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ABSTRACT 
 

 Candidate‘s Name: Fang Sun  

Degree: Doctor of Philosophy 

Temple University, 2011 

Doctoral Advisory Committee Chair: Dr. Steven Balsam 

 

In this dissertation, I investigate the economic consequences of Statement of 

Financial Accounting Standards No. 158 (SFAS 158).  SFAS 158 requires firms to 

move pension funding status from the footnotes to the balance sheet. Moving 

pension funding status from a footnote to the balance sheet improves the 

transparency and understandability of pension accounting, however it at the same 

time increases the pension liability recognized and decreases the shareholder‘s 

equity reported for firms with underfunded pension plans. I investigate whether 

firms take actions to mitigate the impact of SFAS 158. I also examine whether the 

market perceptions of the risk and cost of capital differ because of SFAS 158.  

I first find that while firms reduce the non-pension debt to equity ratio to 

minimize the cost of SFAS 158, they did not use discretionary accruals to offset 

the impact of SFAS 158. One interpretation of these findings is that firms‘ 

potential responses to the rule depend on the costs and benefits associated with 

that discretionary behavior. While accrual manipulations do not affect either real 

operations or cash flows, aggressive accrual manipulations can increase the 

probability of a qualified opinion from auditors, and financial penalties from 

regulators (SEC litigation). In contrast, real activity manipulation is more opaque 

than accounting earnings management, making it more difficult to detect by 

shareholders, SEC regulators, or auditors.   

I then find that the market perceived risk proxied by total equity risk increased 
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after SFAS 158. However, I fail to find that the increased total equity risk is generally 

priced by the equity capital markets. Further analysis indicates that bond spread 

yield decreases after SFAS 158 for firms with underfunded pension plans, 

suggesting different behavior of debt investors and equity investors. This finding 

might be explained by the rich information environment specific to the debt 

market. Compared with the equity market, the debt market includes mainly 

sophisticated investors. Sophisticated investors have access to more firm-specific 

information than other investors. Given their access to potentially more 

informative data, the debt market response to SFAS 158 is different from the 

equity market.   

This dissertation contributes to the debate regarding the effectiveness of the 

pension accounting reforms incorporated in SFAS 158, and is useful to legislators, 

regulators, and researchers in assessing the anticipated costs and benefits of SFAS 

158. In addition, this study lends support to the stream of research which 

documents that managers take actions to achieve certain financial reporting goals 

in response to new accounting rules. This study also provides insight into how 

firms take real actions to minimize the cost of having an under-funded defined 

benefit pension plan. Understanding these relationships have implications for 

interpreting pension numbers reported in the financial statements and designing 

pension accounting rules that prevent or minimize the possibility that managers 

take advantage of the complexity and subjectivity associated with pension 

accounting to influence reported earnings. Finally, this study contributes to the 

existing literature by highlighting the importance and necessity of considering 

investor sophistication in studies on recognition vs. disclosure.   
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ECONOMIC CONSEQUENCES OF SFAS 158 

CHAPTER 1:  INTRODUCTION 

 

1. 1 Motivation 

In this dissertation, I investigate the economic consequences of Statement of 

Financial Accounting Standards No. 158 (SFAS 158)
1
, Employers’ Accounting for 

Defined Benefit Pension and Other Postretirement Plans, An Amendment of FASB 

Statements No. 87, 88, 106, and 132 (R).  SFAS 158 requires firms to move pension 

funding status from the footnotes to the balance sheet. Moving pension funding status 

from a footnote to the balance sheet improves transparency and understandability of 

pension accounting, however it at the same time increases the pension liability 

recognized and decreases the shareholder‘s equity reported for firms with underfunded 

pension plans. I investigate whether firms take actions to mitigate the impact of SFAS 

158. I also examine whether the market perceptions of the risk and cost of capital differ 

because of SFAS 158.  

Pension accounting has long been criticized for lacking transparency and 

understandability. For example, Zion and Carcache (2002) describe SFAS 87 (Employers‘ 

Accounting for Pensions) as ―convoluted, complicated, misleading and for many it just 

doesn‘t make any sense.‖  Much of the controversy over pension accounting is related to 

he footnote disclosure. Under old pension accounting rules (e.g. SFAS 87), true funding 

status was not recognized on the balance sheet, rather all information was reported in the 

footnotes. As a result, items that were recognized in the financial statements as pension 

                                                        
1
 SFAS 158, Employers‘ Accounting for Defined Benefit Pension and Other Postretirement Plans, is 

available on FASB‘s Web: http://www.fasb.org/pdf/fas158.pdf 

http://www.fasb.org/pdf/fas158.pdf
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assets and liabilities did not represent the economic funding status of the plan. Using 

Caterpillar Inc. as an example, its U.S. defined benefit pension plan is underfunded at the 

end of 2005, since the projected benefit obligation of $10,679 million (Panel A, Figure 

1.1) exceeds plan assets of $9,441 million (Panel B, Figure 1.1). However, under SFAS 

No. 87, Caterpillar Inc. reported an asset for its defined-benefit pension plan of $2,136 

million (Panel C, Figure 1.1) as it was able to defer recognition of actuarial losses of 

$3,373 million ($303 million in unamortized prior service costs plus $3,070 million in 

unrecognized net actuarial loss) (Panel C, Figure 1.1). 

In September 2006, the Financial Accounting Standards Board (FASB) issued 

Statement of Financial Accounting Standards No. 158 (SFAS 158), effective for fiscal 

years ending after December 15, 2006. The major change of SFAS 158 is that it requires 

public companies to move the pension funding status, which is the difference between the 

pension benefit obligation and the fair value of plan assets, from the footnotes to the 

balance sheet. Previously unrecognized gains or losses, prior service costs or credits and 

any transition assets or obligations are recorded as a direct adjustment (net of tax) to 

accumulated other comprehensive income (AOCI). The total adjustment is required to be 

reported as a separate AOCI item in stockholders‘ equity.  

SFAS 158 is a significant improvement over prior reporting (Skaife et al., 2007). As 

a result of balance recognition, actuarial gains and losses and prior service costs that have 

not yet been included in income would be recognized on the balance sheet, leading to 

financial statements that better reflect the underlying economics of the plans as of the 

date of the statement of financial position. Further, balance sheet recognition will 

eliminate the need to provide reconciliations in the notes to the financial statements that 
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many users have difficulty in seeing or understanding (Skaife et al., 2007). For example, 

in their comment letter to the FASB when SFAS No. 158 was in the exposure draft stage, 

PricewaterhouseCoopers states ‗‗we believe that recognizing these off-balance sheet 

amounts, which collectively are estimated at billions of dollars, represents a significant 

improvement in financial reporting….financial statements will be more complete and 

transparent by fully recognizing these amounts rather than continuing to relegate them to 

the financial statement footnotes, which can be difficult to understand.‘‘ 

However, opponents of SFAS 158 have expressed the concern that required 

recognition of the funding status of an employer‘s pension plans may have undesirable 

economic consequences. They argue that for underfunded firms, the application of SFAS 

158 had the potential to impose both real and market perceived costs. SFAS 158 will 

increase the pension liability recognized on the balance sheet and decrease the amount of 

shareholder‘ equity reported. For example, Caterpillar Inc. stated in its 2006 financial 

report, ―The adoption of SFAS 158 reduced December 31, 2006 assets by approximately 

$500 million, increased liabilities by approximately $2.20 billion and reduced 

stockholders' equity by approximately $2.70 billion.‖
2

 Similarly, General Motors 

Corporation states ―…. The additional net pension and OPEB liability included on the 

balance sheet is $27.4 billion. The impact of adoption also resulted in additional net 

deferred tax assets of $10.8 billion. The impact of adoption to shareholders’ equity was a 

reduction of $16.9 billion.‖
3
 The increase in liabilities and decrease in shareholder‘s 

equity will lead to an increase in leverage, which will adversely affect contracts utilizing 

accounting numbers or ratios, e.g., debt covenants. Consequently, SFAS 158 could 

                                                        
2
 Caterpillar Inc. Annual Report for Fiscal Year Ended December 31, 2006  

3
 General Motors Corporation Annual Report for Fiscal Year Ended December 31, 2006 
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impose real costs on firms. SFAS 158 could also increase a firm‘s cost arising from 

investors if the market is not efficient because as firms move pension funding status from 

the footnote to the balance sheet, a larger amount of pension liabilities might appear on 

the balance sheet, which might result in higher perceived risk and cost of capital. 

Thus, the opponents of SFAS 158 contended that such recognition is likely to cause 

some employers to reduce, eliminate, or revise their post-retirement benefit plans. They 

also argued that moving pension funding status from the footnotes to the balance sheet 

will increase the perceived risk and accordingly raise the cost of capital for firms with 

underfunded pension plans (FASB 2006, par. 114).  

In this paper, I examine the economic consequences of SFAS 158 in terms of: 

market responses including (a) perceived risk changes and (b) cost of capital changes. I 

also investigate the actions taken by firms to compensate for anticipated adverse impacts 

of SFAS 158. 

1.2 Outline 
 

I conduct this research as follows: 

Chapter2:  Institutional background  

In chapter 2, I introduce the institutional background for this study. I describe the 

accounting rules prior to the issuance of SFAS 158 in 2006. I also introduce the new 

accounting rule SFAS 158 and its impact on financial statements and contracting costs. 

Chapter 3: Firms’ responses to SFAS 158  

In chapter 3, I investigate whether firms take actions in response to SFAS 158. If a 

firm‘s plan is underfunded, SFAS 158 will increase the amount of pension liability 

recognized and decrease the amount of shareholder‘ equity reported, leading to an 
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increase in leverage. For example, Bryan et al. (2007) examines the effects that SFAS 

158 had on the balance sheet of the 30 Dow Jones industrial average companies. This 

analysis concludes that the reduction in owners‘ equity and the increase in liabilities lead 

to an average increase in the debt-to-equity ratio of 19% for those corporations. Since the 

debt to equity ratio is often used in debt covenants, SFAS 158 increases the likelihood of 

debt covenant violation. Debt covenant violation is costly (Watts and Zimmerman, 1986; 

Roberts and Sufi, 2009a; Roberts and Sufi, 2009b). To avoid or decrease this cost, firms 

might seek ways to mitigate/hide the negative effect caused by SFAS 158. Specifically, 

firms could make income increasing choices or could decrease the non-pension liabilities.   

