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Prior studies on the impact of the termination of 

overfunded defined benefit pension plans on shareholders' 

wealth have produced conflicting findings. The first study 

on the stock market reaction to pension plan termination was 

conducted by Alderson and Chen (1986); this study claimed 

that shareholders realize significant positive abnormal 

returns around the termination announcement date. A more 

recent study, by Moore and Pruitt (1990), disclaimed the 

findings of Alderson and Chen. Reexamination of these two 

studies with additional evidence and the use of the 

appropriate announcement date suggests that termination of 

pension plans is associated with significant wealth gain to 

shareholders. 

This study also analyzes samples from periods prior to 

and after the imposition in 1986 of a 10 percent excise tax 

on recaptured excess pension assets. The empirical results 

suggest that shareholders experience significant positive 

wealth effects for the pre-tax (1980-85) period and no 

wealth effects for the post-tax (1986-88) period. 

The primary purpose of this study is to determine the 

impact of stock market reaction upon shareholders' wealth 



under the partial anticipation hypothesis. The pre-tax 

sample is analyzed by isolating the expected terminators 

using the multiple discriminant analysis model. This study 

finds significant positive abnormal returns only for firms 

that are not anticipated by the investors as potential 

terminators. The results of this study do not lend support 

to either the "separation" or the "integration" hypothesis 

as proposed by Alderson and Chen (1986). Instead, the 

results are consistent with the information hypothesis that 

the market reacts to unanticipated events that provide new 

information. 

Cross-sectional regression analysis of unexpected 

terminators suggests that the abnormal performance of stocks 

of pension terminating firms is explained by the firms' debt 

ratio and the amount of surplus pension assets. It can be 

inferred that firms may resort to recapturing excess pension 

assets as a way of financing investments internally when 

faced with unfavorable credit markets. 
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CHAPTER I 

INTRODUCTION 

A large number of terminations of overfunded defined 

benefit pension plans during the first half of the past 

decade drew attention from the popular press, the United 

States Congress, and academics. Although there are several 

studies on the impact of plan termination on shareholders' 

wealth, there is no consensus among these findings. 

The first study concerning the stock market reaction to 

pension plan terminations was conducted by Alderson and Chen 

(1986a). Their results suggested that shareholders realize 

significant positive abnormal returns around the termination 

announcement date. VanDerhei (1987); Haw, Ruland, and 

Hamdallah (1988); and Mitchell and Mulherin (1989) also 

found a significant positive stock price response to the 

announcement of plan termination. Bruner, Harrington, and 

Marshall (1987) and Moore and Pruitt (1990), however, found 

no abnormal returns. 

Hsieh, Ferris, and Chen (1990), observed significant 

positive abnormal returns only for the termination of 

financially distressed firms. However, these studies, 

differ to some extent by the choice of event date, the 

sample selection, and the sample period. 



The impact of the termination of overfunded defined 

benefit pension plans on shareholders' wealth is still an 

unresolved issue. Because of the conflicting findings of 

previous studies on pension plan terminations, Brennan 

(1990) referred to the net pension assets as "latent 

assets," because the values of these assets are not fully 

reflected in share prices. 

As pointed out by Alderson and Chen (1986a), there are 

two schools of thought explaining ownership of excess 

pension assets. One group argues that all the assets in the 

overfunded pension plan should belong to employees, whereas 

the other group counter-argues that the excess assets should 

really belong to the plan sponsors. Favorable stock market 

reaction to plan termination supports the separation 

hypothesis. which holds that assets of the pension fund are 

distinct from the assets of the sponsoring firm. The 

absence of abnormal returns associated with plan termination 

supports the integration hypothesis, which maintains that 

the assets of the pension fund are inseparable from the 

assets of the sponsoring firm. 

Alderson and Chen (1986a) tested ownership hypotheses 

by examining the market reaction to plan termination, and 

their findings supported the separation hypothesis. There 

is controversy over the notion of ownership hypotheses, and 

the present study addresses this issue also. 



A recent study by Moore and Pruitt (1990) reexamining 

the findings of Alderson and Chen (1986a) indicated that 

excess asset reversions did not result in significant 

shareholder wealth gains. Their results suggested that 

specific event-time contamination (corporate restructuring 

announcements) provided the driving force for Alderson and 

Chen's (1986a) findings. 

As a first step, this study investigates Alderson and 

Chen (1986a) and Moore and Pruitt's (1990) work and provides 

additional evidence. Examination of these two studies is 

critical because the former was the first study to claim 

that shareholders gain significant wealth as a result of 

pension plan termination, and the latter was the most recent 

study to disclaim the findings of Alderson and Chen's 

(1986a) study. 

This study adopts a different approach to analyzing the 

stock returns associated with the announcement to terminate 

overfunded pension plans, by incorporating investors' 

expectations about the event (plan termination). Malatesta 

and Thompson (1985, 1986) and Lanen and Thompson (1988) 

contended that investors partially anticipate management 

policy. In an attempt to resolve the earlier conflicting 

findings and to shed more light on the stock market reaction 

to pension plan terminations, the present study adopts a 

partial anticipation framework, in which expected pension 

plan terminating firms are excluded. 



Prior studies by Hamdallah and Ruland (1986), 

Mittelstaedt (1989), and Thomas (1989) indicated that 

termination of overfunded defined benefit pension plans can 

be predicted by using the firms' financial profiles. This 

suggests that investors are in a position to partially 

anticipate the occurrence of termination prior to the public 

announcement. Such anticipation by investors would reduce 

the market surprise to the actual termination announcements 

in the future. 

The present study employs multiple discriminant 

analysis (MDA) to predict plan terminations, using relevant 

financial variables commonly found in the literature. The 

terminated firms are grouped into expected and unexpected 

terminators based on discriminant scores. Stock market 

reaction to each of these groups is examined. The event 

date should represent the first time that the information 

concerning the reversion becomes available to the public. 

This study uses the earliest termination announcement date 

as the appropriate event date; it uses whichever is the 

earlier, the filing date or the Wall Street Journal 

announcement date. 

The primary purpose of this study was to determine the 

impact of stock market reaction to shareholders' wealth 

under the partial anticipation framework. The study also 

reexamined the findings of Alderson and Chen (1986a) and 

Moore and Pruitt (1990) with additional evidence. 



Additionally, this study identifies firm characteristics 

that affect shareholders' wealth generated by plan 

termination announcements and determines the tax impact upon 

firms' decisions to terminate overfunded pension plans. 

Background 

Pension plans have become increasingly important 

because they control a large share of the financial assets 

of the U.S. economy. There are two major types of pension 

plans, namely, the defined benefit plan and the defined 

contribution plan. The predominant form of pension plan in 

the United States is the defined benefit plan. As of 

September 30, 1991, assets of the nation's 1000 largest 

defined benefit pension plans grew $1,688 trillion, and the 

defined contribution assets of the top 1000 retirement funds 

reached $474.1 billion (Schramm 1992). 

The defined benefit plan promises the employees a 

regular, predetermined payment after retirement. This plan 

shifts investment risks to the stockholders. In the case of 

the defined contribution plan, the employer, and sometimes 

the employees, make fixed payments into the pension fund. 

The plan does not guarantee how much employees will receive 

in retirement, thus placing investment risk with employees. 

The defined benefit fund has grown tremendously during 

the past decade. This growth is due in part, to the bull 

market of the 1980s and the tax-deductibility of employer 



contribution. As the employers' contribution to pension 

plan is tax-deductible, employers generally contributed more 

to the defined benefit plans. Also, during the bull market 

of the 1980s, the pension fund investments earned higher 

returns and the income on these investments was tax-

deferred. 

In 1974, the Employee Retirement Income Security Act 

(ERISA) was created to ensure that private pension plans 

were adequately funded and that employees' retirement 

benefits were effectively protected. Under the provisions 

of ERISA, firms sponsoring defined benefit plans are 

entitled to the assets that exceed the termination benefits 

promised to employees after satisfying all liabilities of 

the plan to participants and their beneficiaries. 

The Pension Benefit Guaranty Corporation (PBGC) is a 

federal agency established by the ERISA to guarantee the 

benefits of employees who belong to defined benefit pension 

plans. A sponsoring firm that wants to recapture excess 

pension assets must first terminate the plan. The sponsor 

has to file Form 5310 (Application for Determination upon 

Termination) with the PBGC as a notice of intent to 

terminate the plans. The date of receipt of Form 5310 by 

the PBGC is treated as the filing date of termination. 

Firms are required to file this form at least ten calendar 

days prior to the formal termination date or the legal date 

of termination. Legal date of termination is the date 



voluntarily chosen by the firm on which the termination of 

the overfunded defined benefit pension plan becomes 

effective. For most terminations, the filing date occurs 

prior to the legal date. However, in some cases, legal 

termination date precedes the filing date, because plan 

sponsors make the termination retroactive to a prior date. 

There has been a wave of terminations of overfunded 

defined benefit plans in the past decade. Between 1980 and 

1988, roughly 2000 overfunded defined benefit plans, with 

excess assets of at least $1 million each, were terminated 

resulting in over $20 billion of asset reversions to the 

sponsors (table 1). 

Companies that terminate their defined benefit pension 

plans are not required to establish new ones, but they 

normally do. Most companies, however, replace their defined 

benefit plans with defined contribution plans upon 

termination, thus shifting the investment risk to employees. 

Typically, employees receive an amount equal to accumulated 

benefits to date in the form of cash, an annuity, or a 

substitute plan when an overfunded defined benefit plan is 

terminated by their firm. Funds not needed for accumulated 

employee benefits revert to the business and are termed 

excess assets. These excess assets are defined as the 

excess of plan assets over plan liabilities. 

The recent wave of plan terminations has prompted the 

Congress to hold hearings on this issue and to take 
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appropriate steps to discourage plan terminations. Excess 

assets that revert to the employer are taxable as ordinary 

income. The Tax Reform Act (1986) imposed a 10 percent 

excise tax on excess asset reversions occurring after 

January 1, 1986. The Technical and Miscellaneous Revenue 

Act (1988) further raised the rate to 15 percent for 

reversions occurring after October 20, 1988. Furthermore, 

the Omnibus Budget Reconciliation Act (1987) set a limit on 

maximum permissible overfunding of 150 percent, presumably 

to discourage the continued overfunding of defined benefit 

plans. 

The possible reasons for pension plan terminations by 

firms are as follows: 

1. Business hardships may force the employer to seek 

excess cash, not currently needed for the security of the 

plan. Ippolito (1986) suggested that employees tend to 

offer less resistance to terminations when the firm's 

financial viability is in question. The employees will view 

the termination as contributing to the both survival of the 

firm and the continuation of their jobs. 

2. Excess cash from the pension fund may be used for 

normal business opportunities, to meet working capital 

needs, or to pay off an outstanding debt issue. A survey by 

Alderson and Chen (1986b) of thirty-one firms that 

terminated defined benefit plans between 1980 and 1985 

indicated that nearly a third of firms terminated plans to 



provide the company with a much-needed inflow of funds. 

About 42 percent of firms surveyed used the recaptured funds 

to retire outstanding debt. 

3. Plans may be terminated as a part of any general 

corporate restructurings. Alderson and Chen (1986b) also 

found that another third of the firms in their survey 

undertook termination as part of a general corporate 

restructuring, such as the spinning off of divisions and 

subsidiaries. 

Other factors that provide motivation for plan 

terminations include the firm's intention to avoid any 

unfriendly takeover attempt and its desire to switch from 

the defined benefit plan to the defined contribution plan. 

It is believed that a firm's investment policy 

regarding pension fund assets depends on how it views the 

ownership of these assets. Findings of earlier studies on 

this issue are mixed, and the interpretation also varies 

across studies. Clarification of this controversial issue 

is helpful to the shareholders, the employees, and the PBGC 

in their policy decisions. Grouping the firms into two 

categories based on the information status of each of the 

groups under the partial anticipation premise and then 

testing the stock market reaction to plan termination may 

provide some clues to the ownership controversy. 

The remainder of this study is organized as follows: 

In chapter 2, related literature is reviewed, including 
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ownership hypotheses, termination predictions, market 

reaction to asset reversions, and partial anticipation of 

events. The data and sample selection are narrated in 

chapter 3. The empirical methodology, including event study 

methodology, the termination prediction model, variables 

used in the prediction model, cross-sectional regressions, 

and various hypotheses on announcement effects, are 

described in chapter 4. Chapter 5 discusses empirical test 

results. The last chapter presents conclusions of the 

study. 



CHAPTER II 

LITERATURE REVIEW 

Ownership Hypotheses 

The question of who owns assets in a defined benefit 

pension plan is a controversial issue. This issue is of 

concern to the plan participants, the plan sponsors, and the 

PBGC. The way in which the ownership concept is viewed will 

affect the management of pension funds, that is the asset 

allocation decisions within the fund. If the management 

feels that its own shareholders own excess pension plan 

assets, it may be willing to assume more risk in the pension 

plan than otherwise. There are two competing theories, 

namely the integration hypothesis and the separation 

hypothesis. which explain the ownership of pension assets. 

