent while Solitron posted the lowest 

average for the same time period at -0.24 percent. Na-

tional Environmental Group had the highest average return 

for the late time period at 3.93 percent and Miniscribe 

posted the lowest average return for the same period at 

-0.37 percent. 

There is also a large range in the variance of the 

returns. Returns are somewhat skewed in general with a 

maximum skewness of 5.41 for Stuart Department Stores in 

the early time period. The minimum skewness is -0.61 for 

Carter Hawley and Hale in the earlier time period and it is 

-3.86 for Liberte in the later time period. The skewness 

is computed utilizing the following formula: 

Sk = n 
— \ x.-x 

1 
(n-1)(n-2) 

( 6 ) 

Normally distributed returns would have skewness close to 

zero. Positive skewness means the median is less than the 



168 

mean. The range of the skewness is greater in the later 

time period. 

There appears to be a significant amount of kurtosis 

in both time periods of the sample. The average in the 

earlier period is 10.11 with a standard deviation of 11.08 

while the average is 12.93 in the later time period with a 

standard deviation of 15.15. The kurtosis ranges from a 

low of 1.29 to a high of 49.45 in the earlier time period 

and a high of 84.05 to a low of 1.64 in the later time 

period. Kurtosis values of three are normally distributed, 

kurtosis values greater than three are leptokurtic while 

those less than three are platykurtic. Kurtosis values for 

the sample were calculated using the following formula: 

K = 
/j(n-l) x.-5^4 

1 
(n-1) (n-2) (n-3) 

3(n-1) 
(n-1){n-3] 

(7) 

The variance of the common stock returns may increase 

some time prior to the bankruptcy or business failure. 

Aharony, Jones and Swary (1980) find that significant 

changes may occur in the variance up to four years prior to 

the filing. Bad news that could be expected to appear 

prior to bankruptcy filings impacts market return volatil-

ity more than good news (Engle and Ng, 1993). The history 

of each filing firm reveals negative announcements leading 
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Bankrupt Firm Returns 
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Name Time Mean Variance Skewness 0
 

-p 
u 
Si 

Barton 1 0. 006423 0. 013297 0. 75208 3. 8958 

Barton 2 0. 002438 0. 007184 I. 60080 21. 0200 

Butte 1 > -0. 001405 0. 000766 0. 40736 2. 2172 

Butte 2 -0. 002150 0. 001733 -0. 07854 5. 1975 

CFI 1 0. 000353 0. 001181 0. 77575 5. 2131 

CFI 2 -0. 001487 0. 005117 0. 22348 7. 4561 

Carter H H 1 0. 001039 0. 000949 -0. 60572 11. 1286 

Carter H H 2 -0. 001637 0. 002205 0. 11858 9. 8073 

Circle K 1 0. 000161 0. 000698 -0. 29141 13. 7660 

Circle K 2 -0. 001542 0. 001889 1. 21869 15. 9102 

Colorocs 1 0. 002084 0. 001815 -0. 00935 9. 107 9 

Colorocs 2 -0. 001332 0. 004471 1. 32565 12. 0062 

Cont Air 1 0. 000194 0. 001345 0. 66625 5. 9457 

Cont Air 2 -0. 001932 0. 002274 -0. 50184 17. 7584 

Fairfield 1 -0. 000204 0. 001574 0. 49997 4 . 8900 

Fairfield 2 -0. 002758 0. 002358 -0. 66184 15. 4710 

Global M 1 -0. 000841 0. 001127 0. .64774 2. 5326 

Global M 2 -0. 002458 0. 001764 0. .03397 4. 1169 

Int Am Home 1 -0. ,000155 0. 000939 0. .16083 3. 9561 

Int Am Home 2 -0. .001718 0. .004 939 -0. .39060 15. ,8592 

Jamesway 1 -0. .001661 0. .001547 -0. .13730 15. .8885 

Jamesway 2 0. , 000091 0. ,003670 -0. ,16249 28. .1695 

Liberte 1 0. ,001015 0. ,000856 0. ,46820 1. .7666 

Liberte 2 -0. ,000766 0, ,001558 -3. , 86358 40. .3056 

Leslie Faye 1 -0. ,002109 0. ,001220 -0. .09512 4. ,5454 

Leslie Faye 2 0. . 001060 0. ,005639 1. .42540 7 . , 0756 

Marcade 1 -0. .000438 0. .003058 1. .36758 14 . .0502 

Marcade 2 0. .001702 0. .008734 0. .90105 2. . 9351 

Miniscribe 1 0. .003011 0, .001635 0. .45604 1. . 9714 

Miniscribe 2 -0. .003668 0. .004148 -0. .61506 8, .7686 

Munsingwear 1 -0, .001984 0. .001642 0. .24205 8, .4765 

Munsingwear 2 0. .001663 0, .007020 1, .05052 5. . 9666 

Natl Env 1 0. .002974 0. .011437 0, .74887 3, .2585 

Natl Env 2 0. .039295 0, .098962 1. .41469 3. . 9783 

Natl Ent 1 -0. .000618 0, .002102 0. .36977 1. .2863 

Natl Ent 2 -0. .000404 0, .008028 0. .61135 5. .5982 

New Valley 1 0. .000404 0, .003355 1 .77592 13 .1326 

New Valley 2 0. .000642 0, .008179 0 .93729 5 .1268 

Overrnyer 1 0. .002735 0, .000774 4 .82217 44 .7409 

Overmyer 2 -0. .001846 0, .000428 -1 .69276 16 .6241 

Pan Am 1 -0. .000978 0, .000148 0 .90882 4 .5542 
Pan Am 2 -0. .000868 0, .002391 0 .08878 5 .5901 
Pathe Comm 1 -0. .002154 0. .002894 0 .71983 5 . 4480 
Pathe Comm 2 0. .000746 0, .002452 1 .09995 3 . 97 96 
Regal 1 0. .000204 0. .001231 0 .87230 23 .7244 
Regal 2 -0 .000742 0, .001877 0 .13727 6 .7083 
Raytech 1 0 .000393 0. .006952 1 .42957 8 .0058 
Raytech 2 0 .004089 0 .012946 2 .01321 11 .3782 
Rymer 1 -0 .000575 o. .000530 0 .85487 2 . 8341 
Ryrner 2 -0 .001356 0 .000323 0 .50568 5 .5024 
Solitron 1 -0 .002396 0 .001805 -2 .17399 22 . 4482 
Solitron 2 0 .002235 0 .006179 1 .90568 13 .5467 
Stuart Dept 1 -0 .001515 0 .0019381 0 .02871 9 . 6945 
Stuart Dept 2 0 .002453 0 .011007 5 .41470 84 .0500 
TGX 1 0 .000811 0 .002053 0 .77528 4 .7632 
TGX 2 -0 .001221 0 .004212 -1 .20780 15 .1431 
Tie Comm 1 -0 .000849 0 .001921 1 .16358 12 .2862 
Tie Comm 2 0 .002060 0 .007791 0 .57753 1 .6368 
USG 1 -0 .001274 0 .001144 0 .39316 3 .4017 
USG 2 0 .000949 0 .006415 0 .50720 2 .1490 
Wang 1 -0 .000425 0 .002317 3 .40896 49 . 4458 
Wang 2 -0 .001303 0 .002423 0 .07907 12 . 9362 
Western Co 1 -0 .000626 0 .001543 0 .96941 5 .1708 
Western Co 2 0 .001170 0 .007495 0 .30633 1 . 8751 
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up to the filing. There should be more and more impact as 

the firm nears the filing date which should be revealed by 

volatility. Part of this increase in volatility is indi-

cated by the graphs of the returns of a subset of the 

sample firms in Appendix A-l. The subset includes all 

firms with significant risk premia associated with the 

returns as will be discussed later. The volatility in the 

returns does not appear constant as the bankruptcy filing 

date nears. The distributions of returns for the firms in 

Appendix A-2 and reveal leptokurtic distributions centered 

around zero. 

Cross Sectional Variances 

The first step in the analysis of variability of 

returns as a risk measure is an examination of the incre-

mental return variance as bankruptcy approaches by a com-

parison of the variance between the early and late time 

periods. An initial analysis of the raw returns of the 

thirty-two sample firms entails computing a cross-sectional 

common based daily average return for the sample firms com-

mencing 1252 days prior to the firms' filing dates and then 

variances of the daily cross-sectional averages. This has 

the effect of setting all the bankrupt firms in the same 

portfolio even though the filings occurred at different 

times. This is similar to the method used by other re-
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searchers (Aharony, Jones and Swary, 1980). The result 

supports the intuition that variance of returns increases 

as firms approach the bankruptcy filing date. The average 

return, variance and standard deviation of the return for 

each firm is compared by time period utilizing a binary 

variable regression as below: 

Yt = 1 + et (8a) 

Yt = a + (35! + et (8b) 

where: Yt = the daily return, 

a = the intercept, 

(3 = the slope parameter, and 

5t = a binary variable equal to zero when in the 

early time period and one when the later time 

period. 

The regression model expressed in (8a) provides a means of 

computing the average return and significance for the 

returns when used over each time period individually. The 

difference between the two time periods was computed by 

using model (8b). Subsequent regressions substituted the 

firm variance and standard deviation as dependent variables 

the into the above regression equations. Table II, below, 

provides a summary of the analysis for both regressions 

equations. 
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The variance of the returns appears to increase as the 

firm approaches bankruptcy. The difference in variance and 

standard deviation between the two time periods appear 

highly significant for both. The average return appears no 

different between the two time periods although the later 

returns are significant at the p<0.1 level. There appears 

to be evidence of increased volatility as the bankruptcy 

filing approaches. 

Table II 

Mean, Variance and Standard Deviation of Sample Firms 

Time Mean Variance Std. Dev. 

Early 
1-626 

.0001627 
(.31) 

.002342 
(8.67)** 

.046063 
(40.36)** 

Late 
627-1252 

.00981 
(1.84)* 

.007544 
(27.13)** 

.078308 
(45.23)** 

Difference .. 00081825 
(1.09) 

.005202 
(13.62)** 

.032246 
(19.98)** 

The average mean, variance and standard deviation for returns of a 
filing-based portfolio of firms are given in the columns. Early indi-
cates returns commencing at day 1252 prior to filing and ending at day 
627 prior to filing. Late indicates returns commencing day 626 prior to 
filing ending on day of filing. Difference is the difference between 
the two averages. The average is given and the number in parentheses 
below is the t-value for each. Values for the variance and the stan-
dard deviation are significant at p<0.01 as indicated by the ** while * 
indicates significance at the p<0.1 level. 

ARCH and GARCH Models 

Large changes in stock returns and other financial 

series tend to be followed by large changes of either sign 

and small changes tended to be followed by small changes 

(Mandelbrot, 1963) and (Fama, 1965). The standard ARCH 
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model expresses conditional variance as a linear function 

of past squared errors or innovations. Where market prices 

are martingales, price changes are innovations (Engle, 

Lilien and Robins, 1987). The Mandelbrot (1963) and Fama 

(1965) studies point toward a general conclusion that 

speculative price changes and rates of return are approxi-

mately uncorrelated over time and may be described by an 

unimodal symmetric distribution with fatter tails than the 

normal (Kon, 1984), (Bollerslev, 1987) and (Tucker, 1992). 

Further, the results imply that the finite variance time 

independent models outperform the stable Paretian distribu-

tions originally suggested. The ARCH process is an attempt 

to improve a models' descriptive powers by using temporal 

dependence through gradually decaying error terms. The 

ARCH and GARCH models belong to a class of autoregressive 

moving average models, ARIMA (Kleibergen and Van Dijk, 

1993) and (Enders, 1995). 

In the ARCH model the conditional error distribution 

may be normal, but with conditional variances equal to a 

linear function of past squared errors (Bollerslev, 1987). 

Engle discussed discrete time stochastic processes, {et}/ 

that may be written as: 

et=ztat (9) 

where: zti.i.d., E(zt)=0, var(zt)=l (10) 
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ot is a time varying, positive, measurable func-

tion of the time t-1 information set. 

The conditional variance of et is at
2 and may vary over time 

(Bollerslev, Chou and Kroner, 1992). Continuing along 

these lines, et usually corresponds to a change in the mean 

for some type of stochastic process, {yt} for example, 

where yt = g(xt_1:b) + et in which the term on the left-hand 

side is a function of xt_x and the parameter vector b. If 

f(zt) is the density function for zt and 0 is the vector of 

the unknown parameters in the model, then by the prediction 

error decomposition of the sample the log-likelihood func-

tion becomes, (Bollerslev, Chou and Kroner, 1992): 

!>{&) = 22 [logf(e o *) -logo ] (11) 
t-i L 

Engle (1982) provided one parameterization for at
2 which is 

to express it as a linear function of past squared values 

of the process, or as: 

°\ = co + £ ai et-i = co + a(L)e^ (12) 

Where: co>0, 

otL>0, and 

L is the lag operator. 

This is the linear ARCH(q) model. It captures the tendency 

for volatility clustering wherein small price changes tend 

to be followed by small price changes and large price 
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changes tend to be followed by large price changes of 

either sign (Bollerslev, Chou and Kroner, 1992). 

The ARCH model produces good results for many finan-

cial time series including term structure of interest rates 

and foreign exchange markets. However, it may require a 

long lag structure which can affect the desirability of the 

model. Further, the length of the lag structure imposes 

problems on model estimation in that parameters may not 

have the required positive sign (i.e., &>>0, a1>0/ a2>0 . . . 

aq>0). The ARCH(q) model requires a fixed lag structure to 

keep from having negative variance parameter estimates 

(Bollerslev, 1986). 

In 1986 Bollerslev introduced a more general class of 

process, GARCH, generalized autoregressive conditional 

heteroskedastic. This model provides a means for the pro-

cess to have a longer memory and a more flexible lag struc-

ture than was available in the ARCH(q) model. The GARCH 

process may be approximated by a stationary ARCH(q) process 

for a sufficiently large q. The GARCH model provides a 

more parsimonious description of the underlying process. 

The GARCH process allows the variance to be conditional on 

past variability. It can explain both nonlinear dependence 

and leptokurtosis (Yang and Brorsen, 1992). Much of modern 

finance theory is cast in terms of continuous time stochas-
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tic differential equation models, while virtually all 

financial time series are available in discrete time inter-

vals only. The discrete time GARCH(1,1) model converges to 

a continuous time diffusion model as the sampling time 

period gets small (Bollerslev, Chou and Kroner, 1992) and 

(Nelson, 1990). 

If St is a real valued, discrete-time stochastic pro-

cess, and i(/t is the information set of all information 

available through time t, the GARCH(p, q) process is given 

by: 

~ N[0,ht) , (13) 

ht = a0 + £a ^.. + £(3^ (14> 
i=l i=l 

= a 0+A{L) &2+B{L) ht (15) 

where: p>0, q>0, 

at>0, a^O, 1=1,..., q, 

(3i>0, I—1, . . .,p. 

In the ARCH(q) process the conditional variance is a linear 

function of past sample error terms or squared error terms. 

In the GARCH(p,q) process the lagged conditional variance, 

ht, or conditional standard deviation may also enter the 

model possibly corresponding to a learning mechanism (Bol-

lerslev, 1986). The conditional variance and the lagged 

error term gradually decay as time passes. The GARCH 

process defined in (13), (14) and (15), above, is wide 
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sense stationary with E(et)=0, var (et) =a0 (1-A (1) -B (1) )
 _1 and 

cov (et,es)=0, t*s if and only if Eai+Epi<l (Bollerslev, 

198 6). That same GARCH process may be rewritten as: 

m p 

e2t = a+ E (
+ ®t-i — £$j

vt-j+vt (16) 

i=l j=l 

where: vt = e
2
t~ht= (r\

2
t~l) ht, and 

nt~(0,1) , i . i .d. 

This representation may be viewed as an ARMA model for a 

nonnegative discrete time stochastic process {yt > in which 
m 

y =e2>0 and E (y ) =5o ( E ai + 3i)
_1. The innovation process is 

1=1 

serially uncorrelated, but not independent over time. It 

is conditionally heteroskedastic with different support in 

each time period (Bollerslev, 1988). 