 

Chapter 4: the Impact of SFAS 158 on Firm Risk and Cost of Equity Capital 

In chapter 4, I investigate the market‘s response to SFAS 158 in terms of the 

perceived risk of a firm. Whether recognition is different from disclosure has caused 

controversy among academics (Schipper, 2007). The efficient markets hypothesis 

suggests that once an item has entered the financial reports, the location (the face of the 

financial reports versus the footnotes) has no direct implications; all communications in 

financial statements are processed based on their informational properties, not on how 

and where they are displayed. However, other research provides at least four reasons why 

financial statement users might treat recognized items differently from disclosed items.  

 The first relates to incomplete information processing (Bernard and Schipper, 1994). 

Incomplete information processing suggests that not all investors are sufficiently 

knowledgeable to make appropriate adjustments for items disclosed but not recognized 

(Barth et al., 2003; Bernard and Schipper, 1994). Even if they have such knowledge, they 
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might choose not to incorporate such information because they may believe the costs of 

making such adjustments out-weight the benefits (Barth et al., 2003; Bernard and 

Schipper, 1994). The second relates to systematic biases on how investors process 

information. This view suggests that financial statement users rely more on salient (i.e., 

recognized), readily available information and give limited attention to information 

disclosed in footnotes (Hirshleifer and Teoh, 2003). The third relates to information 

reliability (Schipper, 2007). This view suggests that disclosed financial statement 

information is less reliable than information recognized in the body of the financial 

statements (Davis-Friday et al. 2004). The last is related to contracting costs due to 

recognition. Espahbodi et al. (1991) suggest that on balance sheet recognition may 

increase the contract costing via debt covenant. 

As firms adopt SFAS 158, a large pension liability could be recognized on the 

balance sheet, which would adversely impact a firm‘s financial ratios including leverage. 

If market investors previously ignored or underestimated this liability, they may now 

increase their perceived risk of the firm. Using a model developed by Bowman (1979) 

and Ely (1995) which relates total equity risk of a firm to its financial and assets risk, I 

investigate whether SFAS 158 impacts the perception of a firm‘s risk, and if so, whether 

the impact is greater for firms with a larger pension deficit and for firms with higher 

leverage. I then investigate the market‘s response to SFAS 158 in terms of cost of capital. 

Prior literature has documented a positive relation between default risk and the cost of 

equity. For example, in a theoretical paper on the factors affecting the cost of equity 

capital, Gode and Mohanram (2001) find that the implied cost of capital is associated 

with such risk factors as systematic volatility and leverage. To the extent that SFAS 158 
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increases leverage, cost of equity for firms may increase after SFAS 158.  Using models 

developed by Gebhardt, Lee, and Swaminathan (2001) (hereafter GLS), Claus and 

Thomas (2001) (hereafter CT), and Gode and Mohanram (2003) (hereafter GM) to 

estimate the cost of equity capital, I investigate this possibility.  

Chapter 5: the Impact of SFAS 158 on the Cost of Debt Capital  

In chapter 5, I investigate the effects of SFAS 158 within the context of the debt 

market. Compared with the equity market, the debt market includes mainly 

sophisticated/institutional investors
4
. Sophisticated investors have access to more firm-

specific information than other investors. For example, credit-rating agencies have access 

to firms‘ nonpublic information such as profit breakdown by product, budgets, forecasts, 

and internal capital allocation data (Ederington and Yawitz 1987). Further, while not 

every equity investor is willing or able to make adjustments for footnote disclosures, 

sophisticated investors should be more willing and able to do so. Given their access to 

potentially more informative data regarding a firm‘s prospects and their 

capability/willingness to make footnote adjustments, I propose that bond investors and 

rating agency responses to SFAS 158 are different from those of equity capital investors. 

Using both bond credit ratings and bond yield-spread as proxies for cost of debt, I 

investigate whether this conjecture is true. 

Chapter 6: Market Response to SFAS 158-An Event Study 

In this paper, I conduct an event study to infer both stock and bond valuation 

effects of the SFAS 158 by employing the generalized autoregressive conditionally 

heteroskedastic in the mean (GARCH-M) methodology. 

                                                        
4
 According to Wang (2008), about 95 percent of bond holders are institutional investors. 
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I examine abnormal returns estimated from GARCH-M model around key dates 

in the legislative process preceding the adoption of SFAS 158. I also assess whether there 

are differential stock and bond valuation effects for firms with different levels of pension 

funding.   

1.3 Contributions 

I make several contributions to the literature. First, my study extends our 

understanding of the expected costs and benefits of SFAS 158 since I estimate both the 

market and firm reactions to SFAS 158 and examine whether these reactions are related 

to firms‘ pension funding status. Thus, my research should be useful to legislators, 

regulators, and researchers in assessing the anticipated costs and benefits of SFAS 158, 

and contribute to the debate regarding the effectiveness of the pension accounting 

reforms incorporated in SFAS 158.  

Second, I provide insight into how firms take real actions to minimize the cost of 

having an under-funded defined benefit pension plan. Understanding these relationships 

has implications for interpreting pension numbers reported in the financial statements and 

also for designing pension accounting rules that prevent or minimize the possibility that 

managers take advantage of the complexity and subjectivity associated with pension 

accounting to influence reported earnings.  

Third, I provide empirical evidence consistent with the stream of research which 

documents that managers take actions to achieve certain financial reporting goals in 

response to new accounting rules.  

Fourth I contribute to the ongoing debate on the potential economic consequences 

of the recognition of pension funding status. In a traditional market efficiency model, 
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fully rational investors completely and costlessly process public information regardless of 

its location or complexity, and thus one would not expect the recognition versus 

disclosure to matter. However, the accounting choice can matter in the presence of 

increased contracting costs due to recognition and information processing costs (Bernard 

and Schipper, 1994; Barth et al., 2003), systematic biases on how information is 

processed (Hirshleifer and Teoh 2003), and the perceived greater reliability of recognized 

information over disclosed information (Davis-Friday et al., 2004; Schipper, 2007; 

Ahmed et al. 2006). Although accounting for pension benefits has been one of the most 

widely debated issues among academics and practitioners, to my knowledge, few studies 

examine explicitly the perceived risk and cost of capital effects on pension benefit 

recognition versus disclosure.  

Fifth, I contribute to the existing literature by highlighting the importance and 

necessity of considering investor sophistication in studies on recognition vs. disclosure. I 

do so by examining the differential responses to SFAS 158 in the cost of equity and 

equity and debt capital which allows me to see if the response differs as the debt market 

contains a higher portion of sophisticated investors.  
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Figure 1.1: Portions of Caterpillar Inc.'s 2005 10-K (from Note 14) 
 

A. Benefit obligations 
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Figure 1.1 (continued)  

C. Funded status  
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Figure 1.1 (continued)  

 

Net periodic cost 

 

 
 (3)  The weighted-average rates for 2006 are 9.0% and 7.5% for U.S. and non-U.S. plans, respectively 
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(1)   Prior service costs for both pension and other postretirement benefits are generally amortized using the straight-line method over the average 

remaining service period to the full retirement eligibility date of employees expected to receive benefits from the plan amendment.  For other 

postretirement benefit plans in which all or almost all of the plan's participants are fully eligible for benefits under the plan, prior service costs are 

amortized using the straight-line method over the remaining life expectancy of those participants. 

(2)   For U.S. plans impacted by the January 2005 plan amendments, a 5.8% discount rate was utilized for valuing the plan re-measurement. For the 

April 2005 other postretirement benefit plan amendment, a 5.7% discount rate was utilized for valuing the plan re-measurement.  

(3)  The weighted-average rates for 2006 are 9.0% and 7.5% for U.S. and non-U.S. plans, respectively 
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CHAPTER 2: INSTITUTIONAL BACKGROUND 

2.1 Pension Accounting Rules prior to SFAS 158 

In U.S., approximately 44 million workers and retirees depend on almost 30,000 

defined-benefit plans for retirement income (PBGC 2009). While the promise to provide 

these benefits represents a present and future obligation on the part of the sponsoring 

company, the FASB did not require on balance sheet recognition of the employer's total 

economic obligation for these benefits until 2006 when SFAS 158 was issued. 

Prior to the issuance of SFAS 158 in 2006, employer accounting for pensions was 

based upon Statement of Financial Accounting Standards No. 87: Employers‘ 

Accounting for Pensions (SFAS 87), Statement of Financial Accounting Standards No. 

88: Employers‘ Accounting for Settlements and Curtailments of Defined Benefit Pension 

Plans and for Termination of Benefits (SFAS 88), Statement of Financial Accounting 

Standards No. 106: Employers‘ Accounting for Post-retirement Benefits Other Than 

Pensions (SFAS 106), and Statement of Financial Accounting Standards No. 132: 

Employers' Disclosures about Pensions and Other Post-retirement Benefits (SFAS 132). 

 

2.1.1 SFAS 87 

SFAS 87 was issued in December 1985. While not requiring full liability 

recognition, it required firms to report a minimum pension liability on their balance 

sheets for the excess of the accumulated benefit obligation (ABO) over the fair value of 

pension plan assets. SFAS 87 also required footnote disclosure of the pension benefit 

obligation (PBO). The difference between ABO and the PBO is that the former is 
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measured using current salary while the latter is measured using the expected future 

salary levels. If pension payments increase with salary levels and if salary levels are 

expected to increase overtime, the PBO will be greater than the ABO. 

 

2.1.2 SFAS 88 

Concurrent with SFAS 87, the FASB adopted SFAS No. 88, Employers' Accounting 

for Settlements and Curtailments of Defined Benefit Pension Plans and for Termination 

Benefits. SFAS 88 is closely related to SFAS 87. While SFAS 87 pertains to the 

accounting recognition for an ongoing plan, SFAS 88 deals with the special 

circumstances surrounding settlements, curtailments, and termination benefits.  

SFAS 87 and 88 were viewed as significant steps forward in the accounting for 

defined benefit pension plans
5
. However, the FASB was quick to note that these new 

standards were not to be regarded as the final steps in the pension accounting saga as 

stated in Paragraph no. 5 of SFAS 87:  

This statement continues the evolutionary search for more meaningful and more 

useful pension accounting. The FASB believes that the conclusions it has reached are a 

worthwhile and significant step in that direction, but it also believes that those 

conclusions are not likely to be the final step in the evolution. Pension accounting in 

1985 is still in a transitional stage. 