From the perspective of the integration hypothesis, 

pension decisions are an integral part of overall corporate 

financial policy. According to this hypothesis, the assets 

and liabilities of a pension fund are not separate from the 

assets and liabilities of the firm that sponsors the defined 

benefit plan. As such, any surplus or deficit that arises 

from the fund belongs to the firm's shareholders. This 

perspective takes an extended balance sheet view in which 

all assets and liabilities of the firm, including the assets 

11 
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and liabilities of pension fund, are managed in the best 

interests of shareholders. 

The concept of integration hypothesis was originally 

proposed by Treynor (1977), who advocated the use of an 

"augmented" balance sheet that included pension assets as a 

part of total corporate assets and pension obligations as a 

part of corporate liabilities. Feldstein and Seligman 

(1981) empirically examined how share prices were affected 

by the net pension liability. They found that share prices 

reflected the value of unfunded pension liabilities on a 

dollar-for-dollar basis, and their results supported the 

notion that pension assets and liabilities were an integral 

part of the firm. In his empirical study, Landsman (1986) 

found that pension fund assets and pension fund liabilities 

were valued by the marketplace no differently than other 

corporate assets and liabilities. Thus, the evidence was 

consistent with the integration hypothesis that the 

ownership of pension assets and liabilities lies fully with 

the company. 

Alderson and Chen (1986a) tested ownership hypotheses 

by examining the stock market reaction to pension plan 

terminations. They contended that, for the integration 

hypothesis to hold, the stock market should not react to the 

termination of a pension plan and the subsequent recapture 

of excess assets by the firm. This is because pension 

assets, in essence are owned by the firm and the recapture 
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of these excess assets is just a rearrangement of the asset 

mix in the augmented balance sheet. Bruner, Harrington, and 

Marshall (1987) examined the ownership of pension assets by 

looking at the stock market reaction to plan termination. 

They found no significant market reaction to plan 

termination and their results supported the integration 

hypothesis. Moore and Pruitt (1990) reexamined Alderson and 

Chen's (1986a) study, and they found no significant abnormal 

returns around announcement day, thus supporting the 

integration hypothesis. 

Alternatively, defined benefit pension funds may be 

viewed as funds that are separate from the corporation; this 

view of ownership of pension assets is referred to as the 

separation hypothesis. The pension funds are considered to 

be pools of assets that serve as collateral for firms' 

pension liabilities. From the perspective of the separation 

hypothesis, pension funds should be managed without regard 

to the firm's financial policy or the interests of the 

shareholders. Since the assets of the pension fund are 

owned by the employees, asset allocation decisions should be 

made primarily in the best interests of these beneficiaries. 

The separation hypothesis maintains that the pension 

assets are distinct from the assets of the plan sponsor. 

Alderson and Chen (1986a) argued that pension assets were 

separate because some of the statutory and regulatory 

provisions severely limited the sponsoring firm's control 
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over the assets in the pension fund. These authors claimed 

that, for the separation hypothesis to be valid, stock 

market should react significantly positively to the 

termination and the subsequent recapture of excess assets. 

Stock market studies on plan termination by Alderson and 

Chen (1986a); VanDerhei (1987); Haw, Ruland, and Hamdallah 

(1988); and Mitchell and Mulherin (1989) supported the 

separation hypothesis. 

Partial Anticipation Hypothesis 

Event studies have been used in the finance and 

accounting literatures to determine the impact of a 

particular corporate event on stockholders' wealth. This 

impact is measured around the announcement of an event, 

assuming that the measurement period captures all the 

information pertaining to this announcement. Some recent 

studies, however, have suggested that investors are in a 

position to anticipate these future corporate events. 

Studies by Malatesta and Thompson (1985, 1986), Lanen and 

Thompson (1988), Acharya (1988), and Warner, Watts, and 

Wruck (1988) have suggested that the management policy is 

partially anticipated by investors. 

Malatesta and Thompson (1985, 1986) presented a model 

of stock price reaction to partially anticipated events. 

They used this model to estimate the value of acquisition 

attempts made by frequently acquiring firms. The authors 
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contended that partial anticipation by investors attenuates 

the announcement effect. Malatesta and Thompson (1985, 

1986) tested their model using thirty firms that engaged in 

corporate acquisition programs. Their results suggested 

that investors partially anticipated acquisition attempts 

made by active acquirers, and this anticipation lessened the 

impact of announcement effect of acquisition. 

Lanen and Thompson (1988) analytically examined the 

link between the cash flow effects of management policy 

decisions and resulting stock price reactions under the 

framework of prior anticipation of corporate policy 

decisions. These authors argue that the prior probability 

of a corporate event was likely to differ across firms 

because of cross-sectional differences in firm 

characteristics. Although they had not empirically tested 

their model, Lanen and Thompson (1988) felt that their model 

could be used to determine the relation between the firm 

characteristic of interest and the abnormal change in stock 

value under the premise of partially anticipated management 

decisions. 

In addition to Malatesta and Thompson's (1985, 1986) 

findings, Acharya (1988) and Warner, Watts, and Wruck (1988) 

found empirical support for the partial anticipation of 

management policy by investors. The present study adopted 

the partial anticipation model to analyze the impact of 

pension plan terminations on shareholders' wealth. 
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Two studies (Gonedes [1974] and Altman and Brenner 

[1981]) which utilized linear discriminant analysis in order 

to construct portfolios of stocks to examine the information 

content of accounting data are worth mentioning here. 

Gonedes (1974) used discriminant analysis to determine 

whether the accounting numbers jointly reflect new 

information. Gonedes (1974) identified two groups of firms 

based on their return performance and then used seven 

accounting variables to see if they discriminated 

effectively between these groups. His results indicated 

that the cumulative abnormal error conditional upon a given 

discriminant model was substantially and significantly 

greater than the unconditional cumulative abnormal error, 

which suggested that accounting numbers have information 

content. 

Altman and Brenner (1981) used discriminant scores 

obtained from the bankruptcy classification model developed 

by Altman (1968) as the new information. The change in 

status of a firm as manifested by a change in Z value was 

considered to be new information. The results, based on 

their single-factor model, revealed that the signals 

provided by the multivariate model were new information and 

that the market reacted instantaneously. 
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Excess Asset Reversion 

Under the provisions of ERISA, a firm can recapture its 

overfunded defined benefit pension plan by terminating the 

plan. It has to satisfy all liabilities to participants and 

their beneficiaries before claiming the excess assets. When 

a firm decides to terminate the plan, it will first file 

Form 5310 (Application for Determination upon Termination) 

with the PBGC. Firms are required to file this form at 

least ten calendar days prior to the formal termination date 

or the legal date of termination. However, in some cases, 

legal termination date precedes the filing date because plan 

sponsors make the termination retroactive to a prior date. 

Previous studies on termination of overfunded defined 

benefit pension plans have analyzed the determinants of 

terminations and the market reaction to asset reversions, 

and they are described as follows. These studies were not 

consistent in terms of their choice of the announcement 

date. The present study, however, considers the earlier of 

the filing or the Wall Street Journal announcement date to 

be the appropriate event date. 

Determinants of Pension Plan Terminations 

Prior research has examined mostly financial variables 

to explain the motivation for plan termination. Klotz 

(1984) used the debt-equity ratio and pension surplus-equity 

ratio in a regression analysis of fourteen reversions in 
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excess of $1 million. He found that only the debt-equity 

ratio was significant in explaining the termination 

decision. 

Hamdallah and Ruland (1986) evaluated management's 

decision to terminate overfunded pension plans using forty 

firms that terminated pension plans between January 1980 and 

April 1983. They concluded that pension plans were more 

likely to be terminated by small, non-union firms and by 

firms that were financially leveraged and had operating loss 

carry forwards. 

Stone (1987) analyzed fifty-eight firms that terminated 

overfunded plans during the period from 1982 to 1984. She 

offered a financing explanation for pension plan 

terminations and argued that firms used pension assets as a 

means of building financial slack through overfunding and 

that they then liquidated this slack by terminating pension 

plans in times of liquidity needs. The results showed that 

the likelihood of a plan termination was negatively related 

to the proportion of resources the firm was able to generate 

internally, the debt capacity, and the size of the firm. 

The likelihood of termination, however, was positively 

related to the financial leverage of the firm. 

Using six years' data, from 1980 through 1985, Thomas 

(1989) found that firms which terminate pension plans had 

higher debt-to-equity ratios and lower operating income than 

the control group. Thomas (1989) included debt to equity 
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ratio, operating income, and working capital flows in his 

multivariate model. He found working capital flows to be 

the most important factor motivating withdrawals of excess 

assets. 

Mittelstaedt (1989) empirically examined the possible 

motivational factors for termination of overfunded defined 

benefit pension plans using a sample of fifty-two firms that 

terminated pension plans between January 1982 and December 

1984. He concluded that firms with high cash requirements 

and severe financial weaknesses were more likely to 

terminate pension plans. He also indicated that termination 

of pension plans was a costly source of financing. 

Market Reaction to Asset Reversions 

The number of overfunded pension plan terminations 

steadily increased from 1980 through 1985, reaching its peak 

in 1985. But, with the imposition in 1986 of a 10 percent 

excise tax on recaptured assets, the number of terminations 

has considerably declined over the second half of the past 

decade. Recent studies on plan terminations have focused on 

the stock price effects of terminating the pension plans. 

The findings of these studies, however, are not conclusive. 

Prior studies examining the impact upon shareholder 

wealth of pension plan termination have used either the 

filing date or the legal termination date, with the PBGC as 

the event date. Use of the appropriate event day is very 
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critical in event study analysis. VanDerhei (1987), for 

example, contended that the filing date of pension plan 

termination should be used as the event date to determine 

market reaction around pension plan terminations. The 

sample selection procedure also varied among prior studies. 

The primary reasons for the inconclusive findings of earlier 

studies may be attributable both to the choice of event date 

and to the sample selection. 

The first study on market reaction to pension plan 

termination was that of Alderson and Chen (1986a). Their 

sample consisted of fifty-eight plan terminations that 

occurred over the 1980-84 period. These firms were traded 

on NYSE/AMEX. Alderson and Chen (1986a) used the legal 

(section 4048) termination date as the event day (t=0). The 

ordinary least-squares (OLS) estimates of the market model 

parameters were calculated over the period from t=-200 to 

t=-51 and the abnormal returns were computed over a 71-day 

event window (t=-50 to t=+20). The results indicated that 

the abnormal returns were not statistically significant on 

and immediately surrounding the event day. However, the 

authors found statistically significant, positive, 

cumulative abnormal returns (CAR) for the 51-day event 

window (-50, 0). The CAR for (-40, 0) and (1, 10) windows 

was also significant. Based on these results, Alderson and 

Chen (1986a) concluded that shareholders gain from the 
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recapture of excess pension assets. They claimed that their 

results support the separation hypothesis. 

VanDerhei (1987) argued that Alderson and Chen's 

(1986a) choice of the event date (legal termination date) 

was not appropriate, as this was not the first time the 

public knew about the reversion. VanDerhei (1987) contended 

that the filing (Form 5310) should be the right date to use 

for the event day, as this date occurs prior to the legal 

termination date in most cases. VanDerhei's (1987) sample 

consisted of thirty-seven pension plan terminations that 

occurred between 1979 and 1983. He used Form 5310 filing 

date as the event date and reported statistically 

significant positive abnormal return on day 0. The CAR for 

narrow windows around filing date of (-1, +1) and (-2, +2) 

were also positively significant. Unlike Alderson and 

Chen's (1986a) results, VanDerhei observed significant stock 

price effects for narrow event windows but not for longer 

windows. Using the filing date of termination as the 

announcement date, Vanderhei (1987) concluded that 

shareholders realize wealth gains as a result of termination 

of pension plans. 

Haw, Ruland, and Hamdallah (1988) also used the filing 

date as the event day in their analysis of thirty-eight 

pension plan terminations that occurred from 1980 through 

1983. They used weekly returns rather than daily returns to 

compute abnormal returns around the filing date. They 
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observed a statistically significant (positive) market 

reaction at the time of the termination announcement. The 

cross-sectional analysis revealed that there was a positive 

association between operating loss carry forwards and 

investor reaction to the termination of overfunded pension 

plans. Based on this result, the authors concluded that the 

shareholders' wealth increase might have come from tax 

factor (operating loss carry forward) and not necessarily 

from employees, by way of wealth expropriation. 

Mitchell and Mulherin (1989) conducted a comprehensive 

study on pension plan terminations with a sample of 327 plan 

terminations during the 1980-1987 period. Their study 

looked at the stock price effects of termination of 

overfunded pension plans and also addressed the issue of 

pension surplus and its role in corporate takeovers. 

Mitchell and Mulherin (1989) focused their analysis on the 

Form 5310 filing date and examined stock price reaction to 

asset reversions over narrow and longer event windows. They 

found significant positive market reactions for the narrow 

window (-1, +1) and insignificant reactions for longer 

windows. 