The GARCH(p,q) process may be stated utilizing a re-

gression model expressed through using et's as innovations 

in a linear regression (Bollerslev, 1986): 

et=yt-xt£> (17) 

Where: yt = the dependent variable, 

xt — a vector of independent variables, 

b = a vector of unknown parameters, 

et|4ft-i~N (0, ht) and 

ht=zta with zt being a vector. 
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The GARCH loglikelihood for T observations without a 

constant for the above is the following expression: 

L T ( 9 ) = T ' 1 E lt (0) 

t = 1 

lt(0) — logh. - —elh'1 

2 t 2 t t 

(18) 

(19) 

Differentiating with respect to the variance parameter, Zb, 

yields: 
81 

2 dZi 

e 
-1-1 ( 2 0 ) 

2 c a& 
_ ih_2

 et 

2 c d& dTa' h 
(21; 

ah £, 3h 
where: — — = z + E (3.—-— 

a& fc i=i
 1 a& 

Differentiating with respect to the mean parameter, b, 

yields the following: 

dl 

db 

dh. 
- = e x h'1 + — —— 

t t t 2 db 

\ 

fc 1 
h 

/ 

( 2 2 ) 

where: 

I h . 

dbdb' 

dh,_ dh, 
I 

2"c
 db db' 

= -hxx'-—h-2 

/ \ 

h fc/ 

-2h~ e x t t t 3jb 

/ \ 

®2t 
— - 1 a 

-h-1 
dht 

ht \
 t

 / 
db' 2 t db 

3ht 
ajb 

A p ah... 
-2 E a ,x. .e, .+ E p . —-—J 

J t_j j=i j ab 

(23) 

The information matrix in the above is block diagonal 

and because of this the asymptotic independence of the 
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conditional variance can be estimated without loss of 

asymptotic efficiency based on a consistent estimate of b 

and vice versa (Bollerslev, 1986). Usually an iterative 

process is used to estimate the GARCH model. 

The particular type of GARCH(p,q) process utilized in 

this essay is one of the simpler processes, a GARCH(1,1) 

process. All future discussions of GARCH processes in this 

essay refer to a GARCH(1,1) process unless specifically 

stated otherwise. This process is given by equation (13) 

and the following: 

ht=ot0+cc1et
2_1+$1ht_1, ao>0, a^O, (^>0. (24) 

The process yields a heavy tailed distribution much 

like the ARCH process. The GARCH(1,1) process is estimated 

using maximum likelihood or quasi-maximum likelihood esti-

mation. Whereas the above GARCH model imposes a normal 

distribution on the returns error term, it need not. In 

fact, almost any distribution may be imposed on the model. 

Student's t distribution was used with some success in 

modeling returns on common stock market indexes (Boller-

slev, 1987), (Akirgay, 1989) and (Ghosh, 1992). A typical 

GARCH(1,1) with a t imposed on residuals distribution may 

be expressed as the following: 

ejl^-rio^^c!) (25) 

< 2 6 > 
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Vi,t=cli,o + ai,iel' <27> 

si,t
=6i,iei,t-i

+rlt
 ( 2 8 ) 

Where the parameters satisfy d>2, aii0>0, a1(1^0 and bi(1>0. 

The set It is the information set containing all the prior 

error terms and the function T(0,Vi(1,d) is the density 

function of a t distributed variable with d degrees of 

freedom: 2 
_i e — ,t _(d+I) 

T(0,v. t,d) =r-^ir(-|)"
1[y. t(d-2)n]

 2[i + ̂ _ i _ _ ] + 2 (29) 
1,c 2 2 ' V. (a-2) 

and the parameters are estimated by maximizing the log 

likelihood function L which is given by: 
N 

L = £ l n r ( 0 , V , d ) (30) 
n = 2 

This is a simultaneous estimation problem for the parame-

ters a, 3, 0, a0, alf bx and d (Ghosh, 1992) . Similarly 

styled multivariate models have been used in tests of capi-

tal asset pricing models done in a three-factor model by 

Bollerslev, Engle and Wooldridge (1988) and a model with 

risk changing through time by Chou, Engle and Kane (1991). 

Simple GARCH(1,1) models much like the one described 

in equations (31) to (33) below were fitted to the thirty-

two individual firm returns in the final sample. The exact 

models are given in Appendix B which also provides the 

results from the regressions. 

Yt = B 0 + et (31) 

e t ~ D(]it,ht) ( 3 2 ) 
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ht = + aieh + Mt-i <33) 

Where: Yt = the daily return for the bankrupt firm; 

B0 = the intercept; 

et = the error term; 

D = a nonspecific conditional distribution with a 

mean p and variance ht. 

A quasi-maximum likelihood estimation process is used 

to estimate the model parameters. The process allows for 

the error term to have different distributions. These may 

be normal or a distribution with thicker tails more closely 

related to the t distribution. The starting parameter may 

be selected to commence the process iterations with a nor-

mal distribution or one more like the t distribution. In 

obtaining convergence the process is not sensitive to dif-

ferent starting points for the distribution indicator. The 

parameters are the same whether the normal or alternative 

thicker tailed distribution starting points were utilized. 

Both coefficients associated with the ARCH and GARCH 

variables, a and (3, are significant in most of the models 

with the 3 coefficient being significant more often. This 

is the coefficient for the lagged conditional variance in 

equation (33) while a. term is the term associated with the 

square of the lagged error term. The (3 appears to be sig-

nificant as measured by robust t statistics more often than 
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Table III 
Models Without Risk Premia 

Panel A—Early 

Firm 

Barton 

Butte 

CFI 

Carter 

CirclK 

Coloroc 

ContAir 

FairfId 

Global 

IntAmHrn 

Jameswy 

Leslie 

Liberte 

Marcade 

Mini 

Munsi 

NatEnt 

NatEnv 

NewVal 

Overmyr 

PanAm 

Pathe 

Raytech 

Regal 

Rymer 

Solitrn 

Stuart 

TGX 

Tie 

USG 

B (0) 

0 . 0 0 1 4 6 2 

- 0 . 0 0 1 6 3 

- 0 . 0 0 0 5 5 

0 . 0 0 1 3 4 

0 . 0 0 0 3 1 

- 0 . 0 0 3 9 

- 0 . 0 0 0 1 5 

0 . 0 0 0 7 7 

- 0 . 1 8 9 2 

- 0 . 0 0 0 5 5 

- 0 . 0 0 3 0 1 " 

0 . 0 0 0 4 4 

- 0 . 0 0 1 7 7 

- 0 . 0 0 1 5 7 

0 . 0 0 1 8 4 

- 0 . 0 0 2 3 0 

- 0 . 0 0 1 

0 . 0 0 0 1 5 

- 0 . 0 0 1 1 5 

0 . 0 0 2 9 

- 0 . 0 0 1 6 9 

- 0 . 0 0 2 1 9 

- 0 . 0 0 1 1 7 

0 . 0 0 0 8 6 

- 0 . 0 0 2 2 9* 

- 0 . 0 0 1 6 2 

- 0 . 0 0 1 9 5 

- 0 . 0 0 0 3 0 

- 0 . 0 0 0 8 0 

- 0 . 0 0 0 7 5 

A R ( 1 ) 

- 0 . 44** 

- 0 . 2 5 * * 

0 . 1 3 * 

0.17** 

- 0 . 8 

0.10* 

0.10* 

0.31** 

- 0 . 0 9 

- 0 . 2 1 * ' 

- 0 . 3 3 * 

- 0 . 3 4 * 

0.38** 

- 0 . 04 

- 0 . 3 3 * 

0.12* 

- 0 . 2 4 * 

- 0 . 1 5 * 

A R < 2 ) M A (1) M A ( 1 ) 

- 0 . 1 5 * * 

0.06 

- 0 . 6 2 * 

- 0 . 5 8 * 

- 0 . 0 8 

-0.21** 0 . 07 

CO 

0 . 0 0 0 4 9 

0 . 0 0 0 2 2 

0 .00013** 

0 . 0 0 0 4 * 

0 .00015** 

0 . 0 0 0 3 5 * 

0 .00019** 

0 .00045** 

0 .00096** 

0 . 0 0 0 0 1 

0 . 0 0 0 1 8 

0 . 0 0 0 1 6 

0 .00020** 

0 . 0 0 1 1 5 * ' 

0 . 0 0 0 8 6 

0 . 0 0 4 7 

0 . 0 0 0 1 1 

0 . 0 0 0 5 4 

0 . 0 0 1 9 8 * 

0 . 0 0 2 

0 . 0 0 0 2 4 

0 . 0080** 

0 . 0 0 0 1 2 

0 . 0 0 2 6 1 * 

0 . 00023*1 

0 . 0 0 0 0 9 

0 . 0 0 0 3 1 * ' 

0 . 00020* : 

0 . 0 0 0 4 4 * 

0 . 0 0 0 0 3 * 

<x 

0.23** 

0 . 0 4 

0.39** 

0 . 1 9 * 

0 . 1 7 

0 . 2 2 * * 

0 . 2 0 * * 

0.24** 

0 . 0 8 

0 . 05* 

0 . 1 9 

0.16** 

0.41** 

0 . 2 5 * 

0.12* 

0 . 1 1 

0.08** 

0.15** 

0 . 3 3 

0.21 

0. 06 

0.30** 

0.18 

0 . 1 4 * 

0.36** 

0 . 1 0 

0.35** 

0.11 

0 . 2 0 * 

0 . 2 0 * * 

3 

0.72** 

0 . 6 4 

0.53** 

0.75** 

0.59** 

0.52** 

0.63** 

0 . 4 9** 

0 . 94** 

0 . 6 2 * " 

0.64** 

0. 44" 

0 . 2 7 * 

0 . 3 2 

0 . 60* ' 

0.86*' 

0 . 80* ' 

0 . 0 5 

0 . 7 4*1 

0 . 3 6 * 

0 . 64*' 

0 . 3 8 

0 . 2 4 

0 . 8 2 " 

0 . 4 6*' 

0 . 7 8*' 

0 .54* ' 

0 . 7 9*' 
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Wang -0.00228 

Western -0.00119 -0 .02 

0.00039 

0.00009 

0.37 

0.12 

0.33 

0.81*' 

Panel B--Late 

Name 

Barton 

Butte 

CFI 

Carter 

CirclK 

Coloroc 

ContAir 

Fairfld 

Global 

IntAmHm 

Jameswy 

Leslie 

Liberte 

Marcade 

Mini 

Munsi 

NatEnt 

NatEnv 

NewVal 

Overmyr 

PanAm 

Pathe 

Raytech 

Regal 

Rymer 

Solitrn 

Stuart 

TGX 

Tie 

USG 

Wang 

B (0) 

-0.00179 

-0.00189 

-0.00156 

-0.00067 

0.00037 

-0.00239 

-0.00032 

-0.00031 

-0.00246 

- 0 . 0 0 2 2 2 

-0.00085 

0.00019 

- 0 . 0 0 2 0 2 

-0.00099 

-0.00155 

-0.00010 

-0.00172 

0.02138** 

-0.00272 

-0.00045 

-0.00416 

-0.00138 

-0.00187 

-0.00030 

-0.00102 

-0.00145 

-0.00120 

-0.00097 

-0.00081 

-0.00192 

-0.00332* 

AR(1) 

0.05 

-0.07 

-0.34** 

0 . 0 2 

-0.10 

-0.24* 

-0.16 

0.27** 

-0.20** 

0.05 

-0.15 

-0.23** 

0 . 1 0 

-0.33** 

-0.07 

0.16 

-0.17** 

-0.27** 

-0.39** 

0. 01 

0.13 

-0.35** 

AR(2) MA(1) MA(2) 

-0. 07 

-0. 06 

-0.05 

-0.11* 

-0.55** 

0.61** 

-0.36 

-0.46* 

-0. 04 

-0.39* 

-0.4 7*' 

CO 

0.00060 

0.00004 

0.00006 

0.00004 

0.00028*' 

0.00023* 

0.00021 

0.00031** 

0.00006 

0.00036 

0.00054* 

0.00015 

0.00061 

0.00094* 

0.00021 

0.00009 

0. 00073* 

0.00250 

0.00117* 

0.00017* 

0.00006 

0.00073** 

0. 00048* 

0.00144 

0. 00008** 

0.00203 

0.00041* 

0.00034 

0.00043* 

0.00256** 

0.00023 

Of 

0.22 

0.14** 

0.12** 

0.18** 

0.42* 

0.22* 

0.16 

0.35* 

0.18** 

0.23* 

0 . 1 2 

0.09 

0.14 

0.14 

0.18* 

0.11** 

0.18* 

0.15* 

0.18** 

0 . 1 1 

0 . 0 8 * * 

0.25** 

0.18** 

0.16 

0 . 2 2 * * 

0.17 

0.24 

0.14 

0.14** 

0.19* 

0.26* 

3 

0.60 

0.82** 

0.87** 

0.80** 

0.4 9** 

0.72** 

0.70* 

0.53** 

0.80** 

0.65** 

0.63** 

0.72 

0.71** 

0.73** 

0.75** 

0 . 8 8 * * 

0.69** 

0.81** 

0.68** 

0. 90** 

0.42* 

0.4 9** 

0 . 6 8 * * 

0.77** 

0.38** 

0 . 6 6 * * 

0.74** 

0.80** 

0.33 

0.58** 
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Western -0.00172 0.46" 0.3 -0.67" 0.00264' 0.21" 0.40 

Panel A consists of the results of models for the returns from day 1252 
to day 627 prior to the filing. Panel B consists of the results of 
models for the returns from day 626 to the filing. The results are 
significant at p<0.0'5 if superscripted by * and at p<0.01 or better if 
superscripted by **. 

the a with 49 significant at the p<0.05 level or better 

compared to 39 of the a's being significant at the same 

level. 

The earlier period appears to have slightly fewer 

significant a and 3 coefficients with eighteen significant 

a's in the earlier time period compared to 23 in the later 

time period. This compares to 21 significant (3 values in 

the early time period as compared to 26 in the later time 

period. In total, about 60 percent of the ex's were signif-

icant and about 77 percent of the 3's were significant. 

Complete results are provided in Appendix B including 

Box-Ljung Q-scores. The Q-scores are distributed x2 with r 

degrees of freedom where r is the number of lags tested for 

3-U-tocorrelation. Only three of the models Q— scores indi-

cate any remaining autocorrelation for the first ten days 

at the p<0.05 level and none at the p<0.025 level. These 

are the models for Leslie, National Enterprises and TGX. 

Three firms have Q-scores indicating remaining autocor-

relation for the firms thirty days at the p<0.05 level and 

one is still remaining at the p<0.01 level. These firms 
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are Overmyer, Circle K and Regal. Regal's Q-scores indi-

cate unresolved autocorrelation at p<0.01. 

Table III and Appendix B reveal the models fitting the 

data best of those estimated are not the same across the 

time frames in every case. In fact, slightly over one-half 

of the models are the same across time periods, 17 out of 

32 and 15 are different. This will be examined in greater 

detail later. Overall, it appears the GARCH(1,1) models 

adequately describe the return generating processes for the 

sample firms. However, the simple GARCH(1,1) model does 

not provide a measure of time varying risk premium. 

Univariate GARCH models have been used to investigate 

market volatility. The GARCH representation typically has 

been significant; but, the variance in the standard ARCH 

and GARCH models is not linked directly to the estimation 

of the return (Chou, 1988) and (Baillie and DeGennaro, 

1990). If the variance is related to increased risk of 

business failure as hypothesized by Aharony, Jones and 

Swary (1980), a GARCH-M process that links the conditional 

variance or standard deviation to the prediction of the 

conditional mean may better describe return generation than 

a simple arithmetic average or linear time series represen-

tation of the error terms. The variance or standard devia-

tion is linked to the mean by including a term in the main 
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equation which includes lagged conditional variance or 

standard deviation into the estimation of the return 

(Engle, Lilien and Robins, 1987). 

The basic insight to using an ARCH-M or GARCH-M model 

is that risk averse agents require compensation for holding 

risky assets. This view is consistent with the capital 

asset pricing model, CAPM, in that the risk premium has a 

relationship with the standard deviation of the returns 

(Ro, Zavgren and Hsieh, 1993) and (Theodossiou and Lee, 

1995). 

An increase in leverage is associated with increased 

variability of earnings per share or earnings before 

interest and taxes (Marsh, 1994). Increases in earnings 

volatility heightens the volatility of the security price 

and thereby the return. But, increases in leverage vary 

directly with healthy firm value and inversely with the 

reorganization following default (Harris and Raviv, 1990) 

and (Harris and Raviv, 1991). So, leverage should be an 

important element in the investor's decision process and 

the risk premium should vary directly with leverage. 

Property plant and equipment scaled by total assets (a 

surrogate for operating leverage) and financial leverage 

may all impact the investment decision. A prior essay in 

this dissertation found both industry leverage and property 
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plant and equipment linked to abnormal returns for a 

portfolio of firms in the same industry as the bankrupt. 

Firm characteristics change markedly as the filer ap-

proaches bankruptcy. An analysis of the relationship of a 

risk premium with firm and industry debt, asset and 

leverage characteristics five years prior to the petition 

filing may shed some light on the interaction between these 

firm and industry characteristics. 

Following the intuition of the GARCH-M process, the 

square root of own variance should have a positive linear 

relationship with expected returns. Given that riskiness 

of assets can be measured by the variance of returns, the 

-̂ isk premium should be an increasing function of the vari-

ance or standard deviation of the return. The ARCH-M model 

is particularly suited to the study of asset markets 

(Enders, 1995). Engle, Lilien and Robins (1987) initially 

used an ARCH-M model on quarterly data for treasury bills 

and bonds with good results. 