2.1.3 SFAS 106  

In December 1990, the FASB issued SFAS No. 106, Employer’s Accounting for 

                                                        
5
 Prior to SFAS 87, firms used a noncapitalization approach as plan assets (liabilities) were recognized only 

if the amounts funded were greater (less) than the pension expenses. The massive liabilities of future 

pension benefits were largely ignored.  
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Postretirement Benefits Other than Pension. SFAS 106 applied accrual accounting to 

post-retirement benefits other than pensions with specific focus on health care benefits. 

Specifically, the statement required that firms recognize Other Post-retirement Employee 

Benefits (OPEB) costs and obligations as employee services are rendered. Previously 

firms had been recording and reporting these benefits on a pay-as-you-go basis using 

cash basis accounting. The standard was effective for fiscal years starting after December 

15, 1992.  

 

2.1.4 SFAS 132 and SFAS 132 (R) 

 

In February 1998, the FASB amended the disclosure requirements of SFAS 87, 

SFAS 88, and SFAS 106 and issued SFAS 132, Employers' Disclosures about Pensions 

and Other Postretirement Benefits. SFAS 132 required footnote disclosure showing a 

reconciliation of beginning and ending balances of the PBO, a reconciliation of the 

beginning and ending balances of the fair value of plan assets, and the funding status of 

the plan. Additionally, SFAS 132 required footnote disclosure of three rate assumptions: 

the expected return on plan assets, the discount rate, and the expected rate of employee 

compensation increase. 

SFAS 132 was amended in 2003 due to the deterioration of the funding status of 

most pension plans. The deterioration of the plans was the result of market declines and 

interest rates at low levels. The amendment required additional footnote disclosures about 

the assets, obligations, cash flows, and net periodic costs of defined benefit plans.
6
 

2.2 Controversy Surrounding Previous Pension Accounting Standards 
 

Efforts to improve reporting for pension plans over the past 40 years have resulted 

                                                        
6
   FASB 2003. 
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in more information being disclosed in the footnotes to financial statements. Much of the 

controversy over the pension accounting focuses on the adequacy of footnote disclosure. 

For example, the Association for Investment Management and Research states in a 

comment letter written in response to the FASB's exposure draft for the revision of SFAS 

132: 

―…the financial statement recognition provisions which permitted much of the 

unfunded pension obligation to remain off-balance-sheet, combined with the dense 

labyrinth of cost deferral and smoothing mechanisms, worked to ensure that little of the 

economic status and changes in the status of the plan reached the company's financial 

statements in a timely fashion. Indeed, costs and other losses could be deferred for more 

than a decade under the provisions. These infirmities in the Standard do not serve the 

needs of investors and other users of the statements … disclosure is not a satisfactory 

substitute for full and appropriate recognition in the financial statements.‖
7
  

 

2.3 SFAS 158 

 

2.3.1. Issuance of SFAS 158 

 

Recognizing the inherent shortcomings of previous pension accounting rules, on 

November 10, 2005, the FASB added a comprehensive project to its agenda to reconsider 

guidance in Statement No. 87. The FASB's objective was to improve the transparency 

and usefulness of post-retirement benefit accounting information for investors, creditors, 

employees, retirees, and others. (B17, SFAS 158). FASB Chairman Robert Herz stated
8
: 

We have heard many different views from our constituents about how the current 

                                                        
7
 http://www.cfainstitute.org/centre/topics/comment/2003/031027.html 

8
 http://www.fasb.org/news/nr111005.shtml 
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accounting model should be reconsidered to improve transparency and usefulness. . . . 

While the accounting and reporting issues do not appear to lend themselves to a simple 

fix, the Board believes that immediate improvements are necessary and will look for 

areas that can be improved quickly. 

On December 14, 2005, the FASB confirmed the objectives, scope, and timeline of 

Phase 1, including its intention to complete the SFAS 158 portion of the project by the 

end of 2006. 

On March 31, 2006, the exposure draft for SFAS 158 was issued. The exposure 

draft led to intensive debate among companies, auditors, and financial analysts as well as 

academic researchers on various issues. Many of these debates especially focused on the 

appropriateness of using PBO to measure pension liabilities.  

On September 30, 2006, the FASB issued Statement of Financial Accounting 

Standards No. 158 (SFAS 158)
9
: Employers’ Accounting for Defined Benefit Pension and 

Other Postretirement Plans—An Amendment of FASB Statements No. 87, 88, 106, and 

132 (R), a final standard for the first phase in a two phase project to revise accounting 

requirements for pension and other postretirement benefits and effective for fiscal years 

ending after December 15, 2006. SFAS 158 modified previous accounting requirements 

for pensions in four ways.  

First, the pension funding status which is measured as the difference between the 

fair value of plan assets and the benefit obligation is to be recognized on the balance 

sheet, where the benefit obligation is defined as the PBO for pension plans and as the 

accumulated postretirement benefit obligation (APBO) for any other postretirement 

                                                        
9
 SFAS 158, Employers‘ Accounting for Defined Benefit Pension and Other Postretirement Plans, is 

available on FASB‘s Web: http://www.fasb.org/pdf/fas158.pdf 

http://www.fasb.org/pdf/fas158.pdf
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benefit plan.  

Second, previously unrecognized gains or losses, prior service costs or credits, and 

any transition assets or obligations are recorded as a direct adjustment (net of tax) to 

accumulated other comprehensive income (AOCI). The total adjustment is required to be 

reported as a separate AOCI item in stockholders‘ equity.  

Third, defined benefit plan assets and obligations are measured as of the date of the 

employer's fiscal year-end balance sheet. Previous financial accounting standards allow 

companies to measure plan assets and obligations up to three months before the balance 

sheet date.  

Finally, disclosure in the notes to the financial statements about the effects on net 

periodic benefit cost for the next fiscal year that arise from delayed recognition of the 

gains or losses, prior service costs or credits, and transition asset or obligation are 

improved. 

2.3.2 Timing of adoption SFAS 158  

 

For publicly traded firms, the requirement to recognize the pension funding status 

on the balance sheet is effective for fiscal years ending after December 15, 2006. The 

requirement to measure plan assets and benefit obligations as of the date of the 

employer‘s fiscal year end statement of financial position is effective for fiscal years 

ending after December 15, 2008.  Earlier application of the recognition or measurement 

date provisions is encouraged; however, early application must be for all of an 

employer‘s benefit plans, which might account for why only a few public companies 

adopted the rule early. 

TECH/OPS SEVCON, INC is one of the early adopters. They state in their 2006 
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10-K file:  ―Implementation of these provisions of SFAS #158 is required for fiscal years 

ending after December 15, 2006 and early adoption is encouraged. The Company 

adopted SFAS #158 effective on September 30, 2006…‖ Figure 2.1 illustrates the impact 

of early adoption of SFAS 158 on the balance sheet of TECH/OPS SEVCON, INC. 

Three other companies adopted SFAS 158 early: IMPERIAL SUGAR COMPANY, 

OMNOVA SOLUTIONS, Inc., and LUCENT TECHNOLOGIES. Since the number of 

early adopters account for a small percentage of the total sample, I will not study the 

underlying incentives of early adoptions. 

 

2.3.3 Impact of SFAS 158  

 

2.3.3.1. Benefit of SFAS 158 

 

SFAS 158 is a significant improvement over the previous accounting rules. First, 

this Statement results in financial statements that are more complete because it requires 

firms to recognize the overfunded or underfunded status of its pension plan in its 

statement of financial position rather than in the footnotes.  Second, SFAS 158 results in 

more timely financial information because it requires firms to recognize all transactions 

and events affecting the overfunded or underfunded status of a defined benefit 

postretirement plan in comprehensive income (or changes in unrestricted net assets) in 

the year in which they occur. Moreover, the comparability of financial statements 

between firms will be improved, and the representational faithfulness of statements of 

financial position enhanced, by requiring that plan assets and benefit obligations be 

measured as of the date of an employer‘s year-end statement of financial position. 

Previously, it was permitted up to three months earlier. Finally, SFAS 158 results in 

financial reporting that is more understandable by eliminating the need for reconciliation 
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in the notes to financial statements. 

While SFAS 158 has vastly improved pension and other postretirement benefit 

accounting, it also has caused much controversy. Much of the controversy surrounding 

the issuance of SFAS 158 is related to its requirement to recognize the pension funding 

status on the balance sheet. While this same information was disclosed in the footnotes 

accompanying the financial statements under SFAS 87 and SFAS 132, opponents of 

SFAS 158 argued that balance sheet recognition of a pension obligation would adversely 

affect users' perceptions of related companies' financial condition (SFAS 158, page 65).  

 

2.3.3.2. Impact of SFAS 158 on Balance Sheet 

 

I use Caterpillar Inc. to illustrate the impact of SFAS 158 on balance sheet. At the 

end of 2005, Caterpillar Inc. disclosed the fair value of its defined benefit pension assets 

(U.S. and non U.S.) as $11,465 million and its pension obligations as $13,040 million, 

giving it a net under-funded position of $ 1,575 million. The company discloses $325 

million in unamortized prior service costs, $3,816 million in unrecognized net actuarial 

losses, $2 million in unrecognized net obligation existing at adoption of SFAS 106/87, 

and $2 million in contributions after made in measurement date. The amount of $2,570 

million of assets is recognized on the balance sheet although the plan is underfunded.  

With the adoption of SFAS 158, the underfunded position of $1,575 million rather 

than $2,570 million assets is reported as a liability on the balance sheet. The previously 

unamortized $4,143
10

 million times (1- tax rates) will be reflected in other comprehensive 

loss (i.e., a reduction of shareholders‘ equity). The other comprehensive loss is reported 

as net of deferred taxes. Assuming that the tax rate for Caterpillar Inc. is 35%, the 

                                                        
10

 4143= 325+3816+2 
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adoption of SFAS 158 will reduce shareholders equity by $1,424
11

 million. This in turn 

leads Caterpillar Inc.‘s debt-to-equity ratio to increase.  The adoption of SFAS 158 also 

causes increases in two other common ratios that use debt or equity amounts: market-to-

book and return on equity. Table 2.1 details the calculations of adjustments used in 

Caterpillar Inc. for year 2005.  