Mitchell and Mulherin (1989) also examined the stock 

market reactions around the legal termination date and found 

no significant reactions for either narrow or longer event 

windows. Their cross-sectional analysis of abnormal returns 

revealed that firms undergoing reorganization experienced 
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larger abnormal returns on the filing date and no 

significant returns around the legal termination date. The 

authors found significant positive market reaction for the 

pre-1986 sample on the filing date. But they did not 

observe any significant abnormal returns around either 

filing or legal termination date for the post-1985 sample, 

which included firms that terminated pension plans after the 

excise tax was imposed on the recaptured excess pension 

assets. The excise tax, which is intended to curb 

termination of pension plans, virtually eliminated the 

shareholders' wealth gain. Finally, their results also 

showed that takeovers are not the primary source of pension 

plan terminations. 

All the four studies mentioned above showed significant 

positive market reaction to pension plan terminations, 

which, according to Alderson and Chen (1986a), supported the 

separation hypothesis. Bruner, Harrington, and Marshall's 

(1987) findings on the other hand lend support for the 

integration hypothesis. They examined 118 firms that 

terminated their pension plans between 1980 and 1984; they 

included only 79 firms in their analysis after excluding 39 

firms due to the occurrence of confounding events 14 

calendar days before or after the termination date. For the 

event date, they used either the Wall Street Journal 

announcement date or the legal termination date, whichever 

came first. Only 12 firms in their sample made a public 
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announcement (in the Wall Street Journals before the 

statutory (legal) termination date. 

Using the same methodology, Bruner, Harrington, and 

Marshall (1987) analyzed Alderson and Chen's (1986a) sample 

by excluding 18 firms from their original sample of 58 

terminations because of confounding events. They found 

insignificant abnormal returns for both long and narrow 

windows, which contradicted the findings of Alderson and 

Chen (1986a). The authors maintained that confounding 

events surrounding the dates of pension termination were the 

cause of Alderson and Chen's (1986a) significant findings. 

Bruner, Harrington, and Marshall (1987) failed to use the 

appropriate announcement date for termination in their 

study. 

Hsieh, Ferris, and Chen (1990) first analyzed 112 

terminations that occurred from 1980 to 1985. Then they 

examined the subsamples of 32 firms with financial distress 

news, such as bond rating downgrading or dividend reduction, 

and 80 firms with no financial distress news at the time of 

termination. The legal termination date was used as the 

event date and abnormal returns were computed over a (-50, 

+50) event window. For the full sample, the results were 

consistent with Alderson and Chen's (1986a) findings of 

significant positive abnormal returns in long event windows 

around the legal termination date. 
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Upon segmenting the sample, Hsieh, Ferris, and Chen 

(1990) found significant positive market reactions only for 

the financially distressed subsample. They did not observe 

any significant abnormal returns for the subsample, with no 

financial distress news, which suggested that the results 

from the overall sample were driven by the firms associated 

with financial distress rather than by the effect of 

termination itself. Based on their results, the authors 

tended to support the integration hypothesis. As with many 

other earlier studies, Hsieh, Ferris, and Chen's (1990) 

findings have to be interpreted with some caution because 

they failed to use the appropriate announcement date for 

termination. 

Alderson and Chen's (1986a) sample was further 

investigated by Moore and Pruitt (1990). Alderson and Chen 

(1986a) reported that they excluded terminating firms that 

experienced other events, such as mergers, divestitures, or 

adverse earnings announcements, chronologically close to the 

reversion. A re-examination of this sample by Moore and 

Pruitt (1990) revealed that 13 of the original 58 firms 

either announced corporate restructurings or were the 

targets of a hostile takeover within two months around the 

legal termination date. Moore and Pruitt (1990) excluded 

these 13 firms and replicated Alderson and Chen's (1986a) 

study with 45 remaining firms, using the same methodology 

adopted by Alderson and Chen (1986a). The results did not 
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show any evidence of abnormal returns for any of Alderson 

and Chen's (1986a) event windows for the clean termination 

sample of 45 firms. 

For the restructuring sample of 13 firms, Moore and 

Pruitt (1990) observed significant abnormal returns. The 

authors reported that specific event-time contamination was 

responsible for Alderson and Chen's (1986a) earlier 

findings. Based on the results from the "clean" termination 

sample, Moore and Pruitt (1990) concluded that termination 

of pension plan and subsequent recapture of excess assets 

merely constituted a rearrangement of assets within the 

augmented firm, thus supporting the integration hypothesis. 

Again, Moore and Pruitt (1990) used legal date as the 

announcement day, rather than the "true" event date. 

Summary and Critique of Prior Studies 

The prior studies on determinants of pension plan 

terminations have used either regression analysis, logit, or 

probit analysis in identifying significant financial 

variables. The present study uses Multiple Discriminant 

Analysis (MDA) to predict the firms terminating their 

pension plans. This study also uses Logistic Regression 

Analysis (LDA) to compare the results of MDA with those of 

LDA. 

The analysis of prior research on market reaction to 

plan termination indicates that the controversy over 
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ownership of pension fund assets still remains. Four of the 

seven studies on market reaction report significant positive 

abnormal returns for termination announcements, while the 

remaining studies do not find any significant excess returns 

to such announcements. These studies, however, have used 

different event dates while computing abnormal returns. 

Some studies have failed to control for other significant 

events surrounding the date of termination. Therefore, the 

main reasons for the inconclusive findings of earlier 

studies may be because of the choice of event date and the 

sample selection. Some of the earlier studies reported 

significant results on a long event window but not on or 

closely surrounding the event day. 

The first event study on the pension termination by 

Alderson and Chen (1986a) has been questioned by subsequent 

studies for their choice of legal or statutory date as the 

termination date and for not eliminating all confounding 

events surrounding the termination date. VanDerhei (1987) 

argued that the filing date ought to be the appropriate 

event date for termination. Bruner, Harrington, and 

Marshall (1987) selected the earlier announcement date, 

whether the Wall Street Journal announcement or the legal 

termination date as the event date. They found confounding 

events for eighteen out of fifty-eight firms in Alderson and 

Chen's (1986a) original sample. After eliminating these 18 

firms, the authors found insignificant abnormal returns on 
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and around the termination date. Bruner, Harrington, and 

Marshall's (1987) choice of event date was questionable, 

however, as it did not take into account the filing date, 

which occurs earlier than legal termination date for most 

terminations. 

The most recent study on pension plan termination was 

conducted by Moore and Pruitt (1990). They replicated 

Alderson and Chen's (1986a) study by eliminating thirteen 

firms because of confounding events such as corporate 

restructuring announcements around the event date. Moore 

and Pruitt (1990) reported that Alderson and Chen's (1986a) 

results were driven by specific event-time contamination. 

Moore and Pruitt (1990) dropped thirteen firms since these 

firms either announced asset divestitutures or 

restructurings or were the targets of hostile takeover, two 

months around the legal termination date. 

A further examination of Alderson and Chen's (1986a) 

sample and Moore and Pruitt's (1990) pure termination sample 

reveal that Crompton & Knowles Corporation was wrongly 

included in their sample instead of Crompton Company. Two 

more firms in the sample, CMI Corp. and Sheller Globe (1984) 

were associated with acquisition activities about two months 

prior to termination date. Yet these firms were not dropped 

from the sample. In addition to these discrepancies, two 

other companies, Bankers Trust Co. and UNC Resources, which 

are not listed on the PBGC list, were included in the 
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sample. Another shortcoming of Moore and Pruitt's (1990) 

work was the failure to recognize the importance of using 

the appropriate event date in their study. 

The present study recognizes these discrepancies and 

eliminates five firms and switches Crompton Company (1984) 

for Crompton & Knowels Corp. The final list of forty firms 

is shown in table 5. The filing date occurs before the 

legal date for the majority of termination cases in the 

list. This study replicates Alderson and Chen's (1986a) 

study with the "clean sample" consisting of forty firms 

using the earlier event date, that is, either the filing 

date or the Wall Street Journal announcement date of 

termination, whichever came first. The results observed 

from this study by using the above event date were compared 

with the results obtained by using filing date; earliest 

among the filing, legal or Wall Street Journal announcement 

dates; and the legal termination date. In addition to 

replicating the work of Alderson and Chen (1986a) and Moore 

and Pruitt (1990), this study tests the market's reaction to 

pension plan terminations under the partial anticipation 

framework. 



CHAPTER III 

DATA AND SAMPLE 

This study analyzed pension plan terminations that 

occurred between 1980 and 1988. This period was divided 

into three subperiods for further analysis. The first 

subperiod (1980-84) was the same as Alderson and Chen's 

(1986a) sample period. The second and the third subperiods 

included additional observations from pre-tax (1980-85) and 

post-tax (1986-88) periods, respectively. Because the 

excess assets recaptured after January 1, 1986, were subject 

to a 10 percent excise tax, the entire sample period was 

divided into pre-tax and post-tax subperiods. 

Sample Selection 

The sample for this study was initially drawn from the 

PBGC (1989), which provides a list of firms that terminate 

pension plans with excess asset reversion of $1 million or 

more. This list also has the Form 5310 filing dates and the 

legal dates of termination for each of the firms on the PBGC 

list. The PBGC reported 1,988 cases of pension plan 

terminations between 1980 and 1988, as shown in table 1. 

Alderson and Chen's (1986a) sample consisted of fifty-

eight firms selected from the PBGC list of terminated plans 

for the period from 1980 to 1984. Moore and Pruitt (1990) 
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dropped thirteen firms from Alderson and Chen's (1986a) 

sample because of confounding events and used only forty-

five firms, which Moore and Pruitt (1990) called their 

"clean sample." To test the ownership rights hypothesis, 

the present study reexamined these two studies, dropped five 

more firms from Moore and Pruitt's (1990) sample, and used 

forty firms. These five firms were dropped because of 

confounding events and wrongly included firms, as described 

earlier. 

The pre-tax period sample consisted of ninety-two cases 

of pension plan terminations. To be included in this 

sample, all firms had to meet three criteria. First, firms 

had to be on the PBGC list. Second, firms had to be listed 

on either the New York or the American Stock exchange so 

that their stock returns are available on the CRSP files. 

Finally, firms had to be listed on the COMPUSTAT files, and 

necessary data should be available for these firms. 

The MDA technique was used to classify the terminated 

firms into expected and unexpected terminators. A control 

sample was created for the pre-tax period, which included 

ninety-two firms that did not terminate pension plans from 

1980 through 1985. These non-terminating firms, each with 

excess pension assets of $1 million, were obtained from the 

COMPUSTAT files. The sample of terminating firms was first 

matched with the sample of non-terminating firms with the 

same four-digit Standard Industrial Classification (SIC) 
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code. Within each SIC code, the control firm was selected 

which had equity (in market value) that was closest in 

dollar amount to the terminating firm's equity at the end of 

the fiscal year preceding the year of plan termination. The 

post-tax period sample consisted of thirty-seven cases of 

pension plan terminations; the same procedure was followed 

in selecting the sample as in the case of pre-tax period. 

The distributions of sample firms in the pre-tax and post-

tax periods are presented in table 2. 



CHAPTER IV 

METHODOLOGY 

This study focused primarily on the information content 

of pension fund asset reversion announcements by using the 

event study methodology. To capture the full impact of the 

announcement effect of plan termination, the sample was 

further classified into two groups. Multiple discriminant 

analysis was used to predict the pension terminations and 

also to classify the terminated firms into expected and 

unexpected groups. Cross-sectional analysis of financial 

variables was done to identify firm characteristics 

responsible for shareholder wealth effects. Finally, the 

tax impact was analyzed by using the pre-tax and the post-

tax data. 

Measurement of Abnormal Security Returns 

Security returns for the sample firms and the market 

returns were obtained from the CRSP tape. The market model 

was used to estimate ordinary least squares (OLS) parameters 

and to generate abnormal security returns. For each 

security j, daily returns were used to estimate the 

parameters of the market model, 

(3.1) Rjt = Ot j + PjRjnt + Cjt 
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and the prediction error (PEjt), or the "abnormal return," 

for firm j on day t was given by 

(3.2) PEjt = Rjt - (Oj + p^t) 

where 

= the daily rate of return of security j, 
= the daily rate of return of the CRSP value-
weighted index, and 

otj, Pj = OLS estimates of the market model parameters. 

The estimation period for the OLS parameters and the 

intervals for the cumulative prediction error (CPE) in this 

study were the same as those of Alderson and Chen's (1986a) 

study. Cumulative abnormal return (CAR) and CPE were used 

interchangeably throughout this study. For each sample 

period as mentioned in the beginning of this chapter, OLS 

parameters were calculated over an estimation period of 150 

days (t=-200 to t=-51), where t=0 is the date of pension 

termination. 

The earliest pension termination announcement date was 

used as the event date (t=0) in this study. This date could 

be the filing date or the Wall Street Journal announcement 

date, whichever came first. In the majority of the cases, 

the filing date preceded the Wall Street Journal 

announcement dates. Other dates, such as the filing date, 

the legal date, or the earlier between these two, also were 

used as the event date for comparison with Alderson and 

Chen(1986a) and Moore and Pruitt's (1990) samples. 
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For each firm, the prediction error (PEjt) was 

calculated for each day t over the interval from t=-50 to 

t=+20. The cumulative prediction error for prediction 

interval t=d1;J to t=d2j was calculated as 
<3-3' * 

C P E j = £ P E j t 

The CPE significantly different from zero indicates 

market reaction to the termination announcement, and no 

difference from zero suggests the termination announcement 

has no significant impact on stock prices. 