A GARCH(1,2) and a GARCH-M(1,2) model were used to 

estimate volatility and risk premia in the Finnish stock 

market (Stenius, 1991). She used variance and standard 

deviation of returns in her model as a surrogate for risk. 

Stenius noted the GARCH-M(1,2) model with the conditional 

standard deviation affecting the mean as in (34), below, 
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produced better results than the basic GARCH model in the 

Finnish stock market. It further provided a coefficient, 

x, for the variance or standard deviation variable which 

can be viewed as a measure of a risk premium as shown 

below: 

Rt=Xt^ + zh^/2+et (34) 

etlQt-i~-w(°'ht) (35) 

A t=«o
+£a 1e

2
t. i +£*A-i (36) 

i=1 i=1 

In the GARCH-M models past conditional variances or 

standard deviations of returns have a linear relationship 

with future returns. The coefficient/ t, provides a means 

of measuring the amount of variability in the firm's 

returns that impacts future returns. This t can be 

characterized as a measure of relative risk aversion in 

line with the Sharpe CAPM or as a risk premium demanded by 

risk averse investors (Theodossiou and Lee, 1995). So, the 

greater the conditional variance of the returns, the 

greater the rewaxd required to hold a long—term asset. 

This type of model has been used by researchers in modeling 

the volatility and risk premia in indexes (French, Schwert 

and Stambaugh, 1987), (Chou, 1988), (Chou, Engle and Kane, 

1991). The model has also been used to model the daily 

returns of individual stocks with some degree of success 

(Kim and Kon, 1994). 
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While most of these studies used monthly or weekly 

returns, French, Schwert and Stambaugh (1987) utilized 

daily returns for an index in a GARCH-M model to construct 

a monthly measure. In the daily model, the mean parameter 

indicated a much greater risk premium than did the monthly 

model. The model's results also revealed increased 

skewness indicating that the conditional distribution was 

not normal in the sample. 

This study utilizes a GARCH-M (1,1) model for most 

firms and an ARCH-M (1) model for three regressions in two 

firms, Overmyer for both time periods and Global Marine for 

the first time period. The GARCH-M (1,1) may be 

characterized as follows: 

Y t = B o + T h t / 2 + e
t (37) 

et ~ DlVt'
hJ (38) 

ht = wo + aieLi + PA., (39) 

Where: Yt = the daily return for the bankrupt firm; 

B0 = the intercept; 

et
 = the error term; 

i = the risk premium associated with the 

conditional standard deviation; 

D = a nonspecific conditional distribution with a 

mean y and variance ht. 
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Like the GARCH(1,1) process described above, a quasi-

maximum likelihood estimation process is used to estimate 

the model parameters for the GARCH-M(1,1) processes here. 

The process allows for different distributions to be used 

for the error term. The starting parameter may be selected 

to commence the process iterations with a normal 

distribution or one more like the t distribution. In 

obtaining convergence the process was not sensitive to 

different starting points for the distribution indicator. 

The parameters were essentially the same whether the normal 

or alternative thicker tailed distribution starting points 

were utilized. 

The conditional standard deviation of the firm's 

returns alters the estimate of the next period's return. 

In this way the volatility of the return is impounded into 

the predicted future returns for the firm. As shown above, 

the bankrupt sample has increasing variances in its 

returns. If the x is a risk premia for the firms, it 

should increase with the proximity to filing as more 

information comes into the marketplace. The specific model 

used with each firm is provided in Appendix C. Some of the 

models included AR(1), AR(2), MA(1) and MA(2) parameters or 

were ARCH-M models as opposed to GARCH-M models. 
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The ARCH and GARCH coefficients, a and (3, are signi-

ficant in most of the models as was the case in the GARCH 

models discussed heretofore. The coefficient on the lagged 

squared errors is significant at the p<0.05 level or better 

in 40 out of 64 regressions. The coefficient of the lagged 

conditional standard deviation is significant at the p<0.05 

level in 54 of 61 regressions (three are ARCH models). 

Some models have a + 3 approaching one, indicating a long 

memory process just as in the GARCH models. The half life 

of the process is estimated by multiplying the number of 

iterations needed to reduce the shock by 50 percent by the 

time period used (Chou, 1988). With a+(3=0.99 that would by 

71 iterations or days. 

The LM test for GARCH effects indicates the processes 

employed generally model the results accurately. The 

results of the Box-Ljung Q test for two firms are 

significant at the p<0.05 level for Q(10)indicating for 

Leslie Faye in the early period and National Environmental 

Group m the late period a 95 percent probability that the 

returns have autocorrelation within ten lags. No returns' 

Box-Ljung Q scores are significant at the p<0.01 level for 

Q (10)• Three of the Q statistics, Circle K and National 

Enterprises for the late period and Jamesway for the early 

time period, are significant at the p<0.05 level. Only 
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Overmyer and Regal from the later time period is 

significant at the p<0.01 level for thirty lags. The 

Ljung-Box Q statistics are comparable with those in Kon and 

Kim (1994), a study using firm returns. The residuals 

appear to be leptokurtic in general with minimal skewness 

as is shown by the B1 and B2 statistics. 

In order to test if the inclusion of the risk premium 

improves the GARCH-M model compared to the GARCH models 

discussed previously, a likelihood ratio is computed for 

each of the regressions. The log likelihood value from the 

prior GARCH(1,1) regressions is collected and compared with 

the likelihood value for the GARCH-M(1,1) model for the 

same firm and time period. The likelihood ratio testing if 

the inclusion of T, the risk premium associated with the 

conditional variance in the GARCH-M process improves the 

model over the simple GARCH model, is computed by the 

following formula (Lumsdaine, 1995): 

LRT=-2T[LR(Yt,e
2
t) -Ly( Yt, e

2
fc, h^) ] (40) 

where: T = the number of observations; 

Lr = the likelihood function with the risk 

premium valued 0 and a function of returns and 

error terms; 

Lu = the likelihood function with the risk 

premium valued by the quasi-maximum likelihood 
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value and a function of returns, error terms and 

conditional standard deviation. 

The addition of the risk premium coefficient improves 

the model in 18 of the 64 regressions. The value added 

risk premium is more pronounced in the later time period. 

Only four of the models are improved in the earlier time 

period, while 14 are improved by the addition in the later 

time period. This would tend to indicate the risk premium 

gets more important as the firm nears bankruptcy. This 

could also be indicative of a change in the underlying 

process affecting the conditional variance equation. While 

this test does not test that point, a parameter shift test 

may and one such test is performed and described later. 

The results of the likelihood ratio tests are summarized in 

Table IV, below. 

As Appendix C shows in tabular form, the risk 

premia indicator is not statistically significant in most 

of the GARCH or ARCH regressions. In each case, the 

statistical significance of the results of the model 

estimation was determined by t-values computed through use 

of a robust variance covariance matrix (Luirtsdaine, 1995) . 

Use of standard t values tends to over reject the null. of 

the 64 models, six were significant at the p<0.05 level and 
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an additional five were significant at the p<0.1 level. 

The 

Table IV 

Likelihood Ratio Tests Between GARCH and GARCH-M Models 

Name 
Barton 
Butte 
CFI 
Carter 
Circle K 
Colorocs 
ContAir 
Fairfield 
Global 
IntAmHm 
Jamesway 
Leslie 
Liberte 
Marcade 
Miniscribe 
Munsingwr 
NatEnter 
NatEnviron 
New Valley 
Overmyer 
PaaAm 
Pathe 
Raytech 
Regal 
Rymer 
Solitron 
Stuart 
TGX 
Tie 
USG 
Wang Labs 
Western 

Early 
LLR Lily 
616.66 620 

1375 1376 
1320 1320.84 
1444.86 1445.41 
1461.56 1462 
1172.20 1172.88 
1256.56 1256.87 
1170.52 1171 
1253.38 1253.55 
1327.79 1328 
1262.60 1264.54 
1348.10 1350.66 
1311.41 1312.14 
1020.38 1023.23 
1139.80 1142.10 
1142.67 1143 
1078.94 1079.23 
591.82 594.34 
956.58 1030.55 

1590.38 1592.52 
1194.75 1195.17 
1046.44 1047.10 
1345.37 1346 
728.70 729.55 
1508.34 1516 
1218.17 1218.89 
1187.65 1188 
1101.08 1101.18 
1131.58 1133 
1319.43 1320 
1225.60 1225.65 
1205.48 1205.83 

LRT 
6. 07" 
0. 91 
0.79 
0.47 
0.37 
0.72 
0.29 
0.51 
0.16 
0.19 
1. 
2. 

92 
41 

0.70 
3.49 
0.51 
0.36 
0.34 
5.32* 
93.25* 
1. 68 
0.44 
0.79 
0.59 
1.47 
6.34* 
0.53 
0.37 
0. 10 
1.57 
0.54 
0.05 
0.37 

Late 
L L R 

838.97 
1244.91 
1008 
1201 
1191.44 
937.21 

1130.16 
1151.10 
1201.50 
944.47 
1003.50 
1296.73 
802.31 
660.63 
960.42 
751.94 
727.88 
-5.21 
655.16 

1686.56 
1070.79 
1046.44 
1140.20 
586.76 
1040.84 
786.29 
857.59 
937.82 
716.69 
754.96 
1158.43 
683.42 

•u LL 
840 

1247 
1029 
1202 
1241 
937.86 

1132.92 
1183 
1220 
944.55 

1003.52 
1307.89 
802.35 
666.39 
960.62 
772 
729.53 
42.67 

678 
1689 
1091 
1047 
1144 
588.68 
1041 
788 
857.95 
937.93 
717.74 
759.86 

1159.54 
691.54 

LRT 
1. 
2. 

49 
61 

25.82 
1. 04 

51.49* 
0.86 
3. 05 

34.33* 
19.13* 
0.10 
0.03 

10.73* 
0.06 

10.88* 
0.25 

32.97* 
2.85 
489.5* 
42.90* 
1. 81 

23.41* 
0.79 
4.17* 
4.09* 
1.20 
2.72 
0.52 
0.14 
1.83 
4.79* 
1.19 

14.80** 

The likelihood values are for the GARCH(1,1) and GARCH-M(1,1) models 
and the likelihood ratios are as computed by equation (40), above. The 
T is significant at the p<0.05 level if marked by * and at the p<0 01 

level or better if marked by **. 

six models with significant i values are provided in Table 

V, below. 



195 

Not all the significant coefficients were positive as 

one would expect. Risk premia for Continental Airlines and 

Overmyer in the later time period were negative at the 

Table V 

Significant Risk Premia Parameters 

Marcad2 NatEnvl Natenv2 Raytech2 Rymerl Western2 

LL 666 571 15 1144 1516 692 

B0 - . 0 2 0 3 - . 0 2 2 2 - . 1 7 9 - . 0 2 3 8 - . 0 1 8 4 - . 0 3 8 5 
( - 2 . 4 2 ) ( - 2 . 0 9 ) ( - 6 . 2 4 ) ( - 2 . 4 2 ) ( - 2 . 9 4 ) ( - 2 . 3 8 ) 

AR(1) .3491 - . 3 3 5 - . 6 2 2 3 0 .108 .5009 
(3 .47) ( - 7 . 9 2 ) ( - 1 6 . 1 1 ) (2 .2 ) (4 .26) 

AR(2) 0 0 - . 2 5 9 4 0 0 .0415 
( - 6 . 1 9 ) ( .70) 

MA. (1) - . 7 0 7 3 0 0 0 0 - . 7 4 0 3 
( - 7 . 3 5 ) ( - 6 . 9 7 ) 

GJ . 0009 .0005 .028 .0005 .0002 .0026 
(2 .37) (2 .14) (5 .90) (2 .44) (5 .04) (2 .56) 

« 1 .1568 .107 .6439 .1858 .3577 .2357 
(2 .00) (3 .00) (8 .21) (2 .49) (3 .59) (2 .84) 

Pi .726 .858 .3068 .4729 .1955 .3883 
(6 .66) (20 .84) .68 (2 .66) (2 .08 ) (2 .39) 

T . 2539 .2883 .964 .6164 .8033 .48 
(2 .43) (2 .48) (8 .38) (2 .38) (2 .71) (2 .45) 

j. JL ciiiic; L-C: j_ v aiucs ait: X. UD U. o L C 

values. All the risk premia parameters, T, are significantly different 
f r o m 0 a t t h e p < . 0 5 l e v e l o r b e t t e r . 

p<0.1 level. In fact, eight of the coefficients are 

negative. Further, there appears to be no systematic 

difference in the risk premia parameter between the earlier 

and later periods. Two early period models are significant 

at the p<0.05 level while five late period models are 

significant at that level. At the p<0.1 level two of the 

regressions were from the earlier time period, Barton 
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Industries and Marcade while three were from the later time 

period, Continental Airlines, Overmyer and Pathe 

Communications. National Environmental Group has the 

greatest risk premium at 0.96 with a t score of 8.38. This 

means that for every increase in the standard deviation of 

one, the mean would increase by 0.96. There appears to be 

no concentration in any given industry. An analysis later 

in the paper will delve into the asset structure of the 

industry and the firm to see if there is a relationship. 

All of the models that were improved by the addition 

of the risk premium as indicated by the robust t-statistics 

had significant likelihood ratio test results. Twelve of 

the regressions in which the addition of the risk premium 

improved the model, the i, or risk premium, is not 

significant when measured by the robust t-statistic. One 

possible cause of this could be the need for far more 

observations than are available in this study. While tests 

of parameters in the mean equation can typically be carried 

out with just in excess of 500 observations, it may take 

significantly more than that when the test is for 

significance in the variance equation (Lumsdaine, 1995). 

Risk Premia and Leverage Risk Measures 

The risk premia parameter, x, is meant as a surrogate 

for risk in returns as measured by volatility of returns. 
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While the 3 of the capital asset pricing model is usually 

used as a measure of risk determined by the market, some 

have looked at it as being a measure of risk associated 

with leverage or other factors (Harris and Raviv, 1991). 

In that regard, total debt, total asset and property plant 

and equipment values for the industries of the bankrupt 

firms were collected at the start of the sample period five 

years prior to the filing date. The same values were 

collected for the individual firms; however, values for 

only 24 of the firms could be found in the Compustat 

database. The risk premia, t, from early and late periods 

were used as dependent variables in individual regressions 

with total debt, total assets, property plant and equipment 

and leverage as an independent variable. 

The regression equation is given by the following: 

x = a + b x + e . (41) 

where: i is the risk premia from the GARCH-M and ARCH-M 

models; 

a = the intercept for the regression; 

b = the slope coefficient for the regression; and 

x = total debt/total assets, property, plant and 

equipment/total assets for the industry and the 

firm in the different regression estimations. 
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There appears to be little correlation between 

financial leverage and the risk premium estimated by the 

GARCH-M models. None of the regressions using the risk 

premium from the later time period was significant at 

p<0.05 or better. Only one of the regressions with the 

risk premium from the early time period was significant at 

the p<0.05 level or better. That was using property plant 

and equipment scaled by total assets for the industry as 

the independent variable and the risk premium for the firm 

as the dependent variable. The F-statistic for the 

regression is 5.89 and p<0.02. The regression equation is 

t=0.30-0.438x. The t statistic is -2.42, significant at 

p<0.02. The greater the percentage of the industry total 

assets represented by net property, plant and equipment the 

smaller the risk premium. The addition of financial 

leverage into the regression reduces the F-statistic to 

losing significance at the p<0.05 level. Appendix D 

provides all the leverage regression results. 

LM Test for Conditional Variance Parameter Shifts 

Another way of looking at the change in risk as viewed 

bY the change in variance is to examine the change in the 

conditional variance of the models. This is the same as 

looking for parameter changes in the conditional variance 

equation. A LaGrange Multiplier test provides the means of 
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testing the conditional variance equation for parameter 

stability (Chu, 1995). In testing for changing of 

parameters across time periods, the same model should be 

used for each time frame. If the model has changed such as 

requiring the addition of an autoregressive term or a 

moving average term, the underlying process has changed. 

A standard GARCH process can be as depicted in 

equations (31) through (33), above. The log-likelihood 

function of such a system of equations is given by the 

following if an assumption of a one time shift in the 

variance equation is assumed. 
n5 n 

-Ln
(Yi'Y2/5|.)=Ji'

1Elnlt+n"
1 £ In (42) 

t=1 t=[n5]+l 

where 5 provides a division between two regimes on the 

interval (0,1), ln.flt = ± [-lnh^-h^e*],Y[Zt , 

Yi_ (oti0f ĉii f , « . aiq, (3i0, Piif * • • 3ip)
f 

^t~ ^ ̂  ' et-l' * * * ' ®t-q' ht-±r • • • r ht_p) 1 = 1,2 

The variance equation has p+q+1 parameters and Y=(Yi/Y2)' 

for a one time shift in the parameters. The test then 

becomes a test of H0: Yi=Y2 against the alternative of H3: 

cl 

Yi*Y2 where Yi is the parameter vector before the breakpoint 

and y2 is the parameter vector after the breakpoint. The 

LM(5) test statistic utilizes restricted quasi-maximum 

likelihood estimators of the null model only, where 

Yi=Y2
=Yo/ and has a x2 distribution for the known 5 (Chu, 
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1995). In this paper a change point of 5=0.5 is assumed so 

there are 62 6 observations in each of the two time periods. 