Figure 2.2 summarizes the impact of the initial adoption of SFAS 158 on Caterpillar 

Inc.‘s balance sheet, as of December 31, 2006. Figure 2 illustrates how the pension and 

other postretirement plans of year 2006 are reported under the new rule. 

 

2.4.1.1 Impact of SFAS 158 on Income Statement 

 

Under SFAS 158, gains and losses, prior service costs and credits, and any 

remaining transition amounts under SFAS 87 and SFAS 106, that have not yet been 

recognized through net periodic benefit cost will be recognized in accumulated other 

comprehensive income, net of tax effects, until they are amortized as a component of net 

periodic cost. Thus, SFAS 158 does not have a direct income statement effect. However, 

SFAS 158 has the potential to impact the income statement indirectly in that it could 

provide firms with incentives to take real actions such as a pension freeze decision to 

avoid the negative effect of SFAS 158. 

 

2.4.2 Impact of SFAS 158 on Debt Covenants  

For firms with underfunded plans, SFAS 158 increased their recognized liabilities 

and decreased shareholders equity. Liabilities and shareholder‘s equity are used in debt 

covenants. Debt covenants often require borrowers to maintain certain financial ratios 

that are based on financial statements. For example, some covenants often require the 

                                                        
11

1424= (4,143-1,953)*65% 
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borrower to maintain minimum levels of shareholder equity while other covenants 

require that the borrowing company keep debt below a specified ratio to capital, defining 

capital as debt plus shareholder equity. To the extent that SFAS 158 increased the 

leverage, the application of SFAS 158 would have an impact on debt covenant. Debt 

covenant violation is costly. To avoid this cost, some firms amended their debt covenants. 

For example, Rocks of Ages Company stated: ―Our credit facility also requires that the 

ratio of our total liabilities to net worth (the "Leverage Ratio") not exceed 2.0. Pursuant 

to the Amendment described above, the calculation of the Leverage Ratio was changed by 

excluding from that calculation any change in tangible net worth (up to a maximum of 

$6,000,000) directly resulting from the Company's compliance with SFAS No. 158. In 

relevant part, SFAS No. 158 requires us to place on our books certain unrecognized and 

unfunded retirement liabilities as of December 31, 2006. As of December 31, 2006, we 

were in compliance with the Leverage Ratio covenant as amended, and we expect to be in 

compliance with this covenant throughout the remaining term of the credit facility.‖  

Similarly Boeing Co. disclosed their financial statement changes due to the adoption of 

SFAS 158 as follows: ―The adoption of SFAS 158, together with the annual 

remeasurement of our pension plans, resulted in a net $6,509 million decrease in 

Shareholders' equity. ….. The covenants for our debt and credit facilities were amended 

to exclude the impacts of SFAS No. 158.‖    
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Table 2.1 The Adjustment Calculations for Caterpillar Inc.  

Panel A: Calculations of Adjustments -Caterpillar Inc. ( in millions) 

  Total 2005= U.S. Pension+  Non-U.S. Pension 

 PBO—end of year $13,040  10,679 2,361 

 FVPA—end of year $11,465  9,441 2,024 

 Contributions subsequent to the measurement date $2  1 1 

 Total plan assets $11,467  9,442 2,025 

 Net underfunded: end of year $1,573  1,237 336 

 Unrecognized actuarial loss $3,816  3,070 746 

 Unrecognized PSC $325  303 22 

 Unrecognized trans obligations $2  0 2 

 (Liability) Assets recognized $2,570  2,136 434 

 Difference $4,143  3,373 770 

 
     Panel B:  Components of net amount recognized in financial position 

  Total 2005= U.S. Pension+  Non-U.S. Pension 

 Prepaid benefit costs $1,953  1,487  466  

 Accrued benefit liabilities (130) (71) (59) 

 Intangible Assets 253  237  16  

 Liability for postemployment benefits (852) (760) (92) 

 Accumulated other comprehensive income (pretax) 1,346  1,243  103  

 Net assets ( liability) recognized $2,570  2,136  434  

 
     Panel C: Amounts to be recognized in 2005 AOCI  

Actuarial loss $3,816  see Panel A 

Prior-service cost $325  see Panel A 

Transition obligation $2  see Panel A 

Total $4,143  $3,816 +$325+ $2 

Less: income tax ($1,450) $4,143 x (0.35) 

Net charge to 2005 AOGI $2,693  $5,960 - $2,086 

Retained earnings - unadjusted $11,808  

 Retained earnings - adjusted $9,115  $11,808- $2,693 

% change in retained earnings -23% ($9,115/$11808)-1 

Adjustment to owner's equity: 

  Adjustment to retained earnings $2,693  $11,808- $9,115 

Add back: 

  Amount previously recognized in AOCI (net of tax) $1,269  $1,953x0.65 

Net reduction in owner's equity $1,424  $3693-$1269 

Owner's equity - unadjusted $8,432  

 Owner's equity - adjusted $7,009  $8,432 - $1,424 

% change in owner's equity -17% ($7,009/$8,432) - 1 
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Figure 2.1: The impact of early adoption of SFAS 158 on the balance sheet-

TECH/OPS SEVCON, INC 
 
The changes in the balance sheet at September 30, 2006 arising from the adoption of SFAS #158 are set out below:  

 

(in thousands of dollars) 

  

  

  

Before 

implementation 

of SFAS #158      

Change 

due to 

SFAS 

#158     

After 

implementation 

of SFAS #158   

ASSETS                     

Prepaid expense and other current assets    $ 1,290   $ (443 ) $ 847   

Total current assets     13,484     (443 )   13,041   

Long-term deferred tax asset     -     881     881   

Total assets     18,214     438     18,652   

LIABILITIES AND STOCKHOLDERS’ EQUITY                     

Accrued expenses     3,102     (401 )   2,701   

Total Current liabilities     6,074     (401 )   5,673   

Deferred taxes on income     124     (124 )   -   

Liability for pension benefits     -     2,886     2,886   

Cumulative other comprehensive income     207     (1,923 )   (1,716 ) 

Total Stockholders‘ equity     11,960     (1,923 )   10,037   

Total liabilities and stockholders‘ equity     18,214     438     18,652   

 
Source: TECH/OPS SEVCON, INC 10-K file for the fiscal year ended September 30, 2006 
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Figure 2.2 The impact of the initial adoption of SFAS 158, as of December 31, 2006 
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Figure 2.3: Portions of Caterpillar Inc.'s 2006 10-K (from Note 13) 
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Figure 2.3:  (Continued) 

 

C. Funded status  
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Figure 2.3:  (Continued) 
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CHAPTER 3: FIRMS’ RESPONSES TO SFAS 158 
  

 

In this chapter, I investigate firms‘ responses to SFAS 158. In addition to cosmetic 

manipulation activities which include discretionary accruals, I also consider one type of 

real activity manipulation- non-pension debt change. 

3.1. Incentives to reverse the impact of SFAS 158 

For firms with underfunded pension plans, the financial statement effect of SFAS 

158 can be significant in two ways. First, the requirement of SFAS 158 to recognize the 

excess of the PBO over the FVPA as a balance sheet liability may impact user 

perceptions. While this same information has been disclosed in the footnotes to the 

financial statements prior to the issuance of SFAS 158, prior research indicates that 

balance sheet recognition of this obligation increases users' perceptions of this item as 

debt (Harper et al., 1987; Davis-Friday et al., 2004; and Amir, 1993). Thus, SFAS 158 

may impact the market's perception of a firm‘s financial condition. This in turn may 

adversely affect the firm‘s ability to raise capital on favorable terms (this is investigated 

in chapters 4-5). 

  Second, the requirement of SFAS 158 to recognize the excess of the PBO over the 

FVPA as a balance sheet liability will increase the recognized pension liability and 

decrease the amount of shareholder‘ equity, leading to a higher leverage.
12

 Since these 

                                                        
12

  For example, Bryan et al. (2007) examines the effects that SFAS 158 had on the balance sheet for the 30 

Dow Jones industrial average companies. The analysis concludes that the increase in liabilities combined 

with reduction in owners‘ equity lead to an average increase in debt-to-equity ratio by 19% for the sample 

corporations.   
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numbers may be used in debt covenants
13

, the adoption of SFAS 158 increases the 

likelihood of debt covenant violations
14

. Debt covenant violation gives debt holders the 

right to terminate the lending agreement and demand immediate repayment of the loan. In 

addition, a firms‘ ability to raise additional capital may be substantially reduced when 

debt covenant violation occurs (Roberts and Sufi, 2009b).  Some companies have written 

language into their loan agreements that prevent covenants from being violated solely by 

accounting changes
1516

(Mohrman, 1996), and in other cases lenders will amend, waive or 

renegotiate covenants
17

. Still, firms are sometimes forced to make substantial concessions 

to lenders when renegotiating/amending credit agreements that contain financial 

covenants (Roberts and Sufi, 2009a)
18

.  

Therefore SFAS 158 provides firms with incentives to take actions to 

                                                        
13

 For example, Electronic Data Systems Corp. of Plano, Texas (EDS) has a covenant that requires a 

minimum amount of shareholder equity, adjusted for net income and any money raised by selling new 

shares. 

 
14

 As of the end of 2005, the required shareholder equity for EDS was $6.42 billion. Its shareholder equity 

was $7.51 billion at that point. However, that could change under SFAS 158. With the adoption of the new 

rule, EDS‘s shareholders equity decreased by $1.63 billion to $6.45 billion at the end of 2006, very close to 

the $6.42 billion required by the covenant. 

 
15

  For example, PENTAIR INC stated in its 2006 proxy statement: ―Consolidated Net Worth means the 

value of stockholders' equity of the Company and its Restricted Subsidiaries determined on a consolidated 

basis in accordance with GAAP; provided, however , that the Company may exclude from the calculation 

of Consolidated Net Worth any amounts attributable to adjustments resulting from the application of (i) 

translation of currency (FAS 52), (ii) benefit plan and pension adjustments (FAS 87 and FAS 158), (iii) 

market value of derivatives (FAS 133), (iv) non-cash write-offs or write-downs of goodwill and other 

intangible assets and (v) any other non-cash write-offs or write-downs resulting solely from changes in 

GAAP arising after the date of Closing.‖ 

 
16

 The use of rules that were in place at the time of the contract, regardless of any subsequent accounting 

rule changes, is frozen GAAP. 