To test the significance of prediction errors, 

Mikkelson and Partch's (1988) procedures were followed. The 

statistical tests for prediction errors were given by the 

following Z-statistic: 

(3.4) 

y/n J. 1 

" d2j 

E PEjt/Sjt 

t = < J y 

where d13 is the first day of the interval, d2;J is the last 

day, N is the number of observations, and Sjt is the square 

root of the variance of the cumulative prediction error of 

firm j. 

Prediction of Termination 

As mentioned in the previous chapter, results of the 

earlier studies were not unanimous in terms of stock market 

reaction to plan termination. A possible explanation for 
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the variety of views may be the failure to control for 

investor anticipation of plan termination. Gonedes (1974), 

Malatesta and Thompson (1985, 1986), and Lanen and Thompson 

(1988) addressed investors' ability to partially anticipate 

future events within the context of efficient markets. 

The semistrong-form of the efficient market hypothesis 

states that security prices reflect all publicly available 

information (Fama 1970). Further, the security prices 

adjust quickly to any new information. The availability of 

information about a firm's financial profiles prior to a 

policy decision (pension termination in this case) implies 

partial anticipation by the investors. Partial anticipation 

of an event by investors reduces the market surprise and 

attenuates the announcement effect. The previous studies on 

pension plan termination have not taken into account the 

investors' anticipation of terminations, which might 

understate the impact upon shareholder wealth of 

unanticipated changes. 

To capture the full impact of the announcement effect 

of plan termination, investor anticipation was controlled in 

this study by isolating the firms with partial anticipation 

of event. Multiple discriminant analysis was used to 

classify the sample firms into expected terminations and 

unexpected terminations. By classifying terminators into 

the expected or unexpected group, a better measure of an 
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unanticipated change in value could be obtained for firms 

that terminated their pension plans. 

Discriminant Analysis 

Multiple Discriminant Analysis (MDA) was employed in 

this study to classify sample firms into one of two groups— 

expected terminations or unexpected terminations—based on 

their financial profiles. Logit analysis was also used on 

the original sample (1980-84) to compare the results with 

MDA, and it was found that the techniques gave similar 

results. However, MDA was used in this study because of its 

computational flexibility. 

In general, the assumptions of discriminant analysis 

are as follows: (a) explanatory variables are independent 

and are measured on interval or ratio scale, (b) 

multivariate normality of independent variables, and (c) 

equality of all of the underlying covariance matrices. 

Press and Wilson (1978), using information gained from 

their empirical studies, reported that discriminant analysis 

was preferred to logistic regression analysis for 

populations that are normal with identical covariance 

matrices. Under nonnormality, the logistic regression model 

is considered relatively robust and is preferred to MDA. 

The two methods, however, do not give markedly different 

results. Lo (1986) argued that discriminant analysis is 

superior to logit analysis if distributions are 
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approximately normal. Lachenbruch (1975) has shown that 

discriminant analysis is a fairly robust technique that can 

tolerate some deviation from the assumptions mentioned 

earlier. Hamer (1983) compared the overall classification 

success of bankruptcy prediction between logit and linear 

discriminant analysis models and concluded that the 

techniques were comparable in probability assessment. 

MDA has been widely used in finance in such areas as 

corporate failure, bond rating, and mergers and 

acquisitions. Altman (1968) and Casey and Bartczak (1985) 

used discriminant analysis to predict bankruptcy. Pinches 

and Mingo (1973) employed MDA for the prediction of bond 

ratings. Simkowitz and Monroe (1971), Wansley and Lane 

(1983), and Wansley, Roenfeldt, and Cooley (1983) also used 

MDA in the prediction of mergers and acquisitions. 

The most widely referenced corporate failure-prediction 

model is the one developed by Altman (1968). He was the 

first to use discriminant analysis in his corporate 

bankruptcy prediction model. Altman (1968) developed a five 

variable linear discriminant model using thirty-three failed 

manufacturing firms during the period from 1946 to 1965. 

These failed firms were matched with non-failed firms on the 

basis of industry and asset size. The financial ratios used 

as variables in this model included working capital/total 

assets; retained earnings/total assets; earnings before 
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interest and taxes/total assets; market value of equity/book 

value of total debt; and sales/total assets. 

Altman (1968) adjusted the discriminant coefficients by 

multiplying each coefficient by the square root of the 

appropriate diagonal element of the variance-covariance 

matrix. This was done to measure the relative contribution 

of each variable to total discriminating power of the 

function. Based on these scaled coefficients, Altman (1968) 

found that earnings before interest and taxes/total assets 

contributed the most, and working capital/total assets 

contributed the least to the discrimination. To test the 

accuracy of the model, Altman (1968) compared the actual 

group membership with the predicted group membership. His 

model correctly classified 94 percent of the bankrupt firms 

and 97 percent of non-bankrupt firms. 

Discriminant analysis is a method of assigning an 

individual or individuals to one of several distinct groups 

on the basis of the characteristics of the individual(s) and 

the characteristics of the groups. The discriminant 

function of the form 

(3.5) Z = + V2X2 + VnXn 

transforms the individual variable values to a single 

discriminant score, or Z value, which is then used to 

classify the object. Here, v l f V2...,Vn are the discriminant 

coefficients, and Xx, X2....Xn are the independent variables. 
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In the present study, Z-scores obtained from the MDA 

are used to classify each firm into either a probable 

terminating or probable non-terminating group. Those firms 

that terminated their plans and were classified as 

terminators by MDA were called expected terminators. Other 

firms that terminated their plans and were classified as 

non-terminators by MDA were called unexpected terminators. 

Stock market reaction to expected and unexpected categories 

of terminations was examined. 

An intertemporal test of the model was conducted by 

using the original sample (n=49) from the 1980-84 period and 

a holdout sample (n=43) from the year 1985. The 

discriminant coefficients obtained from the MDA model for 

the original sample were used to predict pension termination 

for 1985. The original sample was also used to predict 

termination for the post-tax period (n=37) of 1986-88. 

Variables and Their Definition 

The variables included in the termination prediction 

model were chosen based on their popularity in the finance 

literature and their potential relevance to this study. As 

such, five potential discriminating variables were selected 

as inputs to the pension termination prediction model. The 

variables used in this model included the following: the 

firm's asset size (SIZE), cash flow (CFLW), debt to equity 

ratio (LEVG), excess pension asset (SURP), and growth 
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(GRWT). These five variables have economic relevance in 

predicting pension plan termination, and the importance of 

each of these variables is described below. 

Asset size was used in this study as a proxy for firm 

size. Larger firms generally have better access to capital 

market and may be more sensitive to the employees' reaction 

to pension plan terminations than smaller firms. The asset 

size was used in Hamdallah and Ruland's (1986) study and 

found to be significant. 

The cash flow was used as a proxy for internally 

generated funds. It was expected that firms that had a 

lower level of internally generated funds were more likely 

to recapture the excess pension assets than those that had 

higher level of funds. Stone (1987) and Harrington and 

VanDerhei (1987) used cash flow in their model, and the 

variable was found to be significant in predicting pension 

plan termination. 

The firms that are financially weak and have a higher 

level of debt will be treated less favorably by the capital 

market, and these firms are more likely to recapture their 

surplus pension assets. Hence, leverage (debt/equity) was 

used as a variable in this termination prediction model. 

This variable was found to be significant in studies by 

Hamdallah and Ruland (1986), Stone (1987), and Harrington 

and VanDerhei (1987). 
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Excess pension asset as a proportion of a firm's market 

value of equity was used as an explanatory variable in the 

prediction model in this study. It is expected that firms 

with higher levels of surplus pension assets are more likely 

to recapture these excess assets when they are in need of 

funds than are those firms with lower level of surplus 

assets. Harrington and VanDerhei (1987) and Haw, Ruland, 

and Hamdallah (1988) used this variable in their study and 

found that it was significant. 

The growth of the firm was used as an explanatory 

variable in this model since growth-oriented firms need 

funds to invest in new projects. If a firm is growing and 

is financially weak, then it is difficult to raise external 

funds. Under these circumstances, the firm might choose to 

recapture its excess pension assets. Harrington and 

VanDerhei (1987) used growth as an independent variable in 

their model and found that the coefficient of this variable 

was significant. 

The data for these variables are publicly available 

information. The COMPUSTAT annual tape was used in this 

study to extract these data at the end of the fiscal year 

preceding the year of the termination announcement. An 

observation of these data revealed that there was a 

reasonable time lag between the fiscal year-end date and the 

announcement date. The measurement of these five variables 

is described below. 
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1. SIZE: It was expected that the firm's size would 

help explain its decision to terminate overfunded pension 

plans. Because of the potential adverse publicity of plan 

terminations, it was posited that larger firms are less 

likely to terminate pension plans than are smaller firms. 

As such, a negative sign was expected for the coefficient of 

this variable in the termination prediction model. The 

variable SIZE was measured as the natural logarithm of the 

book value of a firm's total assets. COMPUSTAT data item 6 

was used to measure the book value of total assets as of the 

fiscal year end immediately prior to the observation 

(termination) year. 

2. CFLW: It was hypothesized that firms with higher 

cash flows were less likely to terminate their pension plans 

because they had no immediate need for cash. The 

coefficient of this variable was also expected to have a 

negative sign. CFLW was defined as operating income after 

interest and taxes but before depreciation divided by the 

book value of total assets. This variable was used as a 

measure of internally generated funds available for 

investment. COMPUSTAT data items 6 (assets), 13 (operating 

income before depreciation), 15 (interest expense), and 16 

(income taxes) were used to calculate this ratio at the end 

of the fiscal year preceding the observation year. 
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3. LEVG: Recapture of excess assets by terminating 

pension plans would result in assets and owners' equity to 

increase and leverage to decrease. It was expected that 

highly levered firms would terminate pension plans to reduce 

leverage in order to increase their borrowing capacity. The 

coefficient for the variable LEVG was expected to have a 

positive sign in the prediction model. Leverage (LEVG) was 

measured as the ratio of the book value of long-term debt to 

market value of equity. COMPUSTAT data items 9 (long-term 

debt), 24 (closing price), and 25 (common shares 

outstanding), one year prior to the observation year, were 

used to compute LEVG. 

4. SURP: A firm may overfund its pension plan with the 

intention of using it when needed in the future. The firm 

may need the cash to repay debt, to meet operating expenses, 

or to invest in a new project. It was hypothesized that 

firms which have higher levels of excess assets in their 

pension funds are more likely to terminate their pension 

plans. So it was expected that the coefficient of this 

variable would be associated with a positive sign. The 

ratio SURP was the plan's excess pension assets prior to 

reversion divided by the firm's market value of equity. The 

variable SURP was computed by using COMPUSTAT data items 24 

(closing price), 25 (common shares outstanding), 245 
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(pension assets), and 243 and 244 (pension liabilities) from 

the fiscal year immediately preceding the observation year. 

5. GRWT: It was posited that high-growth firms are 

more inclined to terminate pension plans than low-growth 

firms. As such, this variable was expected to have a 

positive sign for its coefficient in the termination 

prediction model. A firm that has built financial slack 

(Myers and Majluf 1984) over a period of time by overfunding 

its pension plan may choose to use this slack for its 

financial needs when the credit market does not treat this 

firm favorably. The growth of a firm (GRWT) was defined as 

the geometric average of annual rate of change in the firm's 

net sales. It was used as a rough measure of the magnitude 

of the positive NPV investment opportunities for the firm. 

COMPUSTAT data item 12 (net sales) was used to compute the 

geometric average growth rate for three years preceding the 

pension termination. 

Hypotheses 

Termination Prediction Model 

The discriminant model will classify the firms into 

terminators and non-terminators, based on their financial 

profiles. The null hypothesis to be tested here was that 

there are no significant differences in the financial 

profiles of terminators and non-terminators. The 
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alternative hypothesis was that there are significant 

differences between them. 

A model that includes significant explanatory variables 

should result in higher classification accuracy. To 

determine the significance of the resulting classification, 

a t-test of the proportion of correct classification was 

performed. This was done for both pre-tax and post-tax 

periods. 

Termination Announcement Effect 

The stock market reaction to the announcement of plan 

termination was first tested on the full sample of 

terminated firms. The announcement effect was also tested 

on the expected terminators and unexpected terminators as a 

separate group as well as between groups. The announcement 

effect was tested for both pre-tax and post-tax periods. A 

significant positive cumulative abnormal return (CAR) 

suggests that the market reacts positively to plan 

termination. The following are the four hypotheses used to 

test the cumulative abnormal returns around the termination 

announcement day: 

(a) full sample: 

Ho: CARfj = 0 
Ha: CARfj # 0 

(b) expected terminators: 

Ho: CARej = 0 
Ha: CARej # 0 
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(c) unexpected terminators: 

Ho: CAR^ = 0 
Ha: CAR^ t 0 

(d) between groups 

Ho: CA 
Ha: CARuj > CARej 
Ho: CARUj — CARgj 

The stock market reaction to full sample (n=92) was 

tested first, with a null hypothesis that the CAR around the 

announcement day was zero. The alternative hypothesis 

stated that CAR was different from zero, which implied that 

shareholders realized a significant wealth gain or loss as a 

result of termination. 