Since GARCH-M(1,1) models are used, each of the conditional 

variance equations have three parameters. 

The LM(5) test can be written in terms of the score 

by: 

LM( 5) =n[aLn(5)/aY
,]B0"

1[ain(5)/aY'] (43) 

where B0(5)=l/4 
5V0 0 

0 (1-6) V0 

The test result depends upon consistent estimation of the 

V0 matrix. In the process of collecting the returns above, 

normality was the exception rather than the rule, so 

estimation of the V0 matrix requires a procedure robust to 

non-normality. The following sample analog is available: 

V^n"1!: h~2[dht{y) /By] [Bh (y) /By] '[ii'V-l ]
 2 (44) 

t = l 

This provides an estimate of the variance covariance matrix 

that is robust to non-normality. Combining this with the 

following procedures provides a test statistic that, for 

the purposes of this study with three parameters in the 

conditional variance, can be compared with a value of 12.96 

for 0.1>p, 14.82 for 0.05>p and 18.84 for 0.01>p (Chu, 

1995). 
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The test procedure is robust to non-normality, but not 

to excessive heteroskedasticity. The GARCH-M(1,1) model Q 

scores indicate that limited amounts of ARCH properties are 

left in the return series. The procedure is strongest at 

the midpoint of the time series which for the purposes of 

this paper is at 626 observations. The test possesses non-

trivial power against more than one shift in the 

conditional variance parameters (Chu, 1995). 

The first step in computing the LM(5) test statistic 

is estimating the parameter vector of the model from the 

entire time series in the sample using a suitable 

algorithm. Second, generate the sequences of (dh (y)/dy) 

and ( T̂ (Y)) f t=l,2,..,n. Third, calculate Vn by using 

equation (44), above. Fourth, compute the summation values 

for the two parts of the sample splitting on a point k 

which for this study is 626 for 5=0.5. This entails 

computing the following values: 

ldh (V)/dy) ] [h'1 (y) e2-l] (45a) 

Sn-k
= £ ^(Y) Idh (y)/dy] [A _1 (?) e*-l] (45b) 
fc=fc+l C 1 

The first term after the summation is the conditional var-

iance equation evaluated at the optimum for each time 

period. These sums are used to compute the final Lagrange 

multiplier value as follows: 

(LM(k/n))=^s:v~1S+-L-S' V~1S (46) 
k k n k n-k n 
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If the value of the LM(k/n) statistic exceeds the critical 

values noted above, the null hypothesis of parameter con-

stancy is rejected at the significance level noted (Chu, 

1995). This procedure was utilized on the returns in this 

essay with results as provided in Table VI, below. 

The table provides three statistics, LM1, LM2 and LM 

Total. LM1 and LM2 are partial sums for half of the sample 

multiplied by the inverse of the variance matrix divided by 

the half sample size as is shown in equation (46). Summing 

LM1 and LM2 yields LM Total, the test statistic for the 

stability of the parameters, shown in Table VI, below. 

The test statistic was constructed for a GARCH (1,1) 

model by Chu (1995). The models tested in this study were 

GARCH-M(1,1) which may adversely affect the test statistic. 

The GARCH-M(1,1) model has the conditional variance 

entering the mean equation and the mean variables may enter 

the conditional variance equation through the lags used in 

modeling the error terms. The test procedure does provide 

strong indications of a rejection of stability of the 

conditional variance equation parameters as is shown below. 

A GARCH-M (1,1) was fitted to the entire sample period and 

those results are reported in the above table. Sixteen of 

the models are the same between time frames. None of the 

models that are different between time frames lack a 
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statistically significant difference in parameters between 

the proposed parameter shift. Only two of the firms have 

stable parameters in the conditional variance equation, 

Raytech and Leslie Faye, both of which use the same model 

Table VI 

Parameter Shift Indicators 

Company 

Barton 
Butte 
CFI 
Carter, Haley, Hale 
Circle K 
Colorocs 
Continental Airlines 
Fairfield 
Global Marine 
Int'l American Homes 
Jamesway 
Liberte 
Leslie Faye 
Marcade 
Miniscribe 
Munsingwear 
National Environmental 
National Enterprises 
New Valley 
Overmyer 
Pan American Air 
Pathe Communications 
Raytech 
Regal 
Rymer 
Solitron 
Stuart Department Stores 
TGX Petroleum 
Tie Communications 
USG 
Wang Laboratories 
Western Co. Of North America 

LM1 LM2 LM Total 

2 1 8 . 5 2 1 6 144 .0554 362 . 5770** 
35.1728 43 .1051 78 .2119** 

776.9238 36 .3885 813 .3123** 
2 6 . 7 5 6 3 25 . 2615 52 . 0178** 

7 . 2 8 7 7 24 . 9135 32 . 1913** 
1 3 . 0 3 1 7 14 . 5 8 8 6 27 . 6203** 
8.7120 22 .3262 31 .0382** 

2 6 . 9 7 7 2 17 .0459 44 .0231** 
32.4919 28 .6577 61 .1496** 
25.5985 12, .3369 35 .9354** 
10.0875 7, .1664 17, .2539* 
1 1 . 8 5 5 7 18 .3090 30, .1647** 

0 . 3 0 8 6 9, .0639 9, .3725 
4 4 . 9 8 4 9 36, .0036 82, .9885** 

7 . 9 5 9 7 14. .9427 22 , .9024** 
9 . 3 6 2 1 17. .5662 26, .9283** 

24.3720 13, .4853 38. ,2173** 
29.3029 45. .5686 74. .8715** 
1 5 . 9 9 1 5 37. ,2449 43. ,2364** 
15.2348 4. ,9911 20. ,2259** 
15.4215 17. ,8326 33. ,2591** 
2 4 . 6 7 3 0 16 . 1718 40 . 8448** 

8 . 7 7 0 2 4 . 8742 13 . 6444 
63.9404 9. 8181 73. 7585** 
2 9 . 0 4 6 2 5 4 . 4506 83 . 4968** 
26.9315 8. 2351 35. 1666** 
13.7136 23. 8566 37. 5702** 

151.0917 50. 1672 201. 2589** 
45.7951 34. 7646 80. 5597** 
3 0 . 9 7 1 3 4 . 7485 3 5 . 7198** 

6 . 3 7 9 4 13 . 0875 1 9 . 4669** 
24.5298 14. 6344 39. 1642** 

The results marked with ** are significantly different from 0 at the 
0.01>p level, while those marked with * are significantly different 
from 0 at the 0.05>p level. The companies in bold have the same models 
between time periods. 
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for each time period. Of the two, Leslie Faye has the 

lower LM test statistic, 9.3725. 

Conclusion 

Results indicate the GARCH and GARCH-M models do a 

good job of fitting the returns for individual firms ap-

proaching bankruptcy filings. While most other studies 

using GARCH type models looked at stock indexes, the re-

sults of this study are not much different from other stud-

ies using individual stock returns such as Kim and Kon 

(1994). The a and 3 terms associated with the lagged 

squared error term and the conditional standard deviations 

are material in most of the cases. 

The GARCH model differs from the GARCH-M model by the 

addition of a risk premium factor. It appears the addition 

of the risk premium improves approximately one-third of the 

models as measured by loglikelihood ratio tests. This 

improvement is not noticable in many of the models when 

tested by robust t-scores. 

The GARCH-M process does not convey a clear message 

for increasing risk premia as bankruptcy approaches. Sur-

prisingly, the coefficient associated with the conditional 

variance is not uniformly positive and lacks the 

significance that would be associated with a casual link to 

an increase in returns. 
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The lack oi universal significance of the risk premia 

coefficient has been observed before. In foreign exchange 

studies and in international trade studies, GARCH-M models 

have been used, but with different results than in the 

interest rate studies such as Engle, Lilien and Robbins 

(1987). Some of the problems with the GARCH-M process may 

arise from an improper conditional variance distribution 

specification. Under the assumption of normality, the risk 

premium was significant, but upon use of a t distribution 

imposed on the residuals, the significance disappeared 

(Bailie and DeGennaro, 1990). Estimation of a GARCH-M 

model entails estimating both the conditional mean and the 

conditional variance simultaneously (Kroner and Lastrapes, 

1993). The information matrix and variance-covariance 

matrix of the GARCH-M and ARCH-M processes are not block 

diagonal (Kroner and Lastrapes, 1993) and (Bollerslev, Chou 

and Kroner, 1992). In cases of an AR process, prior values 

of the dependent variable enter into the variance equation 

(Bollerslev and Wooldridge, 1992). 

The risk premium parameter, x, may lack significance 

if the estimate of risk aversion such as the mean/variance 

ratio varies over time (Chou, Engle and Kane, 1991). The 

same result would devolve if the GARCH parameters vary over 

time. A time varying approach may prove to be more appro— 
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priate. It is an extension of the ARCH-M model in which 

the mean/variance tradeoff is treated as a random walk. 

The model in Chou, Engle and Kane (1991) indicated there 

was a strong risk premium associated with variance, but the 

premium was unstable over time. 

It appears that there are changes in some of the para-

meters of the conditional variance equation. The Chu test 

confirms there are shifts in practically all of the return 

series. These shifts could be in any or all of the parame-

ters . 

The present study could be expanded to include covari— 

ates in the GARCH-M process. These could expand on the 

leverage factors with links to the variance of earnings or 

expected earnings. Further, some macroeconomic factor 

could be used as a covariate which may improve the estima-

tion powers of the model. 

Another area for further study would be to extend the 

time period beyond 1252 observations. This would help 

develop a longer process in the conditional variance equa-

tion as the present study may have too few observations to 

make any statement about the conditional variance equation 

(Lumsdaine, 1991). Yet another area of study would be to 

carry the GARCH-M investigation to a period beyond the 

bankruptcy filing to see how the filing affected the condi-
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tional mean and variance parameters as the firm went 

through the bankruptcy period. This could then be extended 

through the different filing strategies available to a firm 

in financial distress. 
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Appendix A-l 

Distributions of Returns with Significant t Coefficients 
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Figure 1 Marcade Early Return/Time Distribution 
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Figure 2 Marcade Late Return/Time Distribution 
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Figure 3 National Enviornmental Early Return/Time 
Distribution 
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Distribution 
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Figure 5 Raytech Early Return/Timee Distribution 
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Figure 6 Raytech Late REturn/Time Distribution 
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Rymer Early 
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Figure 7 Rymer Early Return/Time Distribution 
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Figure 8 Rymer Late Return/Time Distribution 
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Distribution 
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Distribution 
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Appendix A-2 
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Models and Results from Simple Models 

Early Time Period 

Barton Butte CFI Carter CircleK Coloroc 

LL 616.66 1376.32 1320.83 1444.86 1461.56 1172.20 

B (0) 
t-stat 

0. 
0. 

001462 
32 

-0.00163 
-1.49 

-0.00055 
-0.64 

0. 
1. 

00134 
48 

0.00031 
0.30 

-0.00039 
-0.24 

AR(1) 
t-stat 

-0 
-8 

.44385 

. 32** 
-0.24843 
-5.18** 

0.13375 
2.11* 

AR (2) 
t-stat 

-0 
-3 

.14832 

.18** 
0.06491 
1.43 

MA (1) 
t-stat 

MA {2) 
t-stat 

0) 
t-stat 

0. 
0. 

00049 
89 

0.00022 
0. 91 

0.00013 
4.17** 

0. 
2. 

00004 
22* 

0.00015 
2.47** 

0.00035 
2.31* 

a(l) 
t-stat 

0. 
2. 
23349 
36** 

0.04343 
0.97 

0.3891 
4.09** 

0. 
2. 

19341 
07* 

0.17490 
1.65 

0.21885 
2.82** 

3(1) 
t-stat 

0. 
8. 
72014 
83** 

0.64396 
1.80 

0.52621 
8.44** 

0. 
10 
75365 
i.20** 

0.59383 
5.46** 

0.52942 
3.79** 

Q (10) 8. 005 6.133 16.864 9. 241 5.747 8.817 

Q2 (10) 2. 443 6.457 10.125 7. 668 2.486 1.828 

Q (30) 22 . 069 36.382 38.485 27 .460 23.402 29.444 

Q2 (30) 4. 717 17.437 22.213 28 .013 7.746 6.612 

Bl 2. 258 0.332 0.461 0. 159 -0.843 -0.674 

B2 24 .550 5.135 5.867 6. 580 12.663 14.453 

The columns are the firms for the first time period from 1252 to 626 
returns prior to the filing. LL is the loglikelihoocl for the model. 
B(0) is the intercept in the main equation. AR(1) is the parameter for 
the AR(1) process, AR(2) is the parameter for the AR(2) process and the 
same for MA(1) and MA(2) . co is the value of the intercept in the 
conditional variance equation. ax is the parameter for the ARCH term. 
(J-L is the value for the GARCH term. is the parameter value for the 
in mean parameter where the conditional variance impacts the estimation 
of the dependent variable. The numbers in below the parameter values 
are robust t-values for the values above them. T-values significant at 
the p<.05 level for a two sided test are indicated by * and t-values for 
pc.01 are indicated by **. 
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Contair Fairfld Global IntAmHom Jamesway Leslie 

LL 1256.56 1170.52 1256.18 1327.79 1262.60 1348.06 

B (0) 
t-stat 

-0.00015 
-0.10 

0.00077 
0.58 

-0.01892 
-1.30 

-0.00055 
-0.56 

-0.00301 
-2.94** 

0.00044 
0.43 

AR (1) 
t-stat 

0.17168 
3.46** 

-0.07831 
-1.50 

0.37178 
1.98* 

AR (2) 
t-stat 

MA (1) 
t-stat 

-0.54534 
-3.30** 

MA (2) 
t-stat 

(0 
t-stat 

0.00019 
2.52** 

0.00045 
3.40** 

0.00096 
11.11** 

0.00001 
0.83 

0.00018 
1.48 

0.00016 
1.91* 

«i 
t-stat 

0.19516 
2.38** 

0.23891 
3.21** 

0.08063 
0.86 

0.05201 
2.10* 

0.18826 
0.98 

0.15168 
2.99** 

3i 
t-stat 

0.63063 
6.98** 

0.49337 
4.32** 

0.94389 
30.51** 

0.61920 
2.47** 

0.64553 
5.32** 

Q (10) 12.833 9.095 5.246 3.562 14.097 18.611 

Q2 (10) 4. 902 1.625 10.921 5.494 1. 034 8.692 

Q (30) 24.468 23.932 40.836 17.372 41.197 31.536 

Q2 (3 0) 29.278 30.228 28.690 14.929 5.364 56.503 

B1 0.853 0.382 0.528 -0.070 0.794 0.298 

B2 6.037 7.592 4.653 8.886 17.626 5. 020 

The columns are the firms for the first time period from 1252 to 626 
returns prior to the filing. LL is the loglikelihood for the model. 
B(0) is the intercept in the main equation. AR(1) is the parameter for 
the AR (1) process, AR(2) is the parameter for the AR(2) process and the 
same for MA(1) and MA(2) . to is the value of the intercept in the 
conditional variance equation. is the parameter for the ARCH term. 
P>1 is the value for the GARCH term. T1 is the parameter value for the 
in mean parameter where the conditional variance impacts the estimation 
of the dependent variable. The numbers in below the parameter values 
are robust t-values for the values above them. T-values significant at 
the p<.05 level for a two sided test are indicated by * and t-values for 
pC.Ol are indicated by **. 
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Liberte Marcade Mini Munsing Natent Natenv 

LL 1311.41 1020.38 1139.79 1142.673 1078.94 591.815 

B (0) 
t-stat 

-0.00177 
-1.89 

-0.00157 
-1.61 

0. 
1. 
00184 
15 

-0.00230 
-1.68 

-0.001 
-0.73 

0.00015 
0.04 

AR (1) 
t-stat 

-0.09832 
-2.01* 

0.30617 
3.32** 

-0.09002 
-1.67 

-0.21079 
-5.13** 

-0.33392 
-7.51** 

AR (2) 
t-stat 

MA (1) 
t-stat 

-0.62265 
-8.92** 

MA (2) 
t-stat 

CO 
t-stat 

0.00020 
3.32** 

0.00115 
4.76** 

0. 
1. 
00086 
09 

0.00047 
1.72 

0.00011 
1.38 

0.00054 
1. 93 

<*i 
t-stat 

0.40573 
3.81** 

0.24956 
2.10* 

0. 
2. 