 
17

 For example, in its 2006 10-K filing, Boeing Co. stated that ―The adoption of SFAS 158, together with 

the annual re-measurement of our pension plans, resulted in a net $6,509 million decrease in Shareholders' 

equity. This decrease does not affect cash flows or the funded status of our benefit plans. The covenants for 

our debt and credit facilities were amended to exclude the impacts of SFAS No. 158. ". 

 
18

  For example, while we know Boeing Co. was able to amend its covenant to exclude SFAS 158, we do 

not know if it made any concessions to do so. 
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minimize/avoid increased costs associated with the market perception of increased risk 

and those associated with debt covenants. The specific response (or mix of responses) 

selected by each firm is determined by the relative costs and benefits of alternative 

responses, and by factors such as the standard‘s impact on accounting ratios and the 

amount of pre- adoption ‗slack‘ relative to limits specified in affected contracts.  In this 

study, I examine manipulation of discretionary accruals, which does not have a first order 

impact on cash flows, but has the ability to increase (via an increase in net income) 

shareholders equity and consequently reduce leverage ( a cosmetic change). I also 

investigate reductions in non-pension leverage, which do have impact on cash flows. 

Using two well established models, I fail to find that firms use discretionary 

accruals to offset impact of SFAS 158. In contrast, I find that firms with pension deficit 

decreases their non-pension D/E ratio after SFAS 158, and the decrease is more 

pronounced for firms with a higher pension deficit.  One interpretation of the finding is 

that firms use the most efficient choices to minimize the cost of adopting SFAS 158. 

Firms‘ potential responses to the rule depend on the costs and benefits associated with 

that discretionary behavior. While accruals manipulations do not affect either real 

operations or cash flows, aggressive accruals manipulations can increase the probability 

of a qualified opinion from auditors and financial penalties from regulators (SEC 

litigation) (Wang and D‘Souza) . 

I continue in section 3.2 which reviews relevant literature. Section 3.3 derives my 

hypotheses.  Section 3.4 discusses my data and descriptive statistics. Section 3.5 presents 

the empirical findings. Section 3.6 provides the sensitivity tests and Section 3.7 contains 

a summary and conclusion. 
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3.2. Literature Review  
 

3.2.1. Responses to mandatory accounting changes  

There is a plethora of prior literature providing evidence that managers exercise 

discretion in responding to mandatory accounting changes. For example, Balsam et al. 

(1995) document that when a timing option is provided, firms usually adopt income-

increasing regulations in the year in which their change in return on assets would have 

been the lowest and the increase in the tightness of debt covenants is the greatest. Balsam 

et al. (2003) find that firms understate the pro forma stock option expense in the year they 

implement SFAS No. 123, to reduce criticism of their compensation practices.  

More recently, Beatty and Weber (2006) offer evidence that SFAS 142 adoption 

choices are associated with contracting and market incentives. Firms‘ debt contracting, 

bonus, turnover, and exchange delisting incentives affect their decisions to accelerate or 

delay expense recognition on the income statement, and firms‘ equity market 

considerations affect their preference for above-the-line vs. below-the-line accounting 

treatment. Balsam et al (2008) and Chowdhary et al. (2009) show that publicly held 

companies accelerated the vesting of some or all of their employee stock options in 

advance of adopting SFAS 123R. They conclude that the accelerated vesting of options is 

a form of earnings management. 

With regard to postretirement benefit plans, Amir (1993) finds that prior to the 

discussions on SFAS 106, investors underestimated the full effect of the postretirement 

benefit liability on firm value, even though the information to calculate the economic 

consequence was disclosed in the footnotes to financial statements. Smith and Rezaee 
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(1995) document that the probability of adopting the income-reducing accounting 

standard (SFAS 106) early is significantly higher for more profitable firms. Mittelstaedt 

et al. (1995) finds that benefit reductions in employer-sponsored retiree health care plans 

following the approval of SFAS No. 106.  

3.2.2. Debt covenant violation 

Several studies examine the cost associated with debt covenants violations and 

provide evidence that debt covenant violation is costly. For example, Beneish and Press 

(1993) find that, as a result of technical violation, lenders increase their control of firm 

activities and exercise various contractual rights, which impose refinancing and 

restructuring costs on violators. Roberts and Sufi (2009a) shows that firms are sometimes 

forced to make substantial concessions to lenders when renegotiating private credit 

agreements that contain financial covenant. Further, Roberts and Sufi (2009b) find that 

the firms‘ ability to raise additional capital may be substantially reduced when debt 

covenant violation occurs.  

With regard to the cost associated with the stock market, El-Gazzar (1993) finds 

that the stock market reacts negatively to the announcement of Statement of Financial 

Accounting Standard (SFAS) 13, which requires capitalization of leases and thereby 

increases the likelihood of covenant violation. Similarly, Core and Schrand (1999) find 

that firms close to violating debt covenants experience a greater negative stock price 

reaction to bad news than do firms that are not close to violating covenants.  

3.2.3. Actions taken to reduce the cost of debt covenant violation 

Previous research supports that firms manage discretionary accruals to reduce the 

cost of debt covenant violation. For example, Sweeney (1994) finds that during years -5 
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to 2 surrounding technical default, the cumulative effect of accounting changes made by 

130 firms violating debt covenants are significantly more income-increasing than changes 

made by non-defaulting firms in a matched sample. DeFond and Jiambalvo (1994) 

support this finding, showing that both in the year of violation and in the year prior to 

violation, abnormal accruals are positive and significant. More recently, Beatty and 

Weber (2003) find that firms with debt covenants are more likely to adopt income-

increasing accounting policies than their non-covenant counterparts.  

In contrast, DeAngelo et al. (1994) find no statistical difference in the accounting 

choices made by firms facing potentially binding debt covenants than firms without such 

binding debt covenants and conclude that the accounting choices reflected the firms‘ 

financial difficulties rather than attempts to either avoid debt covenant violation or mask 

the financial difficulties. Healy and Palepu (1990) find that firms cut dividends and do 

not appear to make accounting changes to avoid violating the dividend constraint in debt 

covenants. Imhoff and Thomas (1988) find that firms decrease conventional debt and 

increase equity to minimize the leverage-increasing effect of SFAS No. 13, which 

requires firms to move capital leases from the footnotes onto the balance sheet.  

3.2.4. Substitution effects on cosmetic and real earnings management. 

More recently, literature studied the substitution effects on cosmetic and real 

earnings management. For example, Graham et al. (2005) did a survey of top executives 

and find that managers prefer real earnings management activities compared to accrual-

based earnings management. They explained that real earnings management can be 

indistinguishable from optimal business decisions, and thus more difficult to detect. 

Zang (2006) analyzes the tradeoffs between accruals manipulations and real 
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earnings management. She suggests that decisions to manage earnings through ―real‖ 

actions precede decisions to manage earnings through accruals. She points out that real 

manipulation is positively correlated with the costs of accruals manipulation, and that 

accruals and real manipulations are negatively correlated. She concludes that managers 

treat the two strategies as substitutes.  

In contrast to Zang (2006), Wang and D‘Souza (2006) investigate the pecking order 

of manipulation choices and find that: managers prefer to use accounting techniques to 

manage earnings over real manipulations given the latitude to use either option. They 

conclude that there are costs and benefits associated with both types of earnings 

managements. Firms trade off real and accruals manipulations based on their relative 

costs and benefits. 

In this study, I extend prior research by investigating firms‘ manipulation activities 

under the setting of SFAS 158, a mandatory pension accounting rule. I study both 

cosmetic manipulation, which have no direct cash flows consequences, and real actions 

that do affect cash flows.  

3.3. Hypotheses Development 

My first objective is to investigate the existence of pension deficit on a firm‘s 

discretionary actions. For a firm with underfunded pension plans, SFAS 158 increased its 

liabilities and decreases its shareholder‘s equity, which leads to a high leverage. Those 

numbers are used for debt covenant. Debt violation is costly. Consequently SFAS 158 

provides firms with the incentive to avoid/minimize the contracting costs. Positive 

accounting theory predicts that firms approaching debt covenant violation will make 

income-increasing accounting choices to loosen their debt constraints. Prior literature 
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finds evidence consistent with this argument (DeFond and Jiambalvo, 1994; and Sweeney, 

1994).  This discussion leads to my first hypothesis: 

H3.1: Ceteris paribus, firms with pension deficit are more likely to increase 

discretional accruals in response to SFAS 158, and the increase is more pronounced for 

firms that have a larger pension deficit. 

My second objective is to investigate capital structure changes such as the reduction 

of non-pension leverage of firms to mitigate the impact of SFA 158. Recent research on 

substitution effects on cosmetic and real financial statement management suggests that 

firms trade off real and accruals manipulations based on their relative costs and benefits 

(Zang, 2006; and Wang and D‘Souza, 2006).  Accrual manipulation has no direct impact 

on cash pay. However, aggressive discretionary accruals in the year a new rule went into 

effect might cause more attention from auditors and other outsiders. This in turn increases 

the probability of litigation risk and outside scrutiny, both of which can destroy firm 

value (Palmrose et al, 2004).  In contrast, real activity manipulation is more opaque than 

accounting earnings management, making it more difficult to detect by shareholders, SEC 

regulators, or auditors (Graham et al., 2005). Hence, the probability of lawsuits with real 

activity manipulation is less likely than with accruals management. This discussion leads 

me to my second hypothesis: 

H3.2: Ceteris paribus, firms with pension deficit are more likely to decrease non- 

pension liabilities in response to SFAS 158, and the decrease is more pronounced for 

firms with a larger pension deficit. 