The full sample was divided into expected (n=54) and 

unexpected (n=38) terminators using discriminant analysis to 

control for the effects of expected terminations. The CARs 

for both expected and unexpected terminations were tested 

using the same hypothesis as above. In order to determine 

whether the CAR for unexpected terminators significantly 

differed from that of expected terminators, a one-tailed 

test was performed. Here the alternative hypothesis was 

that the CAR of unexpected terminators was significantly 

higher than the CAR of expected terminators. 

Firm Characteristics and Wealth Effects 

A cross-sectional regression was performed using the 

abnormal return of each firm as the dependent variable and 
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the relevant financial ratios as explanatory variables. The 

abnormal return for the event day was represented by CAR1, 

and the abnormal returns cumulated over two days period 

surrounding the event day was represented by CAR2. The 

stepwise regression was performed to select the independent 

variables for the cross-sectional regression. In addition 

to the five variables employed in the discriminant model, 

another variable called tax loss carryforward (TLCF) was 

included in the stepwise regression. This variable was not 

included in the classification model as it was not a 

significant variable in earlier (Stone [1987] for example) 

prediction studies. The stepwise procedure selected four 

out of six variables based on the F value at a .05 level of 

significance. Independent variables selected for cross-

sectional regression were LEVG, SURP, GRWT, and TLCF. The 

variable CFLW, which provided the greatest contribution to 

the discrimination in MDA was eliminated in the stepwise 

procedure. Another variable, SIZE, was dropped out by the 

stepwise method. The following cross-sectional regression 

model was employed for CAR of each firm: 

(3.6) CARj = «(, + «! TLCFj + a2 LEVG., 

+ a3 SURP3 + a4 GRWT., + 

where TLCFj = tax loss carry forward divided by market 
value of equity 
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LEVGj = book value of long-term debt divided by 
market value of equity 

SURPj = excess pension asset divided by market 
value of equity 

GRWTj = three years' geometric average growth in 
sales. 

To determine the explanatory power of these variables, 

a t-test was performed on each of these variables. If a 

particular variable was found to have a significant 

explanatory power, then the null hypothesis was rejected, 

and this suggested that the abnormal performance of the 

common stock of firms terminating overfunded defined benefit 

plans was not related to that particular ratio. The cross-

sectional regression analysis was done for both the full 

sample (n=92) and the sample containing unexpected 

terminations (n=38). 

A dummy variable (DUM1) was added to equation (3.6), 

which resulted in equation (3.7), to determine if the CAR 

around the termination announcement day was impacted by the 

corporate restructuring news. This dummy variable took a 

value of 1 if there was restructuring news within two months 

before or after the announcement of termination of pension 

plan, and it took a value of 0 if there was no such news 

during this period. The two months criterion was used here 

to be consistent with Alderson and Chen (1986a) and Moore 

and Pruitt's (1990) studies in which they dropped firms that 

had restructuring news within ±2 months around the 

announcement date (both the studies used legal date). In 
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the present study, the earlier date, whether the filing or 

the Wall Street Journal announcement date, was used as the 

event date. Under the efficient market context, any new 

information should be reflected immediately in the stock 

price. Hence a narrow event window is more appropriate to 

consider than longer windows. The equation (3.7) is given 

below. 

(3.7) CARj = a0 + TLCF3 + tt2 LEVGj + «3 SURPj 

+ a 4 GKWTj + a 5 DUMlj + e., 

where DUMlj = 1 if corporate restructuring news within 
+2 months around announcement date; 0 
otherwise. 

Tax Impact 

To examine the potential effects of the excise tax 

levied on the excess pension assets recaptured by the firms, 

the following cross-sectional regression was performed by 

adding a dummy variable DUM2 to equation (3.6). The dummy 

variable took a value of 1 if a firm terminated its pension 

plan during the post-tax period (1986-88), and a value of 0 

if the firm terminated during the pre-tax period (1980-85). 

As mentioned in chapter 1, Congress imposed a 10 percent 

excise tax on recaptured excess pension assets for 

terminations occurring after January 1986. The entire 

sample (n=129) for the period 1980-88 was used to determine 
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the effect of excise tax on CAR and the equation (3.8) is 

shown below. 

(3.8) CARj = <*0 + 01! TLCF-j + a2 LEVGj + a3 SURPj 

+ a4 GRWTj + a5 DUM23 + ei 

where DUM2j = 1 if firm terminates pension plan during 
post-tax period? 0 if firm terminates 
pension plan during pre-tax period. 

The null hypothesis used in testing the effect of the excise 

tax was that there is no relationship between the tax effect 

and the cumulative abnormal return of the firm; the 

alternative hypothesis was that there is some relationship 

between them. 



CHAPTER V 

RESULTS AND DISCUSSION 

Additional Evidence on Asset Reversions 

Because of the inconclusive findings of earlier studies 

on pension plan terminations, as a first step, this study 

reexamined two of the previous studies. These two studies 

were considered important in this context because Alderson 

and Chen's (1986a) study was the first one to report 

significant wealth gain to shareholders of terminating 

firms, and Moore and Pruitt's (1990) study was the most 

recent one to refute the findings of the former study. This 

paper provided evidence in addition to the above-mentioned 

studies and also used appropriate announcement date for the 

event day. 

Alderson and Chen's (1986a) original sample consisted 

of fifty-eight firms; Moore and Pruitt (1990) dropped 

thirteen firms from this sample because of confounding 

events (corporate restructuring announcements) around the 

legal date of termination. The present study dropped five 

more firms from Alderson and Chen's (1986a) original sample 

and concluded with forty firms. The list of five firms and 

the reasons for dropping these firms are given in table 3. 

Table 4 provides the filing date and legal date of 

termination for the forty firms (clean sample) used in this 

52 
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study. The filing date precedes the legal date for twenty-

nine cases of termination, and, in three cases, the Wall 

Street Journal announcement date occurs prior to filing as 

well as legal dates. Both Alderson and Chen (1986a) and 

Moore and Pruitt's (1990) studies used legal date of 

termination as the event date, which, as discussed earlier, 

was not the right announcement date to use. The choice of 

an appropriate event date is critical in determining the 

change in firm value due to pension plan termination, which 

is explained in detail in chapter 1. As such, the present 

study used the earlier of filing date or the Wall Street 

Journal announcement date of pension plan termination as the 

appropriate event date. 

The results of Alderson and Chen (1986a), Moore and 

Pruitt (1990), and the present study are displayed in table 

5. Alderson and Chen (1986a) found significant positive 

abnormal returns for long intervals around the event date, 

and no significant excess returns were reported on the event 

day or for the shorter interval around day 0. Based on 

these results, Alderson and Chen (1986a) concluded that the 

shareholders reaped large abnormal returns around the event 

date. Alderson and Chen (1986a) posited that their findings 

supported the separation hypothesis, which claims that the 

pension assets are separate from those of the sponsoring 

firm. After dropping thirteen firms from Alderson and 

Chen's (1986a) original sample, Moore and Pruitt's (1990) 
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results showed no significant abnormal returns on the event 

date or for any other Alderson and Chen's (1986a) event 

window. 

As presented in table 5, Alderson and Chen (1986a) 

found significant abnormal returns around day -40. These 

excess returns disappeared for the corresponding event 

window of Moore and Pruitt's (1990) sample with the 

elimination of thirteen firms associated with corporate 

restructuring news. This suggests that corporate 

restructuring news may be linked to the Alderson and Chen's 

(1986a) legal date of termination, with a time lag of about 

forty days. According to Moore and Pruitt (1990), excess 

asset reversion did not result in a windfall gain to the 

sponsoring firm as reported by Alderson and Chen (1986a). 

A further reduction in sample size by this study to 

forty revealed that there were no significant excess returns 

for any interval around legal termination date used by 

Alderson and Chen (1986a) and Moore and Pruitt (1990). As 

mentioned earlier, the proper announcement date was either 

the filing date or the Wall Street Journal announcement 

date, whichever came first, and the results showed 

significant positive abnormal returns on the announcement 

day of termination. A further cleaning of Alderson and Chen 

(1986a) and Moore and Pruitt's (1990) samples and the 

adoption of the earlier date—the Wall Street Journal 

announcement date or the PBGC filing date—as the event 



55 

date, resulted in 1.20 percent excess return to shareholders 

of pension terminating firms on the announcement day (day 

0), which was significant at .05 level. This finding 

differed from the results of Moore and Pruitt's (1990) 

study, which reported no significant abnormal returns around 

the announcement day. As discussed earlier, their use of 

legal date as termination announcement day is questionable. 

Thus, the evidence from this study suggests that investors 

do realize significant positive abnormal returns when 

overfunded defined benefit pension plans are terminated. 

The results obtained from this study by using the clean 

sample of forty firms and the appropriate event date were 

compared with the results observed by using the filing date; 

the earliest of the filing, legal, or Wall Street Journal 

announcement dates; and legal termination date, as shown in 

table 6. Positive significant abnormal returns were 

observed on day 0 for all the above event dates except for 

the legal date of termination. The findings of this study 

clearly indicate that the sponsoring firms reap a windfall 

gain by recapturing the excess pension assets. 

Studying the firms that filed for termination and then 

failed to terminate their pension plans would provide some 

additional insight in this regard. But this is not publicly 

available information and newspapers such as the Wall Street 

Journal do not carry these stories. 
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The results of this part of the study, therefore, do 

not lend support to Moore and Pruitt's (1990) findings. 

They support Alderson and Chen's (1986a) findings that 

shareholders gain substantially from the recapture of excess 

pension assets. 

Predicting Pension Termination 

Five financial variables were selected as inputs to the 

pension termination prediction model based on their use in 

earlier studies and relevance to this study. These five 

variables are SIZE, CFLW, LEVG, SURP, and GRWT, which were 

defined in chapter 4. 

The results of univariate tests for significant 

differences between means are given in table 7 for the two 

groups of firms for the original sample from the period from 

1980 to 1984. An examination of this table indicated that 

two variables, CFLW and GRWT, were significant at .01 and 

.10 levels, respectively, when the variables were considered 

on a univariate basis. On a strictly univariate level, two 

variables, LEVG and SURP, exhibited higher values for 

pension terminating firms, whereas, non-terminating firms 

showed higher values for the remaining variables, SIZE, 

CFLW, and GRWT. 

Although the univariate test gives valuable insight as 

to which variables are the sources of differences between 

the two groups, it fails to account for the 
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interrelationships between variables and their effect on 

determining group differences. As such, a multivariate 

test, MDA, was conducted because it treats a profile of 

variables simultaneously rather than one variable at a time, 

as in the case of univariate tests. 

The MDA model was used to classify each firm in the 

original sample. The linear discriminant function for the 

original sample is as follows: 

(3.9) Z = -2.0252 + 0.1088 (SIZE) + 0.1615 (CFLW) 

0.0017 (LEVG) - 0.0074 (SURP) + 0.0192 (GRWT) 

To determine the relative contribution of specific 

variables to the total discriminating power of the function, 

discriminant coefficients were standardized by using a 

technique called the scaled-weighted method. With this 

technique, each of the discriminant coefficients obtained 

from MDA was multiplied by the square root of the 

appropriate diagonal element of the variance-covariance 

matrix (i.e., the standard deviation). The raw discriminant 

and the scaled vector or the adjusted coefficients are 

presented in table 8. The adjusted coefficients (ignoring 

sign) provided each variable's contribution on a relative 

basis. It was observed that the variable CFLW, with largest 

magnitude of the standardized coefficient, provided the 

greatest contribution to the discrimination, followed by 

GRWT, LEVG, SURP, and SIZE. On a univariate basis also CFLW 

is considered as an important variable. 
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Asset size was used as a proxy for the firm's size in 

the prediction model employed in this study. This variable 

had been used in the earlier termination prediction studies 

also. The variable SIZE provided the least contribution to 

the discrimination among the five independent variables used 

in the model. On a univariate basis also, the mean asset 

size of terminating firms was not significantly different 

from that of the non-terminating group. The reason for the 

least contribution of SIZE to group discrimination may be 

the use of equity as a basis for matching the firms. Market 

value of the firm's equity can also serve as a proxy for its 

size, and therefore, the effect of the independent variable 

SIZE is reduced in the discriminant model. 

The SAS computer program was employed to classify the 

firms into terminators and non-terminators using the MDA 

model. There are two approaches to obtaining two-group 

discrimination that provide identical classification 

results. These two approaches were developed by two famous 

statisticians—Fisher (1936) and Mahalanobis (1936)—and are 

called Fisher's method and Mahalanobis' D2 method, 

respectively. 