11603 
18* 

0.11403 
1.27 

0.08469 
2.41** 

0.14502 
3.31** 

pi 
t-stat 

0.43553 
5.85** 

0.27132 
2.15* 

0. 
0. 
31728 
58 

0.60114 
3.43** 

0.85938 
12.03** 

0.79900 
14.61** 

Q(10) 4. 883 10.868 8. 123 13.988 19.502 4.077 

Q2(10) 4.259 17.599 4. 459 1.67 12.772 3.039 

Q (30) 19.983 29.690 28 . 107 29.454 43.244 27.776 

Q2 (30) 37.501 37.733 14 .. 366 5.739 50.211 17.515 

B1 0.025 0.095 0. 378 -0.164 0.369 0.951 

B2 6.564 3.689 4. 898 14.582 4.256 7.905 

The columns are the firms for the first time period from 1252 to 626 
returns prior to the filing. LL is the loglikelihood for the model. 
B(0) is the intercept in the main equation. AR(1) is the parameter for 
the AR(1) process, AR(2) is the parameter for the AR(2) process and the 
same for MA(1) and MR.(2) . co is the value of the intercept in the 
conditional variance equation. ax is the parameter for the ARCH term. 

is the value for the GARCH term. is the parameter value for the 
in mean parameter where the conditional variance impacts the estimation 
of the dependent variable. The numbers in below the parameter values 
are robust t-values for the values above them. T-values significant at 
the p<.05 level for a two sided test are indicated by * and t-values for 
pc.Ol are indicated by **. 
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NewValle Overmyer PanAm Pathe Raytech Regal 

LL 956.68 1590.38 1194.75 1025.41 1345.37 728.7 

B (0) 
t-stat 

-0.00115 
-0.88 

0.00029 
0.28 

-0.00169 
-1. 66 

-0.00219 
-0. 99 

-0.00117 
-0.83 

0.00086 
0.31 

AR{1) 
t-stat 

-0.34404 
-6.60** 

0.37801 
2.72** 

-0.04335 
-0.86 

-0.33113 
-6.18** 

AR (2) 
t-stat 

-0.08081 
-1.63 

MA (1) 
t-stat 

-0.58192 
-4.75** 

MA (2) 
t-stat 

CO 

t-stat 
0.00198 
2.30* 

0.0002 
0.79 

0.00024 
0.92 

0.00080 
2.45** 

0.00012 
1.28 

0.00261 
2.12* 

« i 
t-stat 

0.32903 
1. 65 

0.21262 
1. 01 

0.06345 
1.35 

0.30176 
3.58** 

0.18253 
0.96 

0.13580 
2. 06* 

Pi 
t-stat 

0.04771 
0.50 

0.73738 
3.00** 

0.35712 
2.28* 

0.64047 
3.65** 

0.38161 
1.36 

Q (10) 8.762 7.379 12.595 13.425 9.288 14.082 

Q2(10) 11.480 0.661 3.912 1.726 0. 675 1.667 

Q (30) 30.573 49.704 40.316 37.499 29.175 25.945 

Q2 (30) 23.881 39.712 20.716 12.672 38.446 6.395 

B1 2.214 5.777 0.899 0.671 1. 829 1.674 

B2 26.383 66.304 8.046 7.808 30.519 13.416 

The columns are the firms for the first time period from 1252 to 626 
returns prior to the filing. LL is the loglikelihood for the model. 
B(0) is the intercept in the main equation. AR(1) is the parameter for 
the AR(1) process, AR(2) is the parameter for the AR(2) process and the 
same for MA(1) and MA(2). oo is the value of the intercept in the 
conditional variance equation, is the parameter for the ARCH term. 
3X is the value for the GARCH term. T1 is the parameter value for the 
in mean parameter where the conditional variance impacts the estimation 
of the dependent variable. The numbers in below the parameter values 
are robust t-values for the values above them. T-values significant at 
the p<.05 level for a two sided test are indicated by * and t-values for 
pc.01 are indicated by **. 
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Rymer Solitron Stuart TGX Tie USG 

LL 1508.34 1218.17 1187.65 1101.08 1131.58 1319.429 

B (0) 
t-stat 

-0.00229 
-2.60** 

-0.00162 
-1.06 

-0.00195 
-1.94 

-0.00030 
-0.24 

-0.00080 
-0.54 

-0.00075 
-0.86 

AR (1) 
t-stat 

0.11648 
2.36* 

-0.24031 
-5.67** 

-0.14583 
-3.35** 

AR (2) 
t-stat 

MA (1) 
t-stat 

-0.20839 
-3.61** 

MA (2) 
t-stat 

0.07099 
1.39 

60 
t-stat 

0.00023 
3.65** 

0.00009 
1.36 

0.00031 
3.01** 

0.00020 
2.64** 

0.00044 
2.10* 

0.00003 
1.96* 

«i 
t-stat 

0.36128 
3.58** 

0.09993 
0.81 

0.34701 
2.85** 

0.10599 
1.89 

0.20324 
2.15* 

0.20223 
4.65** 

pi 
t-stat 

0.24120 
1.75 

0.81796 
7.05** 

0.46058 
3.77** 

0.77612 
10.58** 

0.54521 
3.09** 

0.78899 
18.66** 

Q (10) 7.164 4.495 17.012 19.714 4. 937 5.335 

Q2(10) 6.369 1.947 5.578 2.769 3.432 5. 956 

Q (30) 28.697 31.576 36.958 38.784 37.042 23.532 

Q2 (30) 23.126 3.203 23.081 13.693 16.290 13.896 

B1 0.293 -2.413 0.594 0.737 0.179 -0.015 

B2 4.025 28.885 7.803 9.107 4.385 5.616 

The columns are the firms for the first time period from 1252 to 626 
returns prior to the filing. LL is the loglikelihood for the model. 
B(0) is the intercept in the main equation. AR(1) is the parameter for 
the AR (1) process, AR(2) is the parameter for the AR(2) process and the 
same for MA(1) and MA(2) . « is the value of the intercept in the 
conditional variance equation. cxx is the parameter for the ARCH term. 
3-L is the value for the GARCH term. x 1 is the parameter value for the 
in mean parameter where the conditional variance impacts the estimation 
of the dependent variable. The numbers in below the parameter values 
are robust t-values for the values above them. T-values significant at 
the p<.05 level for a two sided test are indicated by * and t-values for 
pc.01 are indicated by **. 
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Wang Western 

LL 1225.59 1205.48 

B (0) 
t-stat 

-0.00228 
-1.55 

-0.00119 
-0. 93 

AR (1) 
t-stat 

-0.02085 
-0.41 

AR (2) 
t-stat 

MA (1) 
t-stat 

MA (2) 
t-stat 

(0 
t-stat 

0.00039 
1.55 

0.00009 
0.85 

<*i 
t-stat 

0.37008 
1.26 

0.11692 
1.46 

pi 
t-stat 

0.32577 
1. 63 

0.80718 
5.00** 

Q (10) 9.404 4.529 

Q2(10) 8.758 6.779 

Q (30) 22.508 21.656 

Q2 (30) 12.224 38.187 

B1 0.967 1.234 

B2 19.051 8.652 

The columns are the firms for the first time period from 1252 to 626 
returns prior to the filing. LL is the loglikelihood for the model. 
R(0) is the intercept in the main equation. AR(1) is the parameter for 
the AR (1) process, AR(2) is the parameter for the AR(2) process and the 
same for MA(1) and MA(2) . to is the value of the intercept in the 
conditional variance equation. ol1 is the parameter for the ARCH term. 
Pi is the value for the GARCH term. t1 is the parameter value for the 
in mean parameter where the conditional variance impacts the estimation 
of the dependent variable. The numbers in below the parameter values 
are robust t-values for the values above them. T-values significant at 
the p<.05 level for a two sided test are indicated by * and t-values for 
pC.Ol are indicated by **. 
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Barton Butte CFI Carter CircleK Coloroc 

LL 838.97 1244.89 1007.59 1201.08 1191.44 937.27 

B (0) 
t-stat 

-0.00179 
-0.34 

-0.00189 
-1.87 

-0.00156 
-1.35 

-0.00067 
-0.55 

0.00037 
0.28 

-0.00239 
-1.14 

AR(1) 
t-stat 

0.048989 
0.45 

-0.07105 
-1.55 

-0.34178 
-7.40** 

0.01595 
0.22 

AR (2) 
t-stat 

-0.07444 
-0.77 

MA (1) 
t-stat 

MA{2) 
t-stat 

CO 
t-stat 

0.00060 
0.93 

0.00004 
1.47 

0.00006 
1.23 

0.00004 
1.63 

0.00028 
2.42** 

0.00023 
2.13* 

Ofi 
t-stat 

0.21604 
1. 13 

0.14443 
2.56** 

0.11643 
2.53** 

0.18493 
3.77** 

0.42140 
2.32* 

0.21537 
2.27* 

pi 
t-stat 

0.60049 
1.47 

0.82447 
12.44** 

0.87560 
19.02** 

0.80142 
18.33** 

0.49496 
4.76** 

0.72039 
8.59** 

Q (10) 15.755 12.230 10.437 9.050 15.101 6.655 

Q2(10) 18.419 3.298 4.799 6.643 9. 819 3.330 

Q (30) 36.025 34.905 25.233 31.003 47.296 23.782 

Q2 (3 0) 23.743 26.223 10.514 14.345 23.451 86.140 

B1 0.967 -0.153 0.269 0.241 0.748 1.051 

B2 33.113 5.017 6.497 5.863 11.311 9.611 

The columns are the firms for the later time period from 62 6 returns 
prior to the filing to the date of filing. LL is the loglikelihood for 
the model. B(0) is the intercept in the main equation. AR(1) is the 
parameter for the AR(1) process, AR(2) is the parameter for the AR(2) 
process and the same for MA(1) and MA(2) . 00 is the value of the 
intercept in the conditional variance equation. is the parameter for 
the ARCH term. is the value for the GARCH term. i1 is the parameter 
value for the in mean parameter where the conditional variance impacts 
the estimation of the dependent variable. The numbers in below the 
parameter values are robust t-values for the values above them. T-
values significant at the p<.05 level for a two sided test are indicated 
by * and t-values for pc.Ol are indicated by **. 
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Contair Fairfld Global IntAmHme Jamesway Leslie 

LL 1130.16 1151.10 1201.50 944.47 1003.49 1296.73 

B (0) 
t-stat 

-0.00032 
-0. 17 

-0.00031 
-0.28 

-0.00246 
-1.90 

-0.00222 
-1.27 

-0.00085 
-0.46 

0. 
0. 

00019 
12 

AR(1) 
t-stat 

-0.09884 
-1.78 

-0.23746 
-2.34* 

AR (2) 
t-stat 

MA (1) 
t-stat 

MA (2) 
t-stat 

GO 
t-stat 

0.00021 
0.70 

0.00031 
2.41** 

0.00006 
1. 92 

0.00036 
1.76 

0.00054 
2.04* 

0. 
0. 

00015 
29 

Gfl 
t-stat 

0.16197 
1.28 

0.35073 
2. 12* 

0.18152 
3.14** 

0.23236 
1.98* 

0.12374 
1.42 

0. 
0. 

08859 
42 

pi 
t-stat 

0.70130 
2.27* 

0.52729 
3.98** 

0.79923 
14.37** 

0.64784 
4.79** 

0.63276 
4.66** 

0. 
0. 

71501 
93 

Q (10) 6.437 4. 950 14.304 3.722 15.657 3. 622 

Q2(10) 1.474 5. 644 6.348 0.882 3.120 0. 424 

Q (30) 34.240 29.300 31.718 19.716 25.594 35 .921 

Q2 (30) 21.300 39.514 31.374 3. 615 5.142 35 .943 

B1 -0.870 0. 131 -0.094 -0.494 -1.527 -4 .869 

B2 14.571 7.319 5.374 26.240 25.298 53 .762 

— a . v - j _ L - i i u J_CA L - ^ J _ u - L i L l c y c i x u u J L . L U I I I U Z , O j L C L . U X . I X S 

prior to the filing to the date of filing. LL is the loglikelihood for 
the model. B(0) is the intercept in the main equation. AR(1) is the 
parameter for the AR(1) process, AR(2) is the parameter for the AR(2) 
process and the same for MA(1) and MA(2) . co is the value of the 

is the parameter for 
It is the parameter 

intercept in the conditional variance equation. ax 
the ARCH term. is the value for the GARCH term. L1 ^ 
value for the in mean parameter where the conditional variance impacts 
the estimation of the dependent variable. The numbers in below the 
parameter values are robust t-values for the values above them. T-
values significant at the p<.05 level for a two sided test are indicated 
by * and t-values for pc.01 are indicated by **. 
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Liberte Marcade Mini Munsing Natent Natenv 

LL 802.31 660.63 960.42 751.93 727.88 -5.21 

B (0) 
t-stat 

-0.00202 
-0. 86 

-0.00099 
-0.50 

-0.00155 
-0.81 

-0.00010 
-0.05 

-0.00172 
-0.90 

0.02138 
4.56** 

AR(1) 
t-stat 

-0.15776 
-3.47** 

0.27423 
2.50** 

-0.19652 
-4.25** 

0.05167 
0.20 

-0.15326 
-1.29 

AR (2) 
t-stat 

-0.05993 
-0. 64 

-.05097 
-0.64 

MA (1) 
t-stat 

-0.60898 
-6.07** 

-0.35515 
-1.40 

MA (2) 
t-stat 

-0.45699 
-3.88** 

(0 
t-stat 

0.00061 
1. 60 

0.00084 
2.11* 

0.00021 
1.76 

0.00009 
1.35 

0.00073 
2.31* 

0.00250 
1.42 

t-stat 
0.13622 
1.73 

0.14017 
1.71 

0.17519 
2.04* 

0.11395 
4.33** 

0.18045 
2.07* 

0.15148 
2.34** 

Pi 
t-stat 

0.71330 
6.25** 

0.72797 
5.76** 

0.74678 
10.32** 

0.87880 
33.51** 

0.69386 
5.61** 

0.81386 
12.23** 

Q (10) 13.590 7.464 5.555 11.624 7.734 10.682 

Q2 (10) 1. 634 7.807 1. 968 4.335 4.663 7.411 

Q (30) 38.727 32.210 27.306 35.199 36.157 40.022 

Q2 (30) 33.563 13.501 7.083 16.994 56.703 35.854 

B1 1.814 0.827 -1.686 0.863 -0.457 0.722 

B2 13.822 6.678 15.132 6.484 7.929 5.547 
The columns are the firms for the later time period from 626 returns 
prior to the filing to the date of filing. LL is the loglikelihood for 
the model. B(0) is the intercept in the main equation. AR(1) is the 
parameter for the AR(1) process, AR(2) is the parameter for the AR(2) 
process and the same for MA(1) and MA(2). « is the value of the 
intercept in the conditional variance equation. ax is the parameter for 
the ARCH term. is the value for the GARCH term. T1 is the parameter 
value for the in mean parameter where the conditional variance impacts 
the estimation of the dependent variable. The numbers in below the 
parameter values are robust t-values for the values above them. T-
values significant at the p<.05 level for a two sided test are indicated 
by * and t-values for p<.01 are indicated by **. 
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NewValle Overmyer PanAm Pathe Raytech Regal 

LL 655.16 1686.557 1070.79 1046.44 1140.19 586.76 

B (0) 
t-stat 

-0.00272 
-1. 11 

-0.00045 
-0.51 

-0.00416 
-0.36 

-0.00138 
-.84 

-0.00187 
-1.08 

-0.00030 
-0.14 

AR(1) 
t-stat 

-0.23024 
-5.42** 

0.10114 
1.25 

-0.33159 
-6.31** 

-0.07419 
-1.24 

0.16048 
1.56 

AR (2) 
t-stat 

-0.11235 
-2.37* 

MA (1) 
t-stat 

-0.54806 
-6.16** 

MA (2) 
t-stat 

0) 
t-stat 

0.00117 
1.96* 

0.00017 
2.27* 

0.00006 
0.66 

0.00073 
2.44** 

0.00048 
2.18* 

0.00144 
1.86 

ai 
t-stat 

0.17757 
2.88** 

0.11470 
1.07 

0.08308 
2.51** 

0.24601 
2.56** 

0.18101 
2.42** 

0.16318 
1.16 

Pi 
t-stat 

0.68376 
5.86** 

0.89589 
12.39** 

0.42090 
2.24* 

0.49123 
2.56** 

0.67588 
4.10** 

Q (10) 11.910 5.036 11.309 10.723 9.441 12.430 

Q2(10) 3.541 3.012 4.777 3.334 2.286 8.982 

Q {30) 28.648 24.563 31.570 21.765 27.756 55.537 

Q2 (3 0) 11.573 83.108 27.881 7.952 6.378 113.752 

B1 0. 688 -1.207 0.656 0.793 -0.118 1.277 

B2 7.243 20.645 5. 900 5.852 10.373 6.684 

prior to the filing to the date of filing. LL is the loglikelihood for 
the model. B(0) is the intercept in the main equation. AR(1) is the 
parameter for the AR(1) process, AR(2) is the parameter for the AR(2) 
process and the same for MA(1) and MA(2) . to is the value of the 
intercept in the conditional variance equation. a1 is the parameter for 
the ARCH term. is the value for the GARCH term. T1 is the parameter 
value for the in mean parameter where the conditional variance impacts 
the estimation of the dependent variable. The numbers in below the 
parameter values are robust t-values for the values above them. T-
values significant at the p<.05 level for a two sided test are indicated 
by * and t-values for p<.01 are indicated by **. 
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Rymer Solitron Stuart TGX Tie USG 

LL 1040.84 786.29 857.59 937.82 716.69 754.96 

B (0) 
t-stat 

-0.00102 
-0.87 

-0 
-0 

.00145 

.56 
-0.00120 
-0.71 

-0.00097 
-0.79 

-0.00081 
-0.49 

-0.00192 
-0.94 

AR(1) 
t-stat 

-0.16752 
-3.27** 

-0 
-5 

.26771 

.86** 
-0.39252 
-8.07** 

0.01269 
0.11 

0.12721 
0.72 

-0.34977 
-8.69** 

AR (2) 
t-stat 

-0.03586 
-0.51 

MA (1) 
t-stat 

-0.39024 
-3.52** 

-0.47383 
-2.80** 

MA (2) 
t-stat 

03 
t-stat 

0.00008 
2.37** 

0. 
1. 
00203 
84 

0.00041 
2.37* 

0.00034 
1.94 

0.00043 
1. 97* 

0.00256 
3.19** 

<*i 
t-stat 

0.21844 
4.95** 

0. 
1. 
17427 
03 

0.24244 
1.71 

0.14307 
1.32 

0.13710 
2.47** 

0.19405 
1. 98* 

pi 
t-stat 

0.77847 
21.48** 

0. 
2. 