3 .4  Models, sample and tests 

3.4.1. The impact of SFAS 158 on accounting discretionary accruals 
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3.4.1.1. Models 

3.4.1.1.1. Discretionary accruals model estimation 

Following Defond and Jiambalvo (1994), I compute discretionary accruals based 

on the cross-sectional modified Jones (1991) model. I define total accruals (TA) as net 

income before extraordinary items minus operating cash flows. To obtain discretionary 

accruals (DA), I regress the following: 

𝑇𝐴𝑖,𝑡

𝐴,𝑖𝑡−1
= 𝑎1 × (

1

𝐴,𝑖𝑡−1
) + 𝑎2 ×

∆𝑅𝐸𝑉𝑖,𝑡

𝐴𝑖,𝑡−1
+ 𝑎3 ×

𝐺𝑃𝑃𝐸𝑖,𝑡

𝐴𝑖,𝑡−1
+ 𝜀𝑖,𝑡        (3.1) 

where 𝑇𝐴𝑖,𝑡 is the current accruals for firm i in fiscal year t,  𝐴,𝑖𝑡−1 is the total assets for 

firm i in fiscal year t−1, ∆𝑅𝐸𝑉𝑖,𝑡 measures the change in revenues for firm i in year t less 

revenues in t−1, 𝐺𝑃𝑃𝐸𝑖,𝑡 is gross property plant and equipment for firm i at the end of 

year t, and 𝜀𝑖,𝑡  is the residual.  I run regression (3.1) cross-sectionally on an annual basis 

on all firms recorded in Compustat with the same two-digit SIC industry code. DA is then 

estimated as: 

𝐷𝐴𝑖,𝑡 =
𝑇𝐴𝑖,𝑡

𝐴,𝑖𝑡−1
− �̃�1 × (

1

𝐴,𝑖𝑡−1
) − �̃�2 ×

∆𝑅𝐸𝑉𝑖,𝑡

𝐴𝑖,𝑡−1
− �̃�3 ×

𝐺𝑃𝑃𝐸𝑖,𝑡

𝐴𝑖,𝑡−1
    (3.2) 

Where ã are the estimated parameters from equation (3.1). 

For robustness test, I also compute accruals based on the performance-matched 

discretionary accruals advanced in Kothari et al. (2005). Following Kothari et al. (2005), 

I match each firm-year observation with another from the same two-digit SIC code and 

year with the closest return on assets in the current year, ROAit (net income divided by 

total assets). My results, using this alternate measure of accruals, are consistent with 

those from the cross sectional in Defond and Jiambalvo (1994).  

3.4.1.1.2  Multivariate Model 
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To investigate the impact of SFAS 158 on changes in a firm‘s reported 

discretionary accruals, I use the following model to test my hypotheses.  

         (3.3)          ti,,9,8,71,6

,5,4,3,2,10,









 titititi

titititititi

ROAOpCashFlowMVELEV

GrowthBMLEVplusPensionSuricitPensionDefDA

 

Where, 

𝐷𝐴                = Discretionary accruals by following Defond and Jiambalvo (1994) and the 

Kothari et al (2005) performance matching procedure  

PensionDeficit   = Projected pension benefit obligation (PBO) minus fair value pension 

assets at the end of year t scaled by the total assets of the company at 

the beginning of the year if under-funded, 0 if over-funded;  

PensionSurplus   = Fair value pension assets minus projected pension benefit obligation 

(PBO) at the end of year t scaled by the total assets of the company at 

the beginning of the year if over-funded, 0 if over-funded;  

LEV                      = Total liabilities deflated by total assets; 

BM                = Book value of equity at the end of year t deflated by the market value 

of equity at the end of year t; 

Growth                 = year t revenue minus previous year‘s revenue and then deflated by 

previous year‘s revenue; 

Δ Leverage           = change of leverage from end of year t-1 to end of year t; 

MVE                  = the logarithm of market value of equity at the end of year t. The 

market value is calculated as the share price times common shares 

outstanding; 

OpCashFlow    = operating cash flow, defined as operating cash flow in year t deflated by 



39 

 

previous year‘s total asset; 

ROA                = income before extraordinary items in year t deflated by previous year‘s 

total asset; 

 i                         = firm i; 

t                         = year t; 

For firms with a pension deficit, SFAS 158 might increase their contracting costs 

by increasing liabilities, decreasing owners‘ equity, and increasing leverage. As stated in 

hypothesis 1, I expect firms with pension deficits to increase their discretionary accruals 

in 2006. I have no priori expectation on the impact of a pension surplus on discretionary 

accruals but include it for completeness.  

   In addition to the variables of interest, I control for several other factors 

suggested by the previous literature as being associated with discretionary accruals. First, 

I include operating cash flow (OpCashflow) deflated by total assets as my control 

variable because prior literature documents that operating cash flow is negatively 

associated with abnormal accruals (Ashbaugh et al., 2003). Second, I include firm growth 

as a control variable because prior literature suggests that firm growth is positively 

associated with discretionary accruals (Menon and Williams 2004). Third, I include the 

log of a firm‘s assets to control for firm size. Previous studies (Kothari et al., 2005; and 

Daniel et al., 2008) find that firm size is negatively correlated with discretionary accruals. 

Fourth, I include BM as a control variable.  Prior research finds BM to be negatively 

related to discretionary accruals (Ashbaugh et al. 2003; Butler et al. 2004; Menon and 

Williams 2004). Finally, following prior research (Kothari et al., 2005), I use lagged 

return on assets (ROA) to control for prior performance. 
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3.4.1.2 Sample selection procedure for accounting discretionary accruals test 

 

The sample selection procedure is summarized in Panel A, Table 3.1. Initially, 

5,080 firms for year 2006 are retrieved from the annual Compustat database. I limited the 

sample to firms with December fiscal year-ends to ensure comparability regarding the 

timing of discretionary accruals assumption changes. I eliminated 1,478 financial and 

utilities firms due to the fact that financial and utilities firms are regulated businesses 

with unique reporting and disclosure requirements, reducing the sample size to 3,062 

firms. I delete 225 firms in non-classifiable industry (missing SIC code), reducing the 

sample to 3,377 firms. Next, I deleted all firms with insufficient data to calculate 

discretionary accruals using the Cross-Sectional Modified Jones Model for the main 

sample, reducing the sample size to 3,059 unique firms. I then delete firms that do not 

sponsor defined pension plans, reducing the sample size to 699. Finally, I removed 33 

firms with missing control-variable data required for the multiple regression analyses, 

reducing the sample size to 663 distinct firms for 2006. 
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Table 3.1 Sample Selection Process 

 
Panel A: Summary of the sample selection-discretionary accruals 

 

Selection Criteria 

No. of 

Unique 

Firms 

Complete US firms with December fiscal year end in Compustat for year 2006      5,080  

Less: firms in finance and utilities industry 

       

(1,478 ) 

Non finance and utilities Firms        3,602  

Less: firms in non-classifiable industry (missing SIC code)           (225) 

Non finance and utilities Firms with valid SIC code        3,377  

Less:  firms with insufficient data for accounting accruals calculation           (318) 

 

Firms with valid data for accounting accruals calculation      3,059  

Less: firms not sponsoring defined benefit plans        (2,363)  

Firms with defined pension plans and data for discretionary-accruals         696  

Less: firms missing control variable data           (33) 

Final sample        663  
 

 

Panel B: Summary of the sample selection - Non-pension debt change 

US firms with December fiscal year end in Compustat for year 2006      5,080 

Less firms in financial services and utilities industry 

          

(1,478) 

 

US Industrial firms with December fiscal year end      3,602 

Less firms not covered in Compustat pension database 

          

(2,843)   

Firms with data for leverage calculation and pension information        759 

Less firms with missing or invalid data to calculate change of non-pension 

leverage        (69) 

Final Sample 690 
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Table 3.2 Variable Definitions 

 

Variables  Definition 

DA   Discretionary accruals by following Defond and Jiambalvo (1994) 

and  the Kothari et al (2005) performance matching procedure; 

 

icitPensionDef   The pension plan funding status (projected pension benefit 

obligation (PBO)) minus pension assets scaled by total assets of the 

company at year t-1 if under-funded, 0 if over-funded;  

 

PensionSurplus  The pension plan funding status (pension assets minus projected 

pension benefit obligation (PBO)) scaled by total assets of the 

company at year t-1  if over-funded, 0 if under-funded;  

 

LEV    A firm‘s total debt scaled by its scaled by total assets of the 

company at the beginning of fiscal year ;  

 

BM  The book value of equity divided by the market value of equity. 

Growth Year t revenue minus previous year‘s revenue and then deflated by 

previous year‘s revenue; 

 

Δ LEV               Change of leverage from end of year t-1 to end of year t; 

 

OpCashFlow Operating cash flow  in year t deflated by previous year‘s total 

asset; 

 

ROA Income before extraordinary items in year t deflated by previous 

year‘s total asset; 

 

Δ LEV NPE            Change of non pension leverage. Leverage is defined as:  Non-

pension liabilities divided by the adjusted book value of 

shareholder‘s equity. Non-pension liabilities equal to firm‘s total 

liabilities recognized minus its pension funding status recognized 

on the balance sheet. The adjusted book value of shareholder‘s 

equity is measured as the book value of shareholder‘s equity plus 

the pension funding status recognized on the balance sheet. 

Recognized pension funding status is calculated as Compustat item 

PBPRO minus item PPLAO, after SFAS 158, and item PBLC plus 

item PBLLT before SFAS 158;  

 

Δ LEV NPA            Change of non pension leverage. Leverage is defined as:  Non-

pension liabilities divided by the book value of total assets.  

 

 Continued on next page 
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Table 3.2 ( Continued)  

Δ (LEV) NP _Ind     Industry median change of non-pension leverage at year t. Industry 

classification is based on the first two digits of firm‘s SIC code; 

 

∆Depre                Change of depreciation and amortization (Compustat Item DP) 

deflated by total assets; 

 

∆FixedAsset Change of net Property Plant and Equipment (Compustat Item 

PPENT) deflated by total assets; 

 

∆MTB              Change of market to book ratio. The ratio is calculated as the 

market value of equity (Compustat Item PRCC_F times CSHO) 

plus total book value of debt and preferred stock minus deferred tax 

(Compustat Item TXDICT), scaled by book value of total assets 

(Compustat Item AT); 

 

∆ROA              Change of return on assets (ROA). ROA is calculated as operating 

income before depreciation (Compustat Item OIBDP), scaled by 

Total assets (Compustat Item AT)  

 

 

3.4.1.3 Descriptive Analysis-accounting discretionary accruals 

Panel A, Table 3.3 summarizes for the sample mean, standard deviation, median, 

and first and third quartiles for my dependent and independent variables after winsorizing 

all the variables at the 1st and the 99th percentile to remove the effect of outliers. 

Discretionary accruals (DA) have a mean of 0.0267 and median of 0.0102, indicating 

some larger right tailed values. The mean (median) pension deficit (PensionDeficit) is 

0.0321(0.0179). Recall that the pension deficit is defined as projected pension benefit 

obligation minus pension assets scaled by the market value of the company if under-

funded, 0 if overfunded. Consequently this indicates that more than 50 percent of firms 

have underfunded pension plans. In contrast very few firms (<75% of the sample) have a 

pension surplus as the third quartile is zero.  