In Fisher's method, a cut-off point, which is the 

middle point of the mean discriminant scores of two groups, 

was determined. The cut-off point for the original model in 

this study was zero [(-0.3337+0.3337)/2=0]. The firms with 

discriminant scores of less than 0 were classified as 
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terminators and greater than 0 as non-terminators. In the 

present study, the cut-off point was determined based on the 

assumption that the probability of group membership and the 

cost of misclassification were equal for both groups. This 

assumption may not be realistic since the prior probability 

of terminators is much smaller than those of non-

terminators . Also, the cost of misclassification may differ 

from one group to another. The probability of 

misclassifying a terminating firm is called a "Type I error" 

and that of a non-terminating firm is referred to as a "Type 

II error." Measuring the cost function is a challenging 

task and is deferred for future studies. 

Mahalanobis D2 measures group dissimilarity, that is, 

the larger the value of D2, the less similar are the group 

mean vectors. In the case of Mahalanobis' D2, firms are 

assigned to a particular group (terminator or non-

terminator) on the basis of the nearest centroid computed by 

ordinary squared Euclidean distance. This means that firms 

with certain financial profiles are assigned to a specific 

group on the basis of which D2 is smaller. The Mahalanobis' 

D2 for the model is 0.445, which is significant at the 10 

percent level. 

The results of the classification of the original 

sample are presented in table 9. Using the discriminant 

score obtained from the above model, each firm was 

classified as either a terminator or a non-terminator based 
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upon the probability of group membership. The total 

classification accuracy for the original sample was 65.3 

percent, which was obtained by adding the diagonal elements 

in table 9 and dividing the sum by the total number of 

observations in both groups [(31+33)/98 = 0.653]. This was 

significantly different (Z=3.03) from the chance percentage 

of 50 percent at the .01 level of confidence. An 

examination of each group revealed that terminators were 

classified with 63.26 percent accuracy and the non-

terminators were classified with a slightly higher rate 

(67.35%) of accuracy. The logit model also gave a result 

similar (table 10) to that of MDA for the original sample. 

The Type I and Type II errors for the original sample were 

37 and 33 percent, respectively. 

To test the difference between the group centroids, 

Hotelling's T2 was computed and then transformed to the 

popular F distribution. Hotelling (1931) extended the 

student's t statistic to multivariate data; this statistic 

is called the Hotelling's T2. The computed value of the 

Hotelling's T2 for the original model was 10.91, and the 

associat€id F value for the model with 5 and 92 degrees of 

freedom was 2.09. The null hypothesis of equality of group 

centroids was rejected at 10 percent significance level. 

Table 11 presents the results of logit estimation for 

the original sample. Consistent with expectations, signs 

for the coefficients of SIZE and CFLW were negative. The 
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coefficient of cash flow (CFLW) was significant at the .05 

level. As expected, the sign for the coefficient of SURP 

was positive. Although the coefficients of LEVG and GRWT 

were not significant, their signs were negative and were not 

consistent with expectations. As discussed in earlier 

sections, cash flow (CFLW) was the most important 

explanatory variable in predicting pension plan termination. 

The significant negative coefficient for CFLW suggests that 

firms which generate less cash flow were more likely to 

terminate their pension plans and use this cash to meet the 

firms' financial needs. 

An intertemporal test was conducted to validate the 

discriminant model used to classify the original sample. 

The stability of the MDA model for the original sample 

(1980-84) was tested using a holdout sample of forty-three 

firms that terminated pension plans in 1985 and an equal 

number of firms that did not terminate their pension plans. 

The parameters of the original sample were used to predict 

pension plan terminations of the holdout sample; the results 

are shown in table 12. The classification accuracy for the 

holdout sample was 60.5 percent, with a Z-value of 1.95. 

The results indicate that the classification accuracy for 

the holdout sample was slightly less than that of the 

original sample. 

One of the reasons for lower classification accuracy 

for the holdout sample may be the use of equal prior 
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probability for both the groups in the original model. In 

reality, the probability of terminating firms is much 

smaller than that for non-terminating firms. Another reason 

could be the increased plan terminations at the end of 1985 

in anticipation of tax-law changes that would impose excise 

taxes on recaptured excess pension assets beginning January 

1986. 

Table 13 displays the classification of pension 

terminating and non-terminating firms for the full sample. 

This sample consisted of firms from both the original sample 

(1980-84) and the holdout sample (1985). The classification 

accuracy for the full sample was 63.0 percent, which was 

significant at the .01 level. Out of 92 pension plan 

terminating firms, the model classified 54 firms as 

terminators. These 54 firms were considered as the expected 

terminators. The remaining 38 firms that had terminated 

their plans but were not classified as the terminators by 

the model were treated as the unexpected terminators. 

The sample from the 1986-88 period consisted of firms 

that terminated their pension plans after the imposition of 

an excise tax on recaptured excess pension assets. Taking 

this additional holdout sample, original model was used to 

classify the firms into terminators and non-terminators; the 

results are shown in table 14. The classification accuracy 

for the post-tax holdout sample was 70.3 percent, with a Z-

value of 3.49. The model classified the sample for the 
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post-tax period more accurately than for the pre-tax period. 

The prediction in the post-tax period had significantly 

(Z=38.6) improved over the pre-tax period. This suggests 

that the financial profiles of the sample in the post-tax 

period were more in tune with those firms that had 

terminated their pension plans. 

In table 15, pre-tax and post-tax samples were pooled 

together. The classification matrix shown in table 14 

suggests that the classification accuracy for the entire 

sample was 65.12 percent, with a Z value of 4.86, which was 

significant at the .01 level. Among the pension terminating 

firms, the model correctly classified 77 firms (59.7%) as 

terminators out of 129 firms. The non-terminating group, on 

the other hand, correctly classified 91 firms (70.5%) out of 

129 firms as non-terminators. 

Stock Price Reaction to Pension Terminations 

The stock price response to the announcement of a 

pension plan termination provides a measure of the change in 

wealth of participating shareholders. Table 16 presents 

results of stock market reaction to pension plan 

terminations for one-day and two-day event windows around 

the announcement date for various sample in the pre-tax 

period. Shorter event windows of one and two days were used 

for the sample in the pre-tax period of 1980-85 because new 

information about the event should be reflected in the stock 
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price in a short period of time. Alderson and Chen (1986a) 

found significant market reaction for longer intervals 

around the legal termination date. Results of the present 

study do not show any significant change in stock price for 

the longer intervals. The announcement date used in this 

study was the earlier date, whether the filing or the Wall 

Street Journal announcement date, and it correctly captures 

information concerning pension plan termination around this 

date. 

To begin with, results for the full sample (n=92) in 

the pre-tax period were analyzed. The portfolio abnormal 

return of terminating firms on the announcement day was 0.51 

percent, which was significantly different from zero at the 

.05 level (Z=2.51). The null hypothesis that a pension plan 

termination had no effect on the wealth of terminating 

firm's shareholders was rejected. On the termination 

announcement day (day 0), a mean cumulative abnormal return 

of 0.51 percent was observed, which was statistically 

significant (Z=2.51) at the .05 level. For the two-day 

(0, 1) window around the announcement, the mean cumulative 

abnormal return was 0.68 percent and was statistically 

significant (Z=2.14). 

For further analysis, the full sample (n=92) was 

subdivided into expected terminators (n=54) and unexpected 

terminators (n=38), based on discriminant scores obtained 

from the MDA model. Expected terminators were the firms for 
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which investors had partially anticipated the termination of 

pension plans based on these firms' financial profiles. For 

the unexpected terminators, financial profiles of the firms 

did not provide the investors with any indication of 

termination. The investor anticipation was controlled in 

this study by isolating the firms with partial anticipation 

of event happening. 

As presented in table 16, for expected terminators the 

announcement of pension plan termination was associated with 

an average cumulative abnormal returns of 0.33 percent on 

the announcement day and 0.29 percent during the two-day 

window, which were statistically insignificant. The 

unexpected terminator portfolio, on the other hand, 

experienced an average CAR of 1.22 percent during the two 

days window, which was significant (Z=2.18) at the .05 

level. The null hypothesis that the termination had no 

effect on the terminating firm's shareholders was rejected 

for the subsample of unexpected terminators and was not 

rejected for the expected terminator subsample. The 

hypothesis that there was no difference in wealth effects of 

expected terminators and unexpected terminators on a pension 

termination announcement was also rejected. 

In summary, the evidence suggests that termination 

announcements have significant wealth impacts on the 

shareholders of firms that terminate their overfunded 

pension plans. However, if the shareholders anticipate the 
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occurrence of plan termination in advance by using the 

financial profiles of firms, then the termination 

announcement is not associated with the shareholders' 

wealth. The shareholders of pension terminating firms whose 

termination announcements are unanticipated experience 

significant positive wealth effects. 

The results of this study are consistent with the 

partial anticipation model proposed by Malatesta and 

Thompson (1984, 1986) and Lanen and Thompson (1988). These 

authors claimed that partial anticipation of an event by 

investors reduce its announcement effect. The pension plan 

terminations that are anticipated in advance by using the 

financial profiles of these firms are considered as 

partially anticipated events. The findings of this study 

suggest that the stock market does not react significantly 

to the termination of pension plans that are partially 

anticipated by the investors. However, the market does 

react to any news or events that are considered surprises, 

and it is seen here in the case of unexpected terminations, 

which result in significant market reaction. 

The findings, based on the market reaction to asset 

reversion, reveal that for the majority of firms (expected 

terminations, n=54) in the pre-tax sample (n=92), 

termination is not associated with significant abnormal 

returns. The significant excess returns are observed for 

only a small number of firms (n=38) that are unanticipated 
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by the investors as probable terminators. From these 

findings, it can be concluded that the stock market reacts 

only to the unanticipated events such as the termination of 

overfunded defined benefit pension plans. The positive 

significant abnormal returns around the announcement day of 

termination of pension plans that are unanticipated by 

investors are like the reaction to any other corporate 

events that are documented in finance literature. The 

market reacts to new information, and the positive abnormal 

returns are attributed to the investors' surprise rather 

than to the notion of who owns the excess assets in a 

pension plan. The results of this study do not lend support 

to either the separation or the integration hypothesis, as 

argued by Alderson and Chen (1986a). Instead, the results 

are consistent with the information hypothesis; that is, the 

market reacts to unanticipated events that provide new 

information to investors. 

The financial characteristics of expected and 

unexpected terminators are presented in table 17. The 

expected terminators have a higher level of pension surplus 

prior to termination than do the unexpected terminators. 

These expected terminators are smaller in size and have 

lower cash flow, leverage, and growth rate than the 

unexpected terminators. The difference between expected and 

unexpected terminations is significant for all variable 

except leverage (LEVG). Comparison of table 17 and table 7 
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suggests that financial profiles of expected terminators are 

similar to those of the terminator group, and unexpected 

terminators are similar to those of the non-terminator 

group. 

Table 18 presents the summary of results for the pre-

tax period, post-tax period, and the entire period from 1980 

to 1988. As discussed earlier, pre-tax samples result in 

significant positive abnormal returns on the announcement 

day. With the imposition of a 10 percent excise tax on 

reverted pension assets beginning in 1986, the number of 

firms terminating pension plans has gone down considerably. 

As such, the sample size was small for the post-tax period 

of 1986-88. The results for the post-tax period indicate 

that for one-day and two-day windows, shareholders 

experience negative but insignificant wealth effect. This 

suggests that excess asset reversion does not increase 

shareholders' wealth, because a portion of this asset has to 

be paid to the government as excise tax. By examining the 

current trend in pension plan terminations and the results 

for the post-tax period, it is concluded that Congress has 

succeeded in its effort to curb the terminations by imposing 

an excise tax. For the entire sample (1980-88), the average 

CAR on and two-day window around the announcement day was 

0.44 percent and was insignificant at the .05 level. 

Inclusion of the post-tax period sample with the pre-tax 

period sample nullified the latter period's effects. 
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Cross-Sectional Regression 

Five financial variables were used in the discriminant 

model to predict pension plan termination. The model 

classified the pension terminating firms into expected and 

unexpected terminators. The cumulative abnormal returns for 

the unexpected terminators were significant and were much 

higher than those of expected terminators. The main focus 

of the cross-sectional regression was on the sample 

containing unexpected terminators because it realized 

significant positive abnormal returns around the termination 

announcement day. In addition to unexpected terminators, 

cross-sectional regression was also performed on the pre-tax 

(1980-85) and post-tax (1986-88) samples to determine the 

impact of corporate restructuring announcements and an 

excise tax on the abnormal returns surrounding the 

announcement day. 

The linear regression model was used to examine factors 

associated with abnormal returns during the pension 

termination announcement period. In this model, one-day 

(CAR1) and two-days (CAR2) abnormal returns surrounding the 

announcement day were used as dependent variables. The 

independent variables used in the cross-sectional regression 

were LEVG, SURP, GRWTf and TLCF and the selection of these 

variables are explained in the previous chapter. 