38370 
51** 

0.66423 
6.32** 

0.74390 
8.20** 

0.79608 
9.60** 

0.32666 
1.79 

Q (10) 7.172 6. 819 13.661 12.374 17.523 4.519 

Q2(10) 4.643 1. 046 6.745 0.962 9.290 7.273 

<2(300 30.747 26 .131 36.638 42.311 40.123 24.393 

Q2 (30) 21.282 2. 476 27.793 4.225 19.916 28.526 

B1 -0.118 2. 326 0.283 -0.718 0.576 0.449 

B2 4. 977 24 . 995 6. 938 13.423 4.919 4.793 

The columns are the firms for the later time period from 626 returns 
prior to the filing to the date of filing. LL is the loglikelihood for 
the model. B(0) is the intercept in the main equation. AR(1) is the 
parameter for the AR(1) process, AR(2) is the parameter for the AR(2) 
process and the same for MA(1) and MA.(2) . GO is the value of the 
intercept in the conditional variance equation. ax is the parameter for 
the ARCH term. is the value for the GARCH term. T1 is the parameter 
value for the in mean parameter where the conditional variance impacts 
the estimation of the dependent variable. The numbers in below the 
parameter values are robust t-values for the values above them. T-
values significant at the p<.05 level for a two sided test are indicated 
by * and t-values for p<.01 are indicated by **. 
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Wang Western 

LL 1158.47 683.42 

B (0) -0.00332 -0.00172 
t-stat -2.15* -.83 

AR (1) 0.45856 
t-stat 2.54** 

AR (2) 0.02837 
t-stat 0.40 

MA (1) -0.66795 
t-stat -3.85** 

MA (2) 
t-stat 

(0 0.00023 0.00264 
t-stat 1.25 2.10* 

<*i 0.26278 0.20724 
t-stat 2.34* 2.41** 

3i 0.58540 0.40437 
t-stat 3.06** 1.90 

Q (10) 3.207 16.708 

Q2(10) 1.707 3.521 

Q (30) 24.108 42.672 

Q2(30) 26.712 17.482 

B1 0.483 0. 005 

B2 13.669 5.106 

The columns are the firms for the later time period from 626 returns 
prior to the filing to the date of filing. LL is the loglikelihood for 
the model. B(0) is the intercept in the main equation. AR(1) is the 
parameter for the AR(1) process, AR(2) is the parameter for the AR(2) 
process and the same for MA(1) and MA(2). w is the value of the 
intercept in the conditional variance equation. ax is the parameter for 
the ARCH term. is the value for the GARCH term. T1 is the parameter 
value for the in mean parameter where the conditional variance impacts 
the estimation of the dependent variable. The numbers in below the 
parameter values are robust t-values for the values above them. T-
values significant at the p<.05 level for a two sided test are indicated 
by * and t-values for pc.Ol are indicated by **. 
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Formulas 

The individual GARCH-M and ARCH-M models have two basic 

equations. The first of these is the conditional mean 

equation and may have AR(q), MA(p) or ARMA(q,p) parameters 

in it. The conditional mean equations may have the forms 

given below: 

AR(1) Yt = a0 + axyt + a2yt_! 

AR(2) Yt = a0 + aiyt + a2yt-i + a2yt_2 

MA (1) Yt = 

MA (2) Yt = a0 + pjSt.i + 32et-2 

ARMA(p,q) Yt = a0 + Eo^y^ + 

where (3 is a moving average process of one, two or q. 

The variance equation would then be like the below: 

GARCH a2 = a + + PiOt-x 

ARCH a2 = lb + o^et^ 

The distribution is more toward a normal distribution or 

toward a t distribution. 



APPENDIX C 

MODELS AND RESULTS FOR GARCH-M MODELS 



Model Results for Bankrupt Firms 

232 

Name Bartonl Barton2 Buttel Butte2 CFI1 CFI2 Carterl Carter2 

LL 6 2 0 . 2 5 8 4 0 . 0 0 1 3 7 6 . 4 9 1 2 4 7 . 5 1 1 3 2 0 . 8 4 1029 1 4 4 5 . 4 1 1 2 0 1 . 9 1 

B0 - 0 . 0 1 0 5 5 - 0 . 0 0 9 7 2 0 . 0 0 2 5 3 - 0 . 0 0 2 7 7 - 0 . 0 0 0 4 1 - 0 . 0 0 2 2 0 . 0 0 3 2 4 0 . 0 0 0 6 7 

- 1 . 2 9 - 0 . 8 6 0 . 1 4 i o CO
 

o - 0 . 1 7 - 0 . 4 9 1 . 2 1 0 . 1 9 

AR(1) - 0 . 4 5 2 3 0 0 . 0 3 8 5 3 - 0 . 0 4 9 0 0 - 0 . 2 4 4 7 2 - 0 . 3 3 3 3 5 

- 9 . 0 9 * * 0 . 3 4 - 1 . 0 3 - 5 . 0 9 * * - 7 . 1 * * 

AR(2) - 0 . 1 6 1 6 6 

- 3 . 5 5 * * 

- 0 . 0 8 3 5 9 

- . 8 4 

0 . 0 6 7 9 9 

1 . 5 0 

& 0 . 0 0 0 4 9 7 0 . 0 0 0 5 9 0 . 0 0 0 2 2 0 . 0 0 0 0 2 0 . 0 0 0 1 3 2 0 . 0 0 0 0 4 0 . 0 0 0 0 3 0 . 0 0 0 0 3 

0 . 8 5 0 . 92 1 . 0 2 0 . 96 4 .20** 0 . 93 2 . 1 9 * * 1 . 4 4 

« i 0 . 2 4 7 7 4 0 . 2 2 1 8 0 0 . 0 4 8 6 8 0 . 0 8 5 6 8 0 . 3 8 3 0 1 0 . 0 9 3 8 6 0 . 1 9 1 8 4 0 . 1 5 3 9 6 

2 . 0 6 * 1 . 1 6 1 . 0 7 2 . 2 9** 4 . 0 5 * * 2 . 2 * * 2 . 0 9 * * 3 . 4 4 * * 

Pi 0.70741. 0 . 5 9 7 3 6 0 . 6 3 1 4 9 0 . 9 0 4 7 2 0 . 5 2 8 0 9 0 . 8 9 2 3 1 0 . 7 5 7 3 2 0 . 8 3 8 7 6 

8 . 3 6 * * 1 . 4 7 1 . 9 3 2 2 . 7 9 * * 8 . 4 5 * * 1 8 . 9 * * 1 0 . 5 7 * * 2 1 . 0 4 * * 

i 0 . 1 7 1 5 0 0 . 1 6 0 0 5 - 0 . 1 6 4 2 5 0 . 0 2 8 6 7 - 0 . 0 0 5 7 0 0 . 0 1 6 4 3 • - 0 . 0 9 8 6 1 - 0 . 0 4 9 4 2 

1 . 8 3 0 . 6 2 - 0 . 2 3 0 . 2 4 - 0 . 0 6 0 .14 - 0 . 7 7 - 0 . 3 9 

Q (10) 1 0 . 0 1 7 1 6 . 3 4 6 6 . 1 4 9 1 3 . 0 7 1 1 6 . 7 8 4 1 0 . 4 3 6 9 . 3 1 9 9 . 4 5 3 

Q2(10) 1 . 8 8 0 1 8 . 0 9 1 6 . 5 0 6 7 . 8 9 9 1 0 . 0 6 0 4 .677 7 . 1 6 7 6 . 0 6 8 

Q (30) 2 3 . 1 2 0 3 7 . 0 8 0 3 6 . 3 9 0 3 4 . 1 3 8 3 8 . 4 2 3 2 5 . 0 2 3 2 7 . 4 6 1 3 0 . 9 6 4 

Q2(30) 4 . 1 3 2 2 3 . 6 0 8 1 7 . 4 6 3 2 3 . 9 5 4 2 2 . 0 3 6 1 0 . 5 3 1 2 7 . 4 2 2 1 4 . 1 0 6 

B1 2 . 4 4 9 0 . 913 0 . 3 2 5 - 0 . 1 4 9 0 . 4 6 8 0 . 0 5 2 0 . 1 5 1 0 . 2 4 8 

B2 2 7 . 6 3 4 3 2 . 3 3 5 5 . 1 5 7 5 . 2 5 5 . 8 9 3 6 . 6 4 7 6 . 5 8 0 5 . 869 
The columns are the firms with the number indicating whether the model 
results are from the first 626 observations or from the second 626 
observations. The rows indicate the parameters of the models for each 
firm. LL is the loglikelihood for the model. B(0) is the intercept in 
the main equation. AR(1) is the parameter for the AR(1) process. co is 
the value of the intercept in the conditional variance equation. a1 is 
the parameter for the ARCH term. is the value for the GARCH term. i 
is the parameter value for the in mean parameter where the conditional 
variance impacts the estimation of the dependent variable. The numbers 
in below the parameter values are robust t-values for the values above 
them. T-values significant at the p<.05 level for a two sided test are 
indicated by * and t-values for pC.Ol are indicated by **. 
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Name CircleKl CircleK2 Colorocl Coloroc2 Contairl Contair2 Fairfldl Fairfld2 

LL 1462 12 41 1 1 7 2 . 8 8 9 3 7 . 5 6 1 2 5 6 . 8 6 1 1 3 2 . 9 2 1171 1183 

B0 - 0 . 0 0 2 3 8 0 . 0 0 0 5 8 - 0 . 0 0 7 4 4 - 0 . 0 0 6 3 3 0 . 0 0 4 2 3 0 . 0 1 4 3 0 - 0 . 0 0 1 7 8 - 0 . 0 0 0 7 9 

- 0 . 3 3 0 . 0 8 - 1 . 0 2 - 1 . 0 8 0 . 5 9 1 . 6 7 - 0 . 2 8 - 0 . 1 8 

AR(1) 0 . 1 2 8 1 2 0 . 0 1 3 4 8 0 . 1 7 6 2 8 8 - 0 . 0 7 9 1 9 - 0 . 1 4 8 4 7 

2 . 0 1 * 0 . 1 9 3 . 5 1 * * - 1 . 5 2 - 2 . 5 * * 

AR<2> 

& 0 . 0 0 0 1 5 0 . 0 0 0 1 7 0 . 0 0 0 3 6 0 . 0 0 0 2 4 0 . 0 0 0 1 9 0 . 0 0 0 1 9 0 . 0 0 0 4 6 0 . 0 0 0 1 8 

2 . 4 4** 1 . 92 2 . 3 0 * * 2 . 1 2 * 2 . 3 4 * * 0 . 6 5 3 . 4 5 * * 1 . 95 

« l 0 . 1 8 1 5 9 0 . 2 5 5 2 2 0 . 2 2 3 2 2 0 . 2 1 8 3 8 0 . 1 9 5 1 0 0 . 1 5 7 2 0 0 . 2 4 4 4 3 0 . 2 5 0 6 8 

1 . 6 9 1 . 7 3 2 . 8 5 * * 2 . 2 9** 2 . 3 4 * * 1 . 2 2 3 . 2 5 * * 1 . 5 9 

Pi 0 . 5 7 9 1 1 0 . 5 9 7 4 4 0 . 5 1 8 5 2 0 . 7 1 7 7 2 0 . 6 3 4 1 8 0 . 7 2 3 3 7 0 . 4 8 2 5 3 0 . 6 3 0 4 7 

5 . 1 * * 5 . 5 4 * * 3 . 6 7 * * 8 . 4 8 * * 6 . 9 1 * * 2 . 3 6 * * 4 . 2 1 * * 4 . 7 5 * * 

T 0 . 1 1 7 6 7 - 0 . 0 6 8 5 5 0 . 2 0 9 3 1 0 . 0 8 8 6 6 - 0 . 1 4 5 6 5 - 0 . 4 1 1 8 9 0 . 0 7 3 0 4 - 0 . 0 0 3 8 

0 . 3 8 - 0 . 2 5 1 . 0 4 0 . 7 0 

cn 

O
 1 - 1 . 6 7 0 . 4 3 i o

 
o
 

u>
 

Q(10) 5 . 7 97 1 3 . 2 2 8 . 8 1 7 6 . 6 7 8 1 2 . 3 3 1 6 . 3 8 3 9 . 1 9 9 6.,773 

Q2 (10) 2 . 5 0 9 7 . 9 5 2 1 . 8 2 8 3 . 2 8 9 4 . 991 1 . 2 0 8 

'•£> 
r—1 6 . 4 7 

Q(30) 2 3 . 3 2 9 4 5 . 5 1 2 9 . 4 4 4 2 3 . 7 9 2 2 3 . 9 2 5 3 2 . 4 8 5 2 4 . 1 0 8 3 1 . 0 1 8 

Q2(30) 7 . 6 5 1 9 . 8 0 4 6 . 6 1 2 8 5 . 1 4 0 3 0 . 0 7 3 1 8 . 9 3 5 3 0 . 2 6 3 3 . 7 32 

51 - 0 . 8 4 2 0 . 7 2 4 - 0 . 6 6 1 1 . 0 5 3 0 . 8 5 2 - 0 . 7 6 7 0 . 3 8 3 0 . 1 0 8 

B2 1 2 . 5 9 2 11 . 9 1 4 . 4 7 2 9. 615 6 . 041 1 2 . 9 2 5 7 . 5 8 7 8 . 0 4 2 
The columns are the firms with the number indicating whether the model 
results are from the first 626 observations or from the second 626 
observations. The rows indicate the parameters of the models for each 
firm. LL is the loglikelihood for the model. B(0) is the intercept in 
the main equation. AR(1) is the parameter for the AR(1) process. oo is 
the value of the intercept in the conditional variance equation. ax is 
the parameter for the ARCH term. is the value for the GARCH term. i 
is the parameter value for the in mean parameter where the conditional 
variance impacts the estimation of the dependent variable. The numbers 
in below the parameter values are robust t-values for the values above 
them. T-values significant at the p<.05 level for a two sided test are 
indicated by * and t-values for pC.Ol are indicated by **. 
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Name Global1 Global2 IntAmHmel IntAmHme2 Jameswayl Jamesway2 Libertel L±berte2 

LL 1 2 5 6 . 2 2 1220 1328 9 4 4 . 5 5 1 2 6 4 . 5 4 1 0 0 3 . 5 2 1 3 1 2 . 1 4 8 0 2 . 3 5 

B0 - 0 . 0 0 3 6 9 - 0 . 0 0 8 1 9 - 0 . 0 0 2 7 8 - 0 . 0 0 3 6 6 - 0 . 0 0 0 9 0 - 0 . 0 0 4 8 0 - 0 . 0 0 4 8 4 - 0 . 0 0 3 1 4 
i o i-1 -K t—1 

O
 

C\I 1 - 0 . 97 - 0 . 6 0 - 1 . 4 0 - 0 . 2 6 - 1 . 4 5 - 0 . 2 9 

AR<1> 0 . 0 9 7 0 5 - 0 . 2 3 8 3 5 0 . 3 7 1 4 9 - 0 . 0 9 7 9 0 - 0 . 1 5 7 9 9 

2 . 1 7 * - 2 . 3 8 * * 1 . 95* - 2 . 0 4 * - 3 . 4 2 * * 

AR(2) 