As for the control variables, the mean (median) of the leverage (LEV) is 0.6856 
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(0.6293). The mean (median) of the leverage change (Δ LEV) is -0.0053(0.0015), 

indicating that compared to year 2005, the leverage of firms decreased in year 2006. Of 

the other control variables, the mean (median) of the book to market value (BM) is 

0.1409 (0.3733). The mean (median) of the firm growth (Growth) is 0.1193 (0.0846). 

Operating cash flow (OpCashFlow), return on firm assets (ROA), and market value of 

equity (MVE) measures average at 0.0945, 0.0594, and 7.2326, respectively. 

Table 3.3 Descriptive Statistics 

 

Panel A: Descriptive Statistics- discretionary accruals 

    
N Mean 

1st  

Quartile 
Median 

3rd  

Quartile   

 

DA
(1)

 663 0.0267 -0.0998 0.0102 0.1726 

 

 

PensionDeficit 663 0.0321 0.0035 0.0179 0.0434 

   PensionSurplus 663 0.0043 0.0000 0.0000 0.0000   

 

LEV 663 0.6856 0.4857 0.6293 0.8088 

 

 

BM 663 0.1409 0.2245 0.3733 0.5710 

 

 

GROWTH 663 0.1193 0.0167 0.0846 0.1748 

 

 

ΔLEV 663 -0.0053 -0.0774 0.0015 0.0940 

 

 

MVE 663 7.2326 5.9874 7.3678 8.4818 

 

 

OpCashFlow 663 0.0945 0.0485 0.0933 0.1406 

 

 

ROA 663 0.0594 0.0152 0.0543 0.1009 

 (1) Discretionary accruals estimated using cross-sectional modified Jones model 
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Panel B: Descriptive Statistics- Non-Pension Leverage  
 

    
N Mean 1st Quartile Median 

3rd 

Quartile   

 

Δ LEV NP             690 -0.3247 -0.3982 -0.0854 0.0834 

 

 

PensionDeficit 690 0.0299 0.0000 0.0102 0.0329 

 

 

PensionSurplus 690 0.0044 0.0000 0.0000 0.0000 

 
  LEV NP, t-1 690 2.1232 0.7303 1.2332 2.0962   

 

Δ (LEV) NP _Ind     690 -0.0645 -0.0614 -0.0241 -0.0007 

 

 

ΔDepre 690 -0.0006 -0.0040 -0.0004 0.0027 

 

 

ΔFixedAsset 690 -0.0005 -0.0163 -0.0009 0.0143 

 

 

ΔMTB 690 0.0413 -0.1219 0.0376 0.2065 

 

 

ΔROA 690 0.0020 -0.0170 0.0023 0.0245 

  

Table 3.4 presents the Pearson (above the diagonal) and Spearman (below the 

diagonal) correlations for variables used in this study with significance levels reported at 

the 0.01 level. The highest correlation among the independent variables is the Pearson 

correlation between operating cash flow and return on assets (.57).  More importantly, the 

variance inflation factors reported in my regressions are less than 1.78 for all independent 

variables, indicating that multicollinearity is not a problem. 

  



46 

 

Table 3.4 Correlation Matrix 

Panel A: Correlation Matrix- discretionary accruals  

  
  DA

(1)
 MVE BM ROA LEV OpCashFlow ΔLEV GROWTH 

Pension 

Deficit 

Pension 

Surplus   

 

DA
(1)

 1.0000 -0.0078 -0.0280 0.1109 0.0580 -0.0801 -0.0666 -0.0897 0.0184 -0.0448 

 

 

MVE 0.0055 1.0000 0.1894 0.3012 -0.0732 0.3683 0.0324 0.0686 -0.2372 0.0437 

 

 

BM -0.0099 -0.2252 1.0000 0.2163 -0.3424 0.0925 -0.0880 0.0943 -0.2166 0.0324 

 

 

ROA 0.0612 0.3515 -0.2115 1.0000 -0.2500 0.5725 -0.1705 0.1182 -0.2082 0.0592 

 

 

LEV 0.0639 -0.0314 -0.3552 -0.2606 1.0000 -0.1424 0.4712 0.1014 0.3302 0.0148 

 

 

OpCashFlow -0.0901 0.3878 -0.2558 0.6033 -0.1952 1.0000 0.0917 0.1691 -0.1852 -0.0169 

 

 

ΔLEV -0.0312 0.0354 -0.2005 -0.0651 0.4028 0.0842 1.0000 -0.0412 0.1177 0.0487 

 

 

GROWTH -0.1340 0.0811 0.0038 0.2127 0.0514 0.1562 0.0110 1.0000 -0.1423 0.0421 

 

 

PensionDeficit 0.0043 -0.1491 -0.1327 -0.0801 0.2168 -0.1102 0.1393 -0.0869 1.0000 -0.1691 

   PensionSurplus 0.0542 0.0685 0.0161 0.0528 -0.0505 0.0497 0.0528 -0.0055 -0.5864 1.0000   
* Pearson(Spearman) correlation show above (below) the diagonal. 

(1)
 Discretionary accruals estimated using cross-sectional modified Jones model 

Panel B: Correlation Matrix—Non-pension Leverage 

  

Variable Δ LEV NP             
Pension 

Deficit 

Pension 

Surplus 
ΔROA ΔMTB ΔDepre 

ΔFixed 

Asset 

Δ (LEV) NP  

_Ind     
LEV NP, t-1   

 

Δ LEV NP             1.0000 -0.2791 0.1691 -0.0451 -0.0178 0.0329 0.0632 0.2972 -0.5944 

 

 

PensionDeficit -0.4022 1.0000 -0.4461 -0.0154 0.0377 -0.0504 -0.0185 -0.1724 0.2042 

 

 

PensionSurplus 0.2152 -0.1084 1.0000 0.0021 0.0152 0.0093 -0.0042 -0.0216 -0.0085 

 

 

ΔROA -0.1872 0.0079 0.0059 1.0000 0.1999 0.0888 -0.0075 -0.0068 0.0931 

 

 

ΔMTB -0.1104 0.0721 0.0445 0.3316 1.0000 0.0965 -0.0168 -0.0660 0.0619 

 

 

ΔDepre -0.0219 -0.0567 0.0236 0.1964 0.0463 1.0000 0.3313 0.0172 0.0072 

 

 

ΔFixedAsset 0.0801 -0.0374 0.0658 0.0554 0.0006 0.3644 1.0000 -0.0087 -0.0873 

 

 

Δ (LEV) NP _Ind     0.2202 -0.1479 -0.0349 -0.0838 -0.0664 0.0209 0.0186 1.0000 -0.2625 

   LEV NP, t-1 -0.4241 0.2611 -0.0298 0.1501 0.0810 0.0698 -0.0464 -0.1233 1.0000   

* Pearson(Spearman) correlation show above (below) the diagonal. 
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3.4.1.4 Empirical Results 

I use both the cross-sectional modified discretionary accruals and the 

performance-matched discretionary accruals advanced in Kothari et al. (2005) to test my 

hypotheses. The results are reported in Table 3.5.  

Model 1 of Table 3.5 report the results by using discretionary accruals estimated 

from modified cross-sectional Jones (1991) model.  From Model 1, coefficients on 

pension deficit and pension surplus are both negative and insignificantly different from 

zero, indicating firms with pension deficit are not more likely to increase their accounting 

discretionary accruals in year 2006 when SFAS 158 went to effect. The results are 

consistent with previous research, suggesting that firms do not make accounting changes 

to avoid violating the debt covenants or mask the financial difficulties (Healy and Palepu 

1990; DeAngelo et al. 1994; and Imhoff and Thomas 1988).   

Of the control variables, growth (GROWTH) and operating cash flow (OpCashFlow) 

are negative and significant at 1%. Return on assets (ROA) and leverage (LEV) are 

positive and significant at 1%. The results are consistent with previous research 

(Ashbaugh et al., 2003). Other control variables are not significantly different from zero. 

In model 2 of table 3.5, I use the performance-matched discretionary accruals 

advanced in Kothari et al. (2005) as dependent variable. The results in model 2 are very 

similar to those presented in model 1. As in model 1, coefficients on the pension deficit 

and pension surplus are insignificant; coefficients on growth (GROWTH) and operating 

cash flow (OpCashFlow) are negative and significant at 1%; and coefficients on growth 

return on assets (ROA) and leverage (LEV) are positive and significant. 



48 

 

Table 3.5 Empirical Results-discretionary accruals 

 

  

Dependent 

Variable 

Model 1: Modified Cross 

Sectional Jones Model 

Model 2: Performance-

Matched Model   

    DA2006 DA2006   

  

Coefficient Coefficient 

 

  

(t Value) (t Value) 

 

  

p Value p Value 

     VIF VIF   

 

Intercept -0.0376 -0.1189 

 

  

(-0.57) (-1.10) 

 

  

0.5711 0.2729 

 

  

0.0000 0.0000 

 

 

PensionDeficit -1.2211 0.1454 

 

  

(-1.60) (0.12) 

 

  

0.1098 0.9032 

 

  

1.0486 1.0646 

 

 

PensionSurplus -0.2597 -0.2746 

 

  

(-0.74) (-0.46) 

 

  

0.4609 0.6443 

 

  

1.2682 1.2924 

 

 

LEV 0.1633 0.2529 

 

  

(2.95)*** (2.82)*** 

 

  

0.0032 0.0049 

 

  

1.7210 1.7191 

 

 

BM -0.0031 0.0316 

 

  

(-0.42) (3.00)*** 

 

  

0.6764 0.0029 

 

  

1.2302 1.2996 

 

 

GROWTH -0.2005 -0.3750 

 

  

(-2.67)*** (-3.04)*** 

 

  

0.0079 0.0025 

 

  

1.1200 1.1187 

 

 

ΔLEV -0.0807 -0.0736 

 

  

(-1.64) (-0.95) 

 

  

0.1013 0.3436 

 

  

1.4444 1.3925 

 

  

Continued on next page 
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Table 3.5 ( Continued) 
 

 

 

MVE 0.0006 0.0037 

 

  

(0.08) (0.29) 

 

  

0.9360 0.7704 

 

  

1.2402 1.2522 

 

 

OpCashFlow -0.7406 -1.1014 

 

  

(-3.71)*** (-3.41)*** 

 

  

0.0002 0.0007 

 

  

1.7721 1.7102 

 

 

ROA 0.9325 0.4836 

 

  

(5.17)*** (1.69)* 

 

  

0.0000 0.0911 

 

  

1.6945 1.5889 

 

 

N 663 532 

 

 

R-Square  0.0687  0.0696 

 

 

Adj R-Sq  0.0559  0.0536 

   Model Pr>F 0.0000 0.0000   

 
* significant at 10%; ** significant at 5%; *** significant at 1% . Each of the continuous variables is 

winsorized at 1 percent and 99 percent to mitigate outliers. 