It has been argued that financially troubled firms 

terminate pension plans to gain access to the financial 
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slack (surplus pension assets). In order to test which of 

these four variables most clearly explain the variation in 

cumulative abnormal returns around the announcement date, a 

cross-sectional regression model (equation 3.7) was employed 

on the unexpected terminator (n=38) sample. The parameter 

estimates of the regression equation (3.7) for the 

unexpected terminators for the pre-tax period is summarized 

in table 19. An examination of the results for sample 

containing unexpected terminators revealed that coefficient 

estimates were positively significant for LEVG (leverage) 

and SURP (excess pension asset). 

Analysis of the above results indicates that pension 

terminating firms that were levered and had higher level of 

excess pension assets prior to termination announcements 

were associated with higher abnormal returns upon 

termination of their pension plans. It can be inferred from 

these results that highly levered firms tend to terminate 

their pension funds, and that the recaptured excess assets 

might be used to reduce the outstanding debt or to make 

investments in new projects. These firms may be treated 

less favorably by the credit market for their financing 

needs. Hence, they choose to use the financial slack 

(excess pension asset) by terminating pension plans instead 

of going to the credit market. 

Moore and Pruitt (1990) dropped thirteen firms from 

Alderson and Chen's (1986a) sample. These thirteen firms 
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were dropped because they were associated with events such 

as merger or restructuring announcements within ±2 months of 

the event date. In the present study, the pre-tax (1980-85) 

sample contained ninety-two firms. Thirty-eight (41.3%) out 

of the ninety-two firms were associated with restructuring 

related news by using Moore and Pruitt's (1990) criteria, 

and the dropping of so many firms would lead to loss of 

valuable information. 

In order to determine the impact of corporate 

restructuring announcements on the abnormal returns 

surrounding the termination day, a dummy variable, DUM1 was 

added to equation (3.6). The dummy variable took the value 

of 1 if the corporate restructuring announcement was made 

within ±2 months of the termination announcement date and 0 

if no such announcement was made during that period. The 

coefficient of DUM1, as shown in table 19, was not 

significantly related to CAR, suggesting that the 

significant abnormal returns around the termination 

announcement were not associated with restructuring news. 

This was done to make sure that the gains in shareholder 

wealth from termination of pension plans did not come from 

restructuring announcements. 

The full sample (n=92) was reduced to fifty-four firms 

by eliminating firms that announced corporate restructurings 

or merger bids within ±2 months of pension termination 

announcement date. This clean sample of fifty-four firms 
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was tested for the wealth effects due to termination of 

pension plans; the results are presented in table 20. The 

prediction error on the termination announcement day was 

0.56 percent, which was significant (Z=2.04) at the .05 

level. The results from this sample reinforce the earlier 

findings (from other samples used in this study) that 

shareholders experience significant gain in wealth from the 

termination of pension plans. Results from this sample 

further confirm the fact that the shareholders' gain in 

wealth is not due to any corporate restructuring 

announcements, and that it comes from the recapture of 

excess pension assets only. 

Equation (3-8) was created by adding a dummy variable, 

DUM2, to the original regression equation (3-6) to determine 

the impact of excise tax on shareholders' wealth as a result 

of termination of pension plans. The results are shown in 

table 21; they indicate that there is a significant negative 

relationship between an excise tax and CAR when the entire 

sample (n=129) is used. This suggests that the excise tax 

imposed by Congress on the recaptured pension assets has had 

negative impact on the shareholders' wealth. The CAR 

exhibits a significant positive relationship with LEVG 

(leverage) and SURP (excess pension asset/market value of 

equity) for the pooled sample. 

The comparison of results of the pre-tax full sample 

(n=92) in table 19 and post-tax sample (n=37) in table 21 
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revealed that coefficients of LEVG and SURP were positive 

and significant for the pre-tax sample and that these 

coefficients were not significant for the post-tax sample. 

As discussed earlier, the pre-tax sample realized 

significant positive abnormal returns, whereas, the post-tax 

sample experienced negative but insignificant abnormal 

returns surrounding the announcement of termination of 

pension plans. The abnormal returns for the pre-tax sample 

were explained by the firm's debt level and excess pension 

assets. This suggests that firms with higher level of debt 

sought to recapture the excess pension assets, either to 

reduce the debt level or to invest in new projects. 

The coefficient for TLCF was significantly negative for 

the pre-tax sample. This significant negative relationship 

between cumulative abnormal returns (CAR2) and tax loss 

carryforward for the pre-tax sample is contrary to the 

findings of Haw, Ruland, and Hamdallah (1988), which showed 

a positive relationship between these variables. Haw, 

Ruland, and Hamdallah's (1988) sample contained thirty-eight 

pension plan cases for the period 1980 through 1983, and 

they contended that firms with tax loss carryforwards would 

offset the reverted excess pension assets and should have 

positive effect on the firm. However, the findings of the 

present study are in agreement with VanDerhei's (1987) 

results, which found negative relationship between abnormal 

returns of firms that terminate overfunded defined benefit 
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plans and the tax loss carryforwards. VanDerhei (1987) 

hypothesized that the abnormal performance of common stock 

of firms terminating overfunded defined benefit plans was 

negatively related to the tax loss carryforward. He argued 

is that firms used pension plans as tax shelters and that 

the benefit from this shelter increased as the firms' tax 

rates increased. However, with the tax loss carryforwards, 

the firms' effective tax rates decreased, which resulted in 

lower tax shelter from pension plans. That is why he 

expected negative relationship between tax loss carryforward 

and abnormal returns around the termination announcement, 

which is consistent with the results of this study. 

To summarize, the reexamination of Alderson and Chen 

(1986a) and Moore and Pruitt's (1990) samples with 

additional evidence and the use of appropriate announcement 

date suggests that the termination of overfunded pension 

plans has significant wealth effects on the shareholders of 

these firms. On a larger sample for the pre-tax period of 

1980 through 1985, the study reports significant wealth 

gains to the shareholders of pension terminating firms. 

When this sample is classified into expected and unexpected 

terminators using MDA, the results indicate that significant 

abnormal returns are reaped only by unexpected terminators 

and not by expected terminators. This is consistent with 

the partial anticipation hypothesis, which says that market 

reaction is reduced for expected events. With the 
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imposition of an excise tax on recaptured excess pension 

assets beginning in 1986, the market has reacted negatively 

(not significant) to plan terminations for the post-tax 

sample. The cross-sectional regression of unexpected 

terminators reveal that the abnormal performance of stocks 

of pension terminating firms are explained by the firms' 

debt level and the amount of surplus pension assets. It can 

be inferred from these findings that firms may resort to 

recapturing excess pension assets as a way of financing 

investments internally when faced with an unfavorable credit 

market. 



CHAPTER VI 

CONCLUSIONS 

This study is an investigation of shareholder wealth 

effects due to termination of overfunded defined benefit 

pension plans. Several studies have examined market 

reaction to pension fund termination since the 

groundbreaking work of Alderson and Chen (1986a). The 

recent work of Moore and Pruitt (1990) has directly 

challenged the findings of Alderson and Chen's (1986a) and 

has reported contrasting results. 

As a first step in determining the shareholder wealth 

effect, this study has reexamined both of these papers and 

observes some discrepancies, such as the inclusion of wrong 

firms in the sample, failure to drop some firms associated 

with restructuring news, and the use of inappropriate event 

date. The use of an appropriate announcement date is very 

critical in event studies that are employed to determine the 

change in firm value for a specific corporate event. 

Throughout this study, the earlier of filing date or Wall 

Street Journal announcement of pension plan termination was 

used as an appropriate event date. 

The replication of Alderson and Chen (1986a) and Moore 

and Pruitt's (1990) studies, after taking into consideration 

the above discrepancies, reveals that shareholders realize a 

76 
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significant wealth gain when overfunded defined benefit 

pension plans are terminated. It is hoped that the findings 

of this part of the study clarify some of the controversies 

associated with change in firm value from pension 

terminations. 

As a further investigation of shareholder wealth 

effects and, in an attempt to clarify the pension fund 

ownership controversy, this study examined terminations 

under the partial anticipation framework. Multiple 

discriminant analysis was employed to classify the 

terminating firms into expected and unexpected terminators 

based on the financial profiles of these firms. Malatesta 

and Thompson (1985,1986), and Lanen and Thompson (1988) 

contended that investors partially anticipate management 

policy and that this will attenuate the announcement effect 

of a particular event. 

The findings of this study, based on the pre-tax period 

sample of ninety-two firms, reveal that pension termination 

is associated with significant abnormal returns to 

shareholders. After controlling for investor anticipation 

by isolating the expected terminators, this study finds 

significant abnormal returns for only a small number of 

firms (n=38) that are not anticipated by the investors as 

probable terminators. These findings suggest that the 

market reacts to unanticipated events because of new 

information. The results of this study do not lend support 
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to either the separation or the integration hypothesis, as 

argued by Alderson and Chen (1986a). Instead, the results 

are consistent with information hypothesis, which is that 

the market reacts to unanticipated events that provide new 

information. 

Cross-sectional regression analysis of the pre-tax 

sample containing unexpected terminators suggests that 

announcement period abnormal returns are explained by the 

firm's debt ratio and the level of excess pension assets 

prior to pension plan termination. This suggests that firms 

that are levered and have a higher level of surplus pension 

assets substantially benefit by recapturing the excess 

pension assets. It can also be inferred that firms may 

resort to terminating their pension plans and recapturing 

excess assets as a way of financing investments internally 

when faced with unfavorable credit market. 

The analysis of the sample for the post-tax period 

suggests that termination of pension plans has not led to 

shareholders' wealth appreciation after the imposition of 

the excise tax beginning January 1986. Cross-sectional 

analysis of this sample reveals that abnormal returns around 

the announcement period are negatively associated with the 

excise tax. 

In summary, the findings of this study indicate that 

the security market reacts significantly to any 

unanticipated pension plan terminations. The evidence 
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suggests that the positive significant abnormal returns 

around the termination announcement day are attributed to 

the investors' reaction to new information rather than to 

the notion of who owns the excess assets in a pension plan. 

It is also evident that firms that are in a disadvantageous 

position to face the credit market may resort to recapturing 

excess pension assets as a way to internally finance 

investments. 
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Table 1 

Terminated Defined Benefit Pension Plans 
(Assets, Liabilities, and Reversions in $ Millions) 

YEAR 
NO. OF 
PLANS ASSETS LIABILITIES REVERSIONS 

FUNDING 
RATIO 

1 9 8 0 9 5 9 4 0 1 9 1 . 4 7 5 

1 9 8 1 3 5 3 4 2 1 8 3 1 5 9 1 . 8 6 9 

1 9 8 2 8 2 1 , 1 3 7 7 3 3 4 0 4 1 . 5 5 1 

1 9 8 3 1 6 6 3 , 4 3 0 1 , 8 2 3 1 , 6 0 7 1 . 8 8 2 

1 9 8 4 3 2 9 7 , 4 0 2 3 , 8 4 5 3 , 5 5 7 1 . 9 2 5 

1 9 8 5 5 8 2 1 3 , 6 5 4 7 , 5 4 8 6 , 1 0 6 1 . 8 0 9 

1 9 8 6 2 5 8 8 , 9 1 2 4 , 6 2 8 4 , 2 8 4 1 . 9 2 6 

1 9 8 7 2 7 9 4 , 9 4 5 2 , 9 8 3 1 , 9 6 2 1 . 6 5 8 

1 9 8 8 2 4 8 6 , 0 4 4 3 , 8 7 1 2 , 1 7 3 1 . 5 6 1 

TOTAL 1 , 9 8 8 4 5 , 9 2 5 2 5 , 6 5 4 2 0 , 2 7 1 1 . 7 9 0 

Source s Pension Benefit Guaranty Corporation. 
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Table 2 

Sample Distribution 

Panel As Pre-Tax Sample 

YEAR FREQUENCY PERCENT 

1980 0 0.0 
1981 1 1.1 
1982 7 7.6 
1983 15 16.3 
1984 26 28.3 
1985 43 46.7 

TOTAL 92 100.0 

Panel B: Post-Tax Sample 

YEAR FREQUENCY PERCENT 

1986 17 46.0 
1987 11 29.7 
1988 9 24.3 

TOTAL 37 100.0 
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Table 4 

List of 40 firms (Clean Sample) with Filing date (FD), 
Legal date (LD), and number of days between Filing 

and Legal dates 

Filing Legal Days be1 
Company Name Date Date FD and 

AMAX Inc* 830809 830819 10 
American Hoist & Derrick 840503 840515 12 
Beneficial Corp 830913 831001 18 
Black & Decker 840920 840719s 63 
Celanese Corp* 840113 840123 10 
Chicago Rivet & Mach Co. 840723 840702s 21 
Commercial Metals Co. 830923 840131 130 
Cooper Inds Inc 840326 840106s 80 
Crane Co* 841024 841105 12 
Crompton Inc 840405 840415 10 
Electronic Memories & Ma 821213 821231 18 
Emerson Elec Co. 810320 810331 11 
Federal Paper Brd Inc 840124 840203 10 
Fischer & Porter Co. 820820 820831 11 
G A F Corp 811207 821231 24 
Great Atlantic & Pac Tea* 840521 840531 10 
Harnischfeger Inds Inc 840705 840801 27 
Humana Inc 821223 821231 8 
Ingredient Technology 830825 830906 12 
International Banknote 830321 830331 10 
Interstate Bakeries Corp 840409 831231s 100 
Kaufman & Broad Inc 840322 831231s 82 
Lone Star Inds Inc 840820 840531s 81 
Mattel Inc 830912 830922 10 
National Ed Corp 831222 840101 10 
Pennsylvania Engr Corp 841018 840730s 80 
Procter & Gamble Co. 840919 840630s 81 
Research Cottrell Inc 840223 840302 8 
Rexnord Inc 840924 841031 37 
Scovill Manufacuring Co. 830419 830430 11 
Sharon Stl Corp 801205 801215 10 
Sheller Globe Corp 810422 810512 20 
Swank Inc 821119 821130 11 
T R W Inc 830421 830430 9 
Texas Air Corp 821021 821031 10 
Thermo Electron Corp 840126 840206 11 
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Triangle Inds Inc 
United Foods Inc 
Western Air Lines Inc 
Whirlpool Corp 