MA(1) - 0 . 5 5 8 4 3 

- 3 . 5 1 * * 

CO 0 . 0 0 0 9 6 0 . 0 0 0 0 5 0 . 0 0 0 0 1 0 . 0 0 0 3 5 0 . 0 0 0 2 0 0 . 0 0 0 4 4 0 . 0 0 0 2 1 0 . 0 0 0 6 0 

1 1 . 0 8 * * 1 . 7 7 0 . 83 1 . 7 5 1 . 5 8 2 . 0 8 * 3 . 4 6 * * 1 . 6 0 

«i 0 . 1 9 5 1 0 0 . 1 5 6 9 1 0 . 0 5 0 7 1 0 . 2 3 2 4 5 0 . 2 0 5 9 3 0 . 1 0 5 1 6 0 . 4 1 8 6 1 0 . 1 3 5 3 2 

2 . 3 4 * * 2 . 9 6 * * 2 . 1 2 * 

-K OD 

i—1 1 . 0 0 1 . 2 4 3 . 8 3 * * 1 . 7 1 

0 . 8 1 0 2 3 0 . 9 4 5 1 4 0 . 6 4 9 0 3 0 . 5 8 8 4 4 4 0 . 6 9 6 6 3 0 . 4 1 3 0 5 0 . 7 1 5 4 4 

1 4 . 6 8 * * 3 1 . 1 9 * * 4 . 7 8 * * 2 . 3 0 * 6 . 0 4 * * 5 . 5 7 * * 6 . 2 3 * * 

i 0 . 0 5 7 0 1 0 . 1 8 8 4 3 0 . 0 9 0 5 4 0 . 0 3 2 4 9 0 . 2 1 3 3 5 0 . 0 8 7 5 8 0 . 1 2 2 7 1 0 . 0 1 9 1 1 

0 . 0 8 1 . 3 7 0 . 8 . 2 5 0 . 8 8 0 . 2 1 0 . 97 0 . 1 1 

Q(10) 5 . 1 9 2 1 4 . 6 0 2 3 . 5 8 7 3 . 7 5 9 1 4 . 5 9 3 1 5 . 5 3 5 . 0 1 8 1 3 . 7 1 3 

Q2(10> 1 0 . 8 8 3 7 . 77 5 . 432 . 8 7 9 1 . 2 0 6 2 . 5 8 6 3 . 815 1 . 6 1 9 

Q (30) 4 0 . 7 8 7 3 1 . 3 4 9 1 7 . 6 6 8 2 0 . 0 0 4 3 . 9 2 7 2 5 . 6 1 6 2 0 . 2 6 1 3 8 . 7 6 3 

Q2 (30) 2 8 . 7 2 7 3 4 . 0 4 7 14 . 546 3 . 5 5 5 . 939 4 . 1 3 5 37 . 856 3 3 . 4 6 0 

B1 0 . 5 3 8 - 0 . 0 9 9 - 0 . 0 6 9 0 . 4 8 6 0 . 7 7 7 -1- .548 0 . 009 1 . 814 

B2 4 . 672 5 . 4 1 7 8 . 8 2 3 2 6 . 2 6 9 1 7 . 8 7 1 2 5 . 4 2 6 6 . 515 1 3 . 8 2 1 
The columns are the firms with the number indicating whether the model 
results are from the first 626 observations or from the second 626 
observations. The rows indicate the parameters of the models for each 
firm. LL is the loglikelihood for the model. B(0) is the intercept in 
the main equation. AR(1) is the parameter for the AR(1) process. co is 
the value of the intercept in the conditional variance equation. ax is 
the parameter for the ARCH term. is the value for the GARCH term. i 
is the parameter value for the in mean parameter where the conditional 
variance impacts the estimation of the dependent variable. The numbers 
in below the parameter values are robust t-values for the values above 
them. T-values significant at the p<.05 level for a two sided test are 
indicated by * and t-values for pc.01 are indicated by **. 



235 

Name Lesliel Leslie2 Marcadel Marcade2 Minil Mini2 Munsil Muns±2 

LL 1 3 5 0 . 6 6 1 3 0 7 . 8 9 1 0 2 3 . 2 3 6 6 6 . 3 9 1 1 4 2 . 0 8 9 6 0 . 6 8 1143 772 

B0 - 0 . 0 0 3 7 8 - 0 . 0 0 3 2 3 - 0 . 0 1 3 5 6 - 0 . 0 2 0 3 9 - 0 . 0 1 7 5 3 - 0 . 0 0 4 9 4 - 0 . 0 0 8 6 8 - 0 . 0 1 2 5 2 

- 0 . 64 - 0 . 2 4 - 1 . 9 6 * - 2 . 4 3 * * - 1 . 0 1 - 0 . 7 0 - 0 . 6 9 - 1 . 8 3 

AR(l) 0 . 3 2 3 9 2 0 . 3 4 9 0 7 - 0 . 0 9 1 4 8 - 0 . 2 4 0 4 6 

3 . 6 8 * * 3 . 4 7 * * - 1 . 1 7 - 5 . 0 0 * * 

AR(2) 

MA(1) - 0 . 6 5 0 9 8 - 0 . 7 0 7 3 0 

- 1 0 . 0 3 * * - 7 . 3 5 * * 

& 0 . 0 0 0 1 4 0 0 . 0 0 0 1 5 0 . 0 0 0 9 5 0 . 0 0 0 8 5 0 . 0 0 0 9 3 0 . 0 0 0 2 2 0 . 0 0 0 4 9 3 0 . 0 0 0 1 8 

1 . 8 5 0 . 2 9 4 . 0 2 * * 2 . 3 7 * 1 . 4 7 1 . 7 7 1 . 7 4 1 . 4 4 

«l 0 . 1 4 3 1 3 0 . 0 9 8 0 2 0 . 2 5 3 3 4 0 . 1 5 6 8 4 0 . 1 3 9 3 1 0 . 1 7 7 1 2 0 . 1 2 0 1 7 0 . 1 9 2 4 4 

2 . 97 * * 0 .44 2 . 2 4 * 

*
 

o o CM 2 . 5 5 * * 2 . 0 7 * 1 . 2 7 5 . 2 6 * * 

Pi 0 . 6 8 3 0 7 0 . 7 0 5 8 2 0 . 3 5 1 9 6 0 . 7 2 6 0 0 0 . 2 4 4 6 6 0 . 7 4 4 6 7 0 . 5 7 8 6 0 0 . 7 8 5 6 4 

6 . 1 8 * * 0 . 92 2 . 6 8 * * 6 . 6 6 * * 0 . 5 6 1 0 . 3 3 * * 3 . 1 3 * * 1 7 . 2 * * 

T 0 . 1 5 6 7 8 0 . 1 2 6 3 2 0 . 2 6 2 7 6 0 . 2 5 4 0 3 .51184 0 . 0 7 7 8 5 0 . 1 6 6 6 7 0 . 1 8 5 5 6 

0 . 7 3 0 . 2 9 1 . 8 0 2 . 4 3 * * 1 . 1 3 0 . 5 2 0 . 5 2 1 . 5 5 

Q<10> 1 8 . 6 3 8 3 . 5 3 9 1 0 . 4 2 5 9 . 3 5 6 7 . 759 5 . 7 9 9 1 4 . 1 6 3 1 1 . 7 6 9 

Q2(10) 8. 903 0 . 4 1 5 1 3 . 2 1 2 8 . 2 2 1 4 .857 1 . 9 5 2 1 . 7 4 4 3 . 7 8 3 

Q<30) 3 1 . 8 5 1 3 6 . 2 3 6 3 1 . 3 8 7 3 5 . 8 8 0 2 7 . 2 1 5 2 7 . 2 1 9 2 9 . 5 4 8 3 5 . 6 3 7 

Q2(30) 5 6 . 4 4 5 3 6 . 8 5 9 3 2 . 4 8 9 1 5 . 6 4 6 1 4 . 9 2 7 7 . 0 1 9 5 . 8 4 7 1 5 . 2 9 4 

B1 0 . 3 0 1 - 4 . 8 6 3 0 . 0 9 0 0 . 7 87 0 . 3 7 4 - 1 . 6 8 8 - 0 . 1 6 9 0 . 912 

B2 5 . 0 6 6 5 3 . 7 2 6 3 . 634 6 . 820 4 . 957 1 5 . 1 5 9 1 4 . 5 1 5 6 . 94 
The columns are the firms with the number indicating whether the model 

results are from the first 626 observations or from the second 626 

observations. The rows indicate the parameters of the models for each 

firm. LL is the loglikelihood for the model. B(0) is the intercept in 

the m a i n equation. AR(1) is the parameter for the AR{1) process. MA(l) 

is the parameter for the MA(1) process. to is the value of the intercept 

in the conditional variance equation. a x is the parameter for the A R C H 

term. is the value for the GARCH term. i is the parameter value for 

the in m e a n parameter where the conditional variance impacts the 

estimation of the dependent variable. The numbers in below the 

p a r a m e t e r values are robust t-values for the values above them. T-

values significant at the p<.05 level for a two sided test are indicated 

by * and t-values for p<.01 are indicated by **. 
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Name Natenvl Natenv2 Natlentl Natlerit2 NewVallel NewValle2 Overmyerl 

CM
 

U
 

i
 

i
 

LL 5 9 4 . 3 4 4 2 . 6 7 1 0 7 9 . 2 3 7 2 9 . 5 3 1 0 3 0 . 5 5 678 1 5 9 2 . 5 2 1689 

B0 - 0 . 0 1 9 1 1 - 0 . 0 7 7 8 5 - 0 . 0 0 6 6 0 - 0 . 0 1 1 8 3 - 0 . 0 7 5 7 3 - 0 . 0 3 0 2 5 - 0 . 0 0 4 9 9 0 .00847 

- 1 . 9 2 * - 3 . 8 7 * * - 0 . 8 5 - 1 . 4 1 - 0 . 5 5 - 1 . 9 9 * - 0 . 4 1 1 . 4 2 

AR(1) - 0 . 3 4 5 1 7 - 0 . 0 1 2 5 8 - 0 . 2 1 2 7 0 0 . 0 7 2 4 9 - 0 . 3 0 1 6 9 - 0 . 2 6 1 0 0 0 .06784 

- 7 . 6 3 * * - 0 2 0 - 5 . 1 7 * * . 2 9 - 5 . 7 3 * * - 6 . 3 6 * * 1 . 07 

AR(2) - 0 . 0 4 5 0 2 

- 1 . 07 

- 0 . 6 9 0 1 3 

- 0 . 0 5 9 0 5 

- . 6 5 

MA(1> 12 . 87** - 0 . 3 7 8 0 7 

- 1 . 5 8 

0 . 0 0 0 6 1 0 . 0 1 4 5 7 0 . 0 0 0 1 1 6 0 . 0 0 0 6 9 0 . 0 0 0 3 2 0 . 0 0 1 8 9 0 . 0 0 0 2 0 0 .00017 

1 . 8 7 3 . 2 4 * * 1 . 4 1 2 . 2 2 * 0 . 3 6 1 . 3 9 0 . 8 0 2 . 2 5 * 

«l 0 . 1 5 9 7 7 0 . 7 5 5 4 0 0 . 0 8 6 3 6 0 . 1 7 6 3 5 0 . 2 4 2 7 9 0 . 1 8 4 6 7 0 . 2 0 5 4 5 0 . 1 1 4 3 3 

3 . 5 5 * * 6 . 8 2 * * 2 . 4 8 * * 2 . 08* 0 . 7 9 2 . 2 7 * 1 . 0 5 1 . 1 2 

3i 0 . 7 7 8 1 6 0 . 2 0 7 0 5 0 . 8 5 6 6 6 0 . 7 0 5 7 4 0 . 6 1 7 8 6 0 . 5 3 8 6 8 

1 3 . 0 2 * * 3 . 1 4 * * 1 2 . 1 * * 5 . 7 3 * * 4 . 4 9** 1 . 8 9 

T 0 . 2 4 0 2 9 0 . 4 8 2 6 0 0 . 1 3 6 8 1 0 . 1 5 2 9 7 0 . 1 4 6 4 4 0 . 3 4 9 0 0 0 . 3 5 9 2 3 - 0 . 6 6 5 4 9 

2 . 0 0 * * 5 . 8 3 * * 0 . 7 4 1 . 3 1 0 . 5 4 1 . 8 0 . 4 8 - 1 . 91 

Q(10) 4 . 7 2 3 1 4 . 2 1 7 9 . 3 7 7 . 8 5 6 3 . 6 0 5 1 6 . 9 7 3 6 . 003 5 . 8 3 4 

Q2(10) 3 . 2 4 1 1 7 . 7 6 3 6 . 7 6 5 4 . 3 3 5 0 . 3 4 8 1 . 999 0 . 4 7 5 3 . 0 5 7 

Q(30) 2 9 . 9 3 0 3 6 . 0 4 6 5 0 . 5 6 3 4 . 9 4 1 2 0 . 6 4 8 3 3 . 3 3 4 4 8 . 1 1 7 2 5 . 4 7 2 

Q2 <30) 1 9 . 2 0 8 4 4 . 7 7 2 2 8 . 6 7 5 5 . 3 5 6 0 . 7 8 8 1 0 . 8 3 1 3 7 . 4 6 1 8 3 . 9 9 3 

B1 0 . 8 9 - 0 . 0 3 0 0 . 3 6 9 - 0 . 4 5 8 2 . 2 6 6 0 . 8 0 3 5 . 7 8 2 - 1 . 2 6 1 

B2 7 . 5 3 6 4 . 8 7 2 4 .264 7 . 7 1 9 2 7 . 5 8 8 . 1 3 2 6 6 . 7 5 9 2 0 . 8 9 7 
The columns are the firms with the number indicating whether the model 
results are from the first 626 observations or from the second 626 
observations. The rows indicate the parameters of the models for each 
firm. LL is the loglikelihood for the model. B(0) is the intercept in 
the main equation. AR(1) is the parameter for the AR(1) process. MA(1) 
is the parameter for the MA(1) process. GO is the value of the intercept 
in the conditional variance equation. ax is the parameter for the ARCH 
term. is the value for the GARCH term. i is the parameter value for 
the in mean parameter where the conditional variance impacts the 
estimation of the dependent variable. The numbers in below the 
parameter values are robust t-values for the values above them. T-
values significant at the p<.05 level for a two sided test are indicated 
by * and t-values for p<.01 are indicated by **. 
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Name PanAml PanAm2 Pathel Pathe2 Raytech1 Raytech2 Regal1 Regal2 

LL 1 1 9 5 . 1 7 1091 1 0 2 5 . 8 3 1 0 4 7 . 1 0 1346 1144 7 2 9 . 5 4 588.68 

B0 - 0 . 0 0 5 9 2 - 0 . 0 0 2 4 6 - 0 . 0 0 6 0 1 - 0 . 0 0 8 8 5 - 0 . 0 0 3 9 4 - 0 . 0 2 3 7 9 - 0 . 0 1 3 7 3 - 0 . 0 1 6 1 3 

- 0 . 5 4 - 0 . 3 5 - 0 . 6 4 - 1 . 0 2 - 0 . 5 8 - 2 . 4 2 * * - 0 . 7 3 - 1 . 64 

AR(1) 0 . 3 9 0 1 0 - 0 . 3 4 0 8 4 - 0 . 0 4 4 9 8 - 0 . 0 7 8 6 6 - 0 . 3 4 4 5 1 0 . 2 4 2 2 9 

2 . 8 6 * * - 6 . 2 7 * * - 0 . 8 9 - 1 . 3 0 - 5 . 8 5 * * - 7 .16** 

AR<2) - 0 . 1 0 5 8 1 

- 2 . 2 7 

- 0 . 0 9 2 1 5 

- 1 . 7 2 

MA<1) - 0 . 5 9 6 4 5 

- 4 . 8 7 * * 

- 0 . 6 4 1 2 9 

- 7 . 1 6 

& 0 . 0 0 0 2 4 0 . 0 0 0 2 5 0 . 0 0 0 8 0 0 . 0 0 0 7 1 0 . 0 0 0 0 1 0 . 0 0 0 5 0 0 . 0 0 2 5 3 0 . 0 0 1 6 3 

0 . 93 0 . 5 9 2 . 4 3 * * 2 . 3 6 * 0 . 2 4 2 . 4 4 * * 2 . 2 0 * 2 . 1 9 * 

«l 0 . 0 6 5 5 4 0 . 1 4 6 9 1 0 . 3 0 4 7 8 0 . 2 4 4 9 6 0 . 0 3 0 9 2 7 0 . 1 8 5 8 2 0 . 1 4 4 0 7 0 . 1 9 0 9 9 

1 . 3 9 1 . 3 3 . 6 0 * * 2 . 5 9 * * 1 . 1 7 2 # 4 9** 2 . 2 5 * 1 . 3 5 

Pi 0 . 7 3 8 0 4 0 . 7 2 1 5 7 0 . 3 5 1 7 2 0 . 4 2 7 5 4 0 . 9 4 6 0 3 0 . 4 7 2 8 6 0 . 3 8 9 1 5 0 . 6 3 2 3 8 

3 . 0 6 * * 2 .09* 2 . 2 2 * 2 . 2 4 * 8 . 8 2 * * 2 . 6 6 * * 1 . 5 0 4 . 0 7 * * 

X 0 . 1 2 3 3 0 0 . 0 2 8 5 2 0 . 0 9 1 5 2 0 . 1 7 7 8 1 0 . 1 3 3 6 5 0 . 6 1 6 3 7 0 . 2 0 6 3 4 0 . 1 8 2 4 7 

0 . 3 9 0 . 1 7 0 . 4 5 0 . 8 8 0 . 4 7 2 . 3 8 * * 0 . 7 8 1 . 6 1 

QUO) 1 2 . 4 9 9 1 2 . 3 9 4 1 3 . 5 8 6 1 0 . 7 5 2 9 . 8 8 6 9 .424 1 5 . 2 3 4 1 5 . 3 8 5 

Q2(10) 3 . 7 8 2 1 . 5 3 5 1 . 6 7 9 3 . 4 1 6 1 . 2 3 3 2 . 2 7 2 1 . 7 9 3 6 . 3 4 3 

Q(30) 3 9 . 1 6 3 2 . 2 7 1 37 . 7 8 3 21.3-16 2 8 . 9 2 6 2 7 . 8 6 2 2 6 . 5 1 9 6 0 . 2 9 6 

Q2(30) 2 0 . 1 6 1 1 8 . 8 3 9 1 2 . 4 9 7 8 . 0 8 6 3 9 . 6 1 8 6 . 3 5 9 6 . 6 8 3 1 1 0 . 5 3 4 

B1 0 . 8 9 4 0 . 3 7 6 0 . 6 7 6 0 . 7 92 - 0 . 0 2 - 0 . 1 3 1 1 . 6 6 8 1 . 2 1 1 

B2 8 . 0 3 6 7 . 7 8 6 7 . 8 3 7 5 . 8 4 8 17 . 2 5 1 0 . 5 9 8 1 3 . 3 2 8 6 . 2 3 5 
The columns are the firms with the number indicating whether the model 
results are from the first 626 observations or from the second 626 
observations- The rows indicate the parameters of the models for each 
firm. LL is the loglikelihood for the model. B(0) is the intercept in 
the main equation. AR(1) is the parameter for the AR(1) process. MA(1) 
is the parameter for the MA(1) process. co is the value of the intercept 
in the conditional variance equation. ax is the parameter for the ARCH 
term. (3X is the value for the GARCH term. i is the parameter value for 
the in mean parameter where the conditional variance impacts the 
estimation of the dependent variable. The numbers in below the 
parameter values are robust t-values for the values above them. T-
values significant at the p<.05 level for a two sided test are indicated 
by * and t-values for pc.01 are indicated by **. 
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Name Rymerl Rymer2 Solitronl Solitron2 Stuartl Stuart2 TGX1 TGX2 

LL 1516 1041 1 2 1 8 . 6 9 788 1188 8 5 7 . 9 5 1 1 0 1 . 0 2 9 3 7 . 9 3 

B0 - 0 . 0 1 8 3 5 - 0 . 0 0 2 8 4 - 0 . 0 0 5 8 3 - 0 . 0 2 8 1 9 - 0 . 0 0 3 2 7 - 0 . 0 0 4 6 - 0 . 0 0 3 2 7 - 0 . 0 0 2 0 8 

-2.94** - 0 . 82 - 0 . 7 7 - 1 . 4 - 0 . 81 - 0 . 66 - 0 . 91 - 0 . 2 5 

AR(1) 0 . 1 0 7 9 6 - 0 . 1 6 8 0 4 - 0 . 2 7 6 8 8 - 0 . 3 9 2 9 2 - 0 . 1 9 2 2 1 0 . 0 1 5 3 0 

2 . 2 * - 3 . 2 9 * * - 6 . 1 2 * * - 8 . 0 7 * * - 3 . 3 4 * * 0 . 1 3 

AR<2) 

MA(1) - 0 . 2 0 7 5 3 - 0 . 3 9 3 3 8 

- 3 . 6 0 * * - 3 . 4 7 * * 

MA<2> 0 . 0 6 9 4 6 

1 . 3 5 

& 0 . 0 0 0 2 4 0 . 0 0 0 0 9 0 . 0 0 0 0 9 0 . 0 0 1 9 3 0 . 0 0 0 3 1 0 . 0 0 0 4 0 . 0 0 0 3 0 0 . 0 0 0 3 3 

5 . 0 4 * * 2 . 4 * * 1 . 4 0 2 .12 * * 3 . 0 3 * * 2 . 3 8 * * 2 . 9 9 * * 1 . 92 

« i 0 . 3 5 7 7 4 0 . 2 2 2 2 9 0 . 1 0 0 1 1 0 . 1 6 5 9 6 0 . 3 4 5 7 5 0 . 2 4 1 4 3 0 . 3 3 8 2 6 0 . 1 4 1 8 3 

3 . 5 9 * * 4 . 97 * * 0 . 8 2 0 . 96 2 . 8 3 * * 1 . 7 3 2 . 82** 1 . 3 3 

3 i 0 . 1 9 5 5 3 0 . 7 7 4 0 9 0 . 8 1 8 3 1 0 . 4 1 0 2 8 0 . 4 6 2 5 7 0 . 6 6 5 7 6 0 . 4 7 7 6 2 0 . 7 4 859 

2 . 0 8 * 2 1 . 2 4 * * 7 . 3 0 * * 2 . 5 4 * * 3 . 8 0 * * 6 . 4 6** 3 . 9 8 * * 8 . 3 6 * * 

i 0 . 8 0 3 3 4 0 . 0 4 8 5 0 0 . 1 4 1 3 7 0 . 4 1 3 4 4 0 . 0 3 3 7 2 0 . 0 6 6 3 1 0 . 0 4 2 4 7 0 . 0 2 2 8 

2 . 7 1 * * 0 . 5 1 0 . 6 0 1 . 4 4 0 . 3 1 0 . 5 1 0 . 4 0 0 . 1 4 

Q(10) 7 . 1 6 1 7 . 226 4 . 1 5 1 9 . 2 4 5 1 7 . 0 4 3 1 3 . 6 6 1 1 3 . 6 6 1 1 2 . 3 4 9 

Q2(10) 3 . 3 1 9 4 . 5 8 9 1 . 9 2 1 0 . 972 5 . 6 3 3 7 . 5 2 5 7 . 5 2 5 0 . 971 

Q(30) 3 0 . 4 7 8 3 0 . 7 9 4 3 1 . 5 3 3 1 1 . 7 9 7 3 6 . 8 2 5 3 6 . 0 6 8 3 6 . 0 6 8 4 2 . 1 

Q2(30) 2 1 . 4 2 4 2 0 . 9 3 3 3 . 1 5 1 2 . 481 2 3 . 1 5 5 2 8 . 0 5 2 2 8 . 0 5 2 4 . 1 6 1 

B1 0. 252 - 0 . 1 2 3 - 2 . 4 1 7 2 . 3 4 0 . 5 9 5 0 . 2 7 7 0 . 5 8 4 -0 .72 .2 

B2 3 . 8 3 9 4 . 9 6 7 2 9 . 0 1 4 2 5 . 2 9 7 . 8 0 9 6 . 929 7 . 7 7 5 1 3 . 4 4 
The columns are the firms with the number indicating whether the model 
results are from the first 626 observations or from the second 626 
observations. The rows indicate the parameters of the models for each 
firm. LL is the loglikelihood for the model. B(0) is the intercept in 
the main equation. AR(1) is the parameter for the AR(1) process. MA(1) 
is the parameter for the MA(1) process. q is the value of the intercept 
in the conditional variance equation. ax is the parameter for the ARCH 
term. (3X is the value for the GARCH term. i is the parameter value for 
the in mean parameter where the conditional variance impacts the 
estimation of the dependent variable. The numbers in below the 
parameter values are robust t-values for the values above them. T-
values significant at the p<.05 level for a two sided test are indicated 
by * and t-values for pc.Ol are indicated by **. 
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Name TIE1 TIE2 USG1 USG2 Wangl Wang2 Westernl Western2 

LL 1133 7 1 7 . 7 4 1 3 1 9 . 8 9 7 5 7 . 8 6 1 2 2 5 . 6 5 1 1 5 9 . 5 3 6 1 2 0 5 . 8 3 6 9 1 . 5 4 

B0 - 0 . 0 1 4 8 3 - 0 . 0 0 8 9 1 0 . 0 0 0 8 9 - 0 . 0 2 7 0 2 - 0 . 00340 - 0 . 0 0 9 4 6 0 . 0 0 5 3 6 - 0 . 0 3 8 4 8 

- 1 . 3 1 - 1 . 2 9 0 . 4 5 - 1 . 6 9 - 0 . 5 1 - 1 . 3 6 0 . 8 8 - 2 . 3 8 * * 

AR(1) 0 . 1 7 7 2 8 

1 . 1 2 

- 0 . 1 4 5 3 4 

- 3 . 3 3 * * 

- 0 . 3 6 2 0 8 

- 9 . 1 4 * * 

- 0 . 0 2 0 7 1 

- 0 . 4 0 

0 . 5 0 0 8 7 

4 . 2 6 * * 

AR(2) - 0 . 0 2 4 6 2 

- . 3 6 

0 . 0 4 1 5 1 

. 7 0 

MA(l) - 0 . 5 2 7 1 7 

- 3 . 4 8 * * 

- 0 . 7 4 0 3 2 

- 6 . 9 7 * * 

to 0 . 0 0 0 4 9 0 . 0 0 0 4 5 0 . 0 0 0 0 2 0 . 0 0 2 7 2 0 . 00038 0 . 0 0 0 2 6 0 . 0 0 0 1 1 0 . 0 0 2 5 5 

2 . 2 1 * 1 . 90 1 . 7 3 3 . 5 1 * * 1 . 5 4 1 . 2 9 0 . 90 2 . 5 6 * * 

Qi 0 . 2 0 3 4 5 0 . 1 3 8 7 4 0 . 2 0 4 4 8 0 . 2 1 4 1 0 0 . 36792 0 . 2 6 7 0 6 0 . 1 1 8 7 7 0 . 2 3 5 7 0 

2 . 2 9 * 2 . 8 2 * * 4 . 7 5 * * 2 . 2 7 * 1 . 2 5 2 . 3 7 * * 1 . 5 3 2 . 8 4 * * 

3i 0 . 5 1 1 8 3 0 . 7 9 1 2 8 0 . 7 9 3 7 9 0 . 2 7 6 2 8 0 . 3 3 0 1 8 0 . 5 6 0 2 7 0 . 7 8 6 3 3 0 . 3 8 8 2 9 

2 8** 8 . 8 2 * * 1 9 . 4 3 * * 1 . 6 0 1 . 6 5 2 . 6 1 * * 4 . 5 6 * * 2 . 3 9 * * 

I 0 . 3 7 2 5 4 0 . 1 1 7 2 2 - 0 . 0 6 5 4 0 0 . 3 6 6 1 5 0 . 03906 0 . 1 9 3 5 8 - 0 . 2 0 9 7 6 0 . 4 8 0 0 5 

1 . 2 5 1 . 2 2 - 0 . 8 5 .1.60 0 . 1 9 0 . 8 8 - 1 . 1 6 2 . 4 5 * * 

Q (10) 4 . 6 0 5 1 8 . 0 3 9 4 . 928 5 . 3 8 1 9. 493 3 . 0 4 5 4 .082 1 5 . 5 8 7 

Q2(10) 3 . 2 0 2 9 . 6 1 8 6 . 1 3 7 7 . 2 6 1 8 . 4 5 4 1 . 4 2 4 6 . 8 8 4 4 . 4 0 2 

Q (30) 3 7 . 7 1 7 4 1 . 6 8 7 2 3 . 1 5 7 2 5 . 6 8 8 2 2 . 6 7 1 2 4 . 1 6 1 2 1 . 3 9 8 4 0 . 3 7 7 

Q2(30) 1 6 . 2 9 7 2 0 . 3 0 9 1 3 . 8 1 5 2 7 . 6 3 6 1 1 . 9 0 2 3 1 . 5 6 7 4 0 . 4 4 4 1 9 . 6 5 2 

331 0 . 1 6 2 0 . 5 8 7 - 0 . 0 3 8 0 . 4 4 2 0 . 965 0 . 3 7 4 1 . 2 6 7 0 . 0 1 

B2 4 . 2 9 1 4 . 972 5 . 6 6 7 4 .787 1 9 . 1 5 2 1 4 . 0 4 9 8 . 8 1 3 5 . 1 9 8 

The columns are the firms with the number indicating whether the model 
results are from the first 626 observations or from the second 626 
observations. The rows indicate the parameters of the models for each 
firm. LL is the loglikelihood for the model. B(0) is the intercept in 
the main equation. AR(1) is the parameter for the AR(1) process. MA(1) 
is the parameter for the MA(1) process. co is the value of the intercept 
in the conditional variance equation. ax is the parameter for the ARCH 
term. is the value for the GARCH term. i is the parameter value for 
the in mean parameter where the conditional variance impacts the 
estimation of the dependent variable. The numbers in below the 
parameter values are robust t-values for the values above them. T-
values significant at the p<.05 level for a two sided test are indicated 
by * and t-values for pc.Ol are indicated by **. 
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Formulas 

The individual GARCH-M and ARCH-M models have two basic 

equations. The first of these is the conditional mean 

equation and may have AR(q), MA(p) or ARMA(q,p) parameters 

in it. The conditional mean equations may have the forms 

given below: 

AR(1) Yt = a0 + otiYt + OLzYt-i + 

AR(2) Yt = a0 + a^t + a2yt_! + a2yt-2 + lOt-i 

MA(1) ' Yt = a0 + Mt-! + TOt-i 

MA (2) Yt = a0 + 3i®t-i + Mt-2 + 

ARMA (p, q) Yt = a0 + + TOt-i 

where (3 is a moving average process of one, two or q. 

The variance equation would then be like the below: 

GARCH-M a2 = fr> + aiSt-i + 

ARCH-M a2 = To + 

The distribution is more toward a normal distribution or 

toward a t distribution. 
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FINANCIAL AND OPERATING LEVERAGE AND RISK PREMIA 
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Financial and Operating Leverage and Risk Premia 

Model Coefficient F-Statistic 

Early 

R Squared 

Industry 
Leverage 

-0.1421542 
-(.69) 

0.47 0.15 

Industry 
PPE/TA 

-0.4383884 
(-2.42)* 

5.89* 0.16 

Industry 
PPE/TA & 
Leverage 

-.4288348 
(-2.29) * 
-0.0490232 
(-0.25) 

2.28 0.07 

Industry 
of Total 

Ln 
Debt 

-0.000011 
(-2.54) 

6.45* 0.18 

Firm 
Leverage 

-0.00627034 
(-0.36) 

0.13 0.01 

Firm 
PPE/TA 

-0.13938427 
(-0.91) 

0.83 0.03 

Firm 
PPE/TA & 
Leverage 

-0.1111893 
(-0.50) 
-0.0582809 
(-0.17) 

0.41 0.04 
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Model 

Late 

Coefficient F Statistic R Squared 

Industry 0.11488029 
Leverage (0.45) 

Industry -0.0365133 
PPE/TA (-0.15) 

Industry -0.0615045 
PPE/TA (-0.24) 
Leverage 0.12823735 

(0.48) 

Firm 0.08706928 
Leverage (0.30) 

Firm 0.25526681 
PPE/TA (1.36) 

Firm 0.42761003 
PPE/TA & (1.60) 
Leverage -0.3562453 

(-0.91) 

Firm -0.4300606 
Difference (-1.64) 

0.20 

0.02 

0.13 

0.01 

0.00 

0.08 

0.9 

1.84 

1.33 

0.00 

0.07 

0.11 

2.70 0 .11 

Coefficient is from a univariate 
dependent variable and the names 
variable in the regression equati 
tioned, the regression was a muli 
cients and t-scores reported are 
the uppermost being the first am 
difference model has as its inde]j> 
the industry leverage and the in 
meters significantly different f 

OLS with the risk premia, T, as a 
of the models indicate the independent 
on. Where there are two factors men-

^ivariable regression and the coeffi-
for the two independent variables with 
the lower being the second. The firm 

endent variable the difference between 
dividual firm's leverage. The para-
om 0 at p<.05 are denoted by *. 
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