811207 
830214 
820330 
821220 

820104 
830224 
820429 
821230 

28 
10 
30 
10 

Wall Street Journal announcement date occurs before 
Filing as well as Legal date for Amax Inc, Celanese Corp, 
Crane Co, and Great Atlantic & Pac Tea. 
Legal date occurs before the Filing date in 8 out of 40 
cases. 
(Filing date occurs earlier than Legal date for rest of 
the 32 cases). 
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Table 5 

Comparison of Results of this Study with those of AC and 
MP's (1980-84) Results using Mean Cumulative Abnormal 
Returns (CAR) and their associated Test Statistics 

(in parentheses) for Various Intervals 

"Clean" Sample of 40 
AC'S MP's firms of this study 
Sample Sample 

Day(s) in of 58 of 45 Legal8 

Interval Firms Firms Date FD/ADb 

-50 to 0 0.0665 0.0121 0.0178 0.0202 
(2.67)* (0.79) (0.80) (0.44) 

-40 to 0 0.0624 0.0071 0.0209 0.0096 
(2.79)* (0.72) (1.06) (0.42) 

-30 to 0 0.0296 -0.0084 0.0047 0.0328 
(1.52) -0.07) (0.43) (1.33) 

-20 to 0 0.0140 -0.0165 -0.0014 0.0185 
(0.87) -0.89) (-0.94) (1.04) 

-10 to 0 0.0052 -0.0082 -0.0041 0.0087 
(0.45) -0.74) (-0.39) (0.57) 

-5 to 0 -0.0078 -0.0152 -0.0144 0.0068 
(-1.00) -1.80) (-1.45) (0.82) 

-1 -0.0035 -0.0001 -0.0013 -0.0020 
(-1.02) -0.08) (-0.28) (-0.27) 

0 0.0019 -0.0029 -0.0022 0.0120 
(0.71) -0.91) (-0.69) (2.55)* 

1 to +5 0.0130 0.0070 -0.0009 -0.0086 
(1.68) (0.23) (-0.51) (-0.36) 

1 to +10 0.0282 0.0230 0.0071 -0.0036 
(2.55)* (1.65) (0.33) (0.05) 

1 to +20 0.0200 0.0124 -0.0109 0.0011 
(1.28) (0.31) (-0.86) (0.01) 

Total Interval 

-50 to +20 0.0955 0.0245 0.0069 0.0214 
(2.94)* (0.83) (0.24) (0.35) 

Alderson & Chen (AC) and Moore & Pruitt (MP) used Legal 
date of termination as the event date 
FD/Ad is the earlier of Filing, or Wall Street Journal 
announcement date 
significant at .05 level 
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Table 6 

Comparison of Results of this Study (Clean sample of 40 
firms obtained from Alderson and Chen's study) using Mean 

Cumulative Abnormal Returns (CAR) and their associated Test 
Statistics (in parentheses) for Various Dates of Termination 

Day(s) in 
Interval 

"Clean" Termination Sample of 40 firms 
used in this study 

Legal 
Date 

Filing 
Date FD/ADa FD/LD/ADb 

-50 to 0 0.0178 0.0160 0.0202 0.0303 
(0.80) (0.24) (0.44) (1.05) 

-40 to 0 0.0209 0.0076 0.0096 0.0161 
(1.06) (0.22) (0.42) (0.84) 

-30 to 0 0.0047 0.0380 0.0328 0.0298 
(0.43) (1.54) (1.33) (1.31) 

-20 to 0 -0.0014 0.0168 0.0185 0.0109 
(-0.94) (0.92) (1.04) (0.59) 

-10 to 0 -0.0041 0.0100 0.0087 0.0020 
(-0.39) (0.76) (0.57) (-0.26) 

-5 to 0 -0.0144 0.0072 0.0068 -0.0000 
(-1.45) (0.89) (0.82) (-0.03) 

-1 -0.0013 -0.0021 -0.0020 0.0004 
(-0.28) (-0.27) (-0.27) (0.28) 

0 -0.0022 0.0110 0.0120 0.0091 
(-0.69) (2.17)* (2.55)* (1.98)* 

1 to +5 -0.0009 -0.0091 -0.0086 -0.0081 
(-0.51) (-0.55) (-0.36) (-0.40) 

1 to +10 0.0071 -0.0054 -0.0036 -0.0092 
(0.33) (-0.19) (0.05) (-0.42) 

1 to +20 -0.0109 -0.0020 0.0011 -0.0022 
(-0.86) (-0.22) (0.01) (-0.47) 

Total Interval 

-50 to +20 0.0069 0.0141 0.0214 0.0280 
(0.24) (0.08) (0.35) (0.61) 

FD/AD is the earlier of Filing, or Wall Street Journal 
announcement date 
FD/LD/AD is the earlier of Filing date, Legal date, or 
Wall Street Journal announcement date 
significant at .05 level 
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Table 7 

Variable Means, Standard Deviations and Test of Significance 
for Original (1980-84) Sample (n=49 for each group) 

Variable3 

Mean 

Termi-
nators 

Nonter-
minators 

Standard Deviation 

Termi-
nators 

Nonter-
minators 

t-test 

SIZE 6.531 6.785 1.552 1.415 0.843 

CFLW 5.389 8.346 5.747 4.599 2.812* 

LEVG 89.105 79.251 126.868 128.606 0.382 

SURP 15.110 9.940 30.579 15.383 1.057 

GRWT 2.760 9.504 16.216 19.563 1.858** 

a SIZE 
CFLW 
LEVG 
SORP 
GRWT 

* 

* * 

Natural log of the book value of total assets 
Operating cash flow divided by book value of total assets 
Book value of long-term debt divided by market value of equity 
Excess pension asset divided by market value of equity 
Three years geometric average growth in sales 
significant at .01 level 
significant at .10 level 
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Table 8 

Relative Contribution of Variables for Original 
(1980-84) Sample8 (n=49 for each group) 

Variable 
Discriminant 
Coefficient 

Adjusted 
Coefficient Rank 

SIZE 0.1088 0.1613 5 

CFLW 0.1651 0.8892 1 

LEVG 0.0017 0.2162 3 

SURP -0.0074 -0.1811 4 

GRWT 0.0192 0.3500 2 

The discriminant function is 

Z = -2.0252 + 0.1088 (SIZE) + 0.1651 (CFLW) 

0..0017 (LEVG) - 0.0074 (SURP) + 0.0192 (GRWT) 
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Table 9 

Classification of Original (1980-84) Sample 
using MDA model (n=49 for each group) 

Actual 
Group 

Predicted Group 

Terminators Nonterminators 

Terminators 

Nonterminators 

31 

16 

18 

33 

Hotelling's T2 =10.91 
F (5, 92) = 2.09 
Prob > F =0.07 

Classification accuracy = 65.3% 
Z-value3 = 3.03 

test statistic for the significance of the 
difference between the proportion of correct 
classifications and chance level is 

where: 

tt 
n 

z = y - rc 
" it (1—it) 

n 

1/2 

the proportion of observations correctly-
classified by the model 
the probability of classification by chance 
the total number of observations in both groups 



Table 10 

Classification of Original (1980-84) Sample 
using Logit model (n=49 for each group) 

92 

Actual 
Group 

Predicted Group 

Terminators Nonterminators 

Terminators 

Nonterminators 

31 

16 

18 

33 

Classification accuracy = 65.3% 
Z-value = 3.03 
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Table 11 

Results of Logit Estimation for Original Sample 

Chi-
Expected Coeffi- square P-value 

Variable sign cient value 

CONSTANT ? 1.37 1.68 0.19 

SIZE - -0.07 0.24 0.62 

CFLW - -0.11 4.51 0.03 

LEVG + -0.00 0.25 0.61 

SURP + 0.01 0.22 0.64 

GRWT + -0.01 0.94 0.33 



Table 12 

Classification of Pre-tax Holdout (1985) Sample 
using MDA model (n=43 for each group) 

94 

Actual 
Group 

Predicted Group 

Terminators Nonterminators 

Terminators 

Nonterminators 

23 

14 

20 

29 

Classification accuracy = 60.5% 
Z-value = 1.95 



Table 13 

Classification of Full (1980-85) Sample 
using MDA model (n=92 for each group) 

95 

Actual 
Group 

Predicted Group 

Terminators Nonterminators 

Terminators 

Nonterminators 

54 

30 

38 

62 

Classification accuracy = 63.0% 
Z-value = 3.53 



Table 14 

Classification of post-tax Holdout (1986-88) 
sample using MDA model (n=37 for each group) 

96 

Actual 
Group 

Predicted Group 

Terminators Nonterminators 

Terminators 

Nonterminators 

23 

8 

14 

29 

Classification accuracy = 70.3% 
Z-value = 3.49 
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Table 15 

Classification of Entire (1980-88) Sample 
using MDA model (n=129 for each group) 

Actual 
Group 

Predicted Group 

Terminators Nonterminators 

Terminators 

Nonterminators 

77 

38 

52 

91 

Classification accuracy = 65.12% 
Z-value = 4.86 
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Table 16 

Significance tests of Cumulative Abnormal Returns (CAR) for 
one-day (0, 0) and two-day (0, 1) window around the 

Termination Announcement date8 for 
Pre-tax (1980-85) period 

Event Window Average CAR Z-statistic 

(1) Full Sample (nf=92) 

0 to 0 0.0051 2.51* 
0 to 1 0.0068 2.14* 

(2) Expected Terminators (ne=54) 

0 to 0 0.0033 1.71 
0 to 1 0.0029 0.97 

(3) Unexpected Terminators (nu=38) 

0 to 0 0.0076 1.87 
0 to 1 0.0122 2.18* 

(4) Between Groups (ne=54, nu=38) 

0 to 0 0.0043 0.76 
0 to 1 0.0093 5.72* 

significant at .05 level 

termination announcement date is the earlier of 
Filing, or Wall Street Journal announcement date. 
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Table 17 

Characteristics of Expected (n=54) and Unexpected (n=38) 
Terminators for the Pre-tax Sample 

Mean 
t-test 

Expected Unexpected 
Variable Terminators Terminators 

SIZE 6.159 6.798 2.036** 

CFLW 2.960 10.263 8.742* 

LEVG 84.737 91.260 0.255 

SURP 17.511 7.639 2.285** 

GRWT -1.102 7.964 2.904* 

* = significant at .01 level 
** = significant at .05 level 
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Table 18 

Significance tests of Cumulative Abnormal Returns for 
one-day (0, 0) and two-day (0, 1) window around the 

Termination Announcement date3 for Pre-tax (1980-85), 
post-tax (1986-88), and Entire sample (1980-88) 

Event Window Average CAR Z-statistic 

(1) Entire Sample (n=129) 

0 to 0 0.0022 1.46 
0 to 1 0.0044 1.28 

(2) Pre-tax Sample (n=92) 

0 to 0 0.0051 2.51* 
0 to 1 0.0068 2.14* 

(3) Post-tax Sample (n=37) 

0 to 0 -0.0050 -1.24 
0 to 1 -0.0014 -0.99 

significant at .05 level 

termination announcement date is the earlier of 
Filing, or Wall Street Journal announcement date. 
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Table 20 

Mean Abnormal Returns (CAR) and Their 
Associated Test Statistics for 54 Clean Sample 
(Firms without Restructuring Announcements or 

Merger Bids within ±2 Months of the Termination 
Announcement Date3) for the Period 1980-85 

CAR 
Day(s) in Interval (Z-statistic) 

-50 to 0 -0.0139 
(-0.64) 

-40 to 0 -0.0283 
(-1.43) 

-30 to 0 -0.0097 
(-0.72) 

-20 to 0 -0.0150 
(-1.14) 

-10 to 0 -0.0144 
(-1.14) 

-5 to 0 -0.0078 
(-0.61) 

-1 -0.0024 
(-0.52) 

0 0.0056 
(2.04)* 

1 to +5 -0.0028 
(-0.26) 

1 to +10 0.0058 
(0.92) 

1 to +20 0.0121 
(1.15) 

-50 to +20 -0.0018 
(0.02) 

significant at .05 level 
termination announcement date is the earlier of 
Filing, or Wall Street Journal announcement date 
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