 

Overall, the results in Table 3.5 are consistent and suggest that firms did not use 

discretionary accruals to offset impact of SFAS 158. One possible interpretation of the 

findings is that firms‘ potential responses to a new rule depend on the costs and benefits 

associated with that discretionary behavior. Firms trade off real and accruals 

manipulations based on their relative costs and benefits. Accruals manipulations in the 

year the rule went into effect might cause more attention from auditors and other 

outsiders. This in turn increases the probability of litigation risk and outside scrutiny, 

both of which can destroy firm value (Palmrose et al, 2004).  To test this projection, I 

investigate whether firms reduce their non- pension leverage in response to SFAS 158. 

3.4.1.5 Sensitivity test 

Previous research (DeFond and Jiambalvo, 1994) suggests that firms manipulate 
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their discretionary accruals in the year prior to the debt violation. Thus, I also test my two 

hypotheses by using samples from year 2005. The results which are reported in Table 3.6 

are consistent with those presented in year 2006, supporting no discretionary accruals 

management.  

Table 3.6 Sensitivity Test-discretionary accruals 

 

  Dependent Variable 

Model 1: Modified Cross 

Sectional Jones Model 

Model 2: Performance-

Matched Model   

    DA2005 DA2005   

  

Coefficient Coefficient 

 

  

(t Value) (t Value) 

 

  

p Value p Value 

     VIF VIF   

     

 

Intercept 0.3986 0.2169  

 

  

(3.27)*** (1.35)  

 

  

0.0011 0.1785  

 

  

0.0000 0.0000  

 

 

PensionDeficit 1.9799 0.0413  

 

  

(0.99) (0.01)  

 

  

0.3209 0.9880  

 

  

1.0357 1.0441  

 

 

PensionSurplus 1.4699 0.8720  

 

  

(3.04)*** (1.35)  

 

  

0.0024 0.1791  

 

  

1.1828 1.1959  

 

 

LEV -0.1545 -0.0505  

 

  

(-1.51) (-0.38)  

 

  

0.1308 0.7059  

 

  

1.7354 1.7716  

 

 

BM 0.0018 0.0019  

 

  

(0.49) (0.46)  

 

  

0.6237 0.6454  

 

  

1.2834 1.3395  

     

  

  

Continued on next page 
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Table 3.6 ( continued )   

 

 

GROWTH 0.0976 0.1046  

 

  

(0.87) (0.65)  

 

  

0.3870 0.5133  

 

  

1.2029 1.2231  

 

 

ΔLEV 0.1396 0.2382  

 

  

(1.42) (1.84)*  

 

  

0.1553 0.0659  

 

  

1.2292 1.2186  

 

 

MVE -0.0069 -0.0235  

 

  

(-0.51) (-1.32)  

 

  

0.6115 0.1881  

 

  

1.2698 1.2536  

 

 

OpCashFlow -1.1151 -1.7371  

 

  

(-2.83)*** (-3.18)***  

 

  

0.0047 0.0015  

 

  

1.7510 1.9106  

 

 

ROA 1.2934 1.1395  

 

  

(3.76)*** (2.44)**  

 

  

0.0002 0.0149  

 

  

1.9283 2.1203  

 

 

N 648 535  

 

 

R-Square  0.0494  0.0370  

 

 

Adj R-Sq  0.0360  0.0205  

   Model Pr>F 0.0002 0.0183    
* significant at 10%; ** significant at 5%; *** significant at 1% . Each of the continuous variables is 

winsorized at 1 percent and 99 percent to mitigate outliers. 

 

3.4.2. Tests and results-the impact of SFAS 158 on non-pension leverage 

3.4.2.1. Models 

To investigate the impact of SFAS 158 on non-pension debt choices, I use the 

following multivariate model to control for factors found in prior research to be related to 

the change of D/E ratio. 
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Where, 

Δ LEVNP         = change of non-pension leverage (LEVNP). Non pension leverage is 

defined as:  (1) Non-pension liabilities divided by the adjusted book 

value of shareholder‘s equity (LEVNPE). Non-pension liabilities equal 

to firm‘s total liabilities recognized minus its pension funding status 

recognized on the balance sheet. The adjusted book value of 

shareholder‘s equity is measured as the book value of shareholder‘s 

equity plus the pension funding status recognized on the balance sheet. 

Recognized pension funding status is calculated as Compustat item 

PBPRO minus item PPLAO, after SFAS 158, and item PBLC plus 

item PBLLT before SFAS 158; (2) Non-pension liabilities divided by 

the book value of total assets ( LE NPA ). 

Δ (LEV) NP _Ind = Industry median change of non-pension leverage at year t. Industry 

classification is based on the first two digits of firm‘s SIC code. 

∆Depre              = Change of depreciation and amortization (Compustat Item DP) 

deflated by total assets; 

∆FixedAsset     = Change of net Property Plant and Equipment (Compustat Item PPENT) 

deflated by total assets 

∆MTB               = Change of market to book ratio. The ratio is calculated as the market 

value of equity (Compustat Item PRCC_F times CSHO) plus total 

book value of debt and preferred stock minus deferred tax (Compustat 

Item TXDICT), scaled by book value of total assets (Compustat Item 

AT) 
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∆ROA             = Change of return on assets (ROA). ROA is calculated as operating 

income before depreciation (Compustat Item OIBDP), scaled by Total 

assets (Compustat Item AT)  

Other variables are the same as defined in equation (3.4). 

The variables I am interested in include PensionDeficit, and PensionSurplus. As 

specified by hypothesis 2, to minimize the cost of SFAS 158, firms with pension deficit 

are more likely to decrease their non-pension debt. Since the relative impact on 

contracting cost might be greater for firms with larger pension deficits, the incentive to 

avoid/minimize this cost is expected to be more pronounced for firms that have a larger 

pension deficit, the implication being α1 < 0.  

   In addition to the above variables of interest, I include several control variables 

that appear regularly in the prior literature (Flannery and Rangan, 2006; Rajan and 

Zingales, 1995; Hovakimian et al., 2001; and Fama and French, 2002).  

First, I include depreciation expense change. Fama and French (2002) document a 

negative relation between leverage and depreciation expense which is a proxy for non- 

debt tax shields.  They argue that firms with more depreciation have less need for debt tax 

shields and will be more likely to issue equity. Thus a negative relationship is expected 

between depreciation and the level of the firm‘s debt.  

Second, I include fixed asset change. Rajan and Zingales (1995) suggest that 

assets should retain more value in liquidation. Therefore, the greater the proportion of 

tangible assets on the balance sheet (fixed assets divided by total assets), the more willing 

should lenders be to supply loans and leverage should be higher, which is what they 

found. 
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Third, I include market to book ratio change. The inclusion of market to book 

ratio change as a control variable is based on the assumption that market to book ratio 

contains information on firms‘ growth options (Rajan and Zingales, 1995). They found 

that firms with more growth options attempt to protect the anticipated growth by limiting 

leverage, and therefore have a negative correlation with the leverage. 

Fourth, I include profitability. Both Flannery and Rangan (2006) and Hovakimian, 

et al. (2001) suggests that a firm‘s leverage is positively associated with profitability. 

Following their research, I add profitability change as my fourth control variable.  

I also control industry leverage change based on the first two digit code to control 

industry wide forces that could potentially be driving the changes in leverage. Finally, I 

control leverage in year t-1.  

3.4.2.2 Sample selection procedure  

My 2006 sample consists of all US non-financial firms with December fiscal year 

end in the annual Compustat database. I exclude financial intermediaries from the sample 

because these firms‘ financing decisions may reflect fundamentally different factors than 

financing decisions of other firms, due to the highly regulated environment in which they 

operate. As a result of this step, 3,602 unique firms are selected. 

The firms that sponsor defined benefit plans are drawn from Compustat‘s annual 

pension database. To be included in the sample, firms should have non missing data for 

pension assets and pension liabilities. Pension assets consist of all assets dedicated to 

fund defined benefit pension liabilities, and pension liabilities are measured on a 

projected benefit obligation (PBO) basis. The criterion eliminates 2,843 firms, and the 

sample size reduces to 759 unique firms.  
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I require that all firms have non-missing data for both year 2005 and 2006 to 

calculate the change of leverage, book assets, profitability, market-to-book, depreciation, 

and fixed assets. This step further reduced the sample by 69. The final sample consists of 

690 unique firms. Panel B, Table 1 presents the details of my sample selection process. 

3.4.2.3 Descriptive statistics 

Panel B Table 3.3 summarizes the sample mean, standard deviation, median, and 

first and third quartiles for my dependent and independent variables after winsorizing all 

the variables at the 1st and 99th percentile to remove the effect of outliers.  

The mean (median) non- pension leverage change (Δ LEVNPE ) in year 2006 is -

0.3247 (-0.0854), suggesting that compared with year 2005, the non-pension leverage 

(LEVNPE ) decreased in year 2006. The mean (median) pension deficit (PensionDeficit) is 

0.0299(0.0102), indicating that more than 50 percent of firms have underfunded pension 

plans. In contrast very few firms (<75% of the sample) have a pension surplus as the third 

quartile is zero.  Regarding the control variables, the mean (median) of the non-pension 

leverage in year 2005 (LEVNPE, t-1) is 2.1232(1.2332). The mean (median) of the non-

pension industry leverage change ( Δ (LEV) NP is -0.0645 (-0.0241), suggesting that 

compared with year 2005, the non-pension industry leverage decreased in year 2006. The 

mean (median) of change of depreciation and amortization (∆Depre) and fixed assets 

(∆FixedAsset) are all negative, suggesting that depreciation and amortization, and fixed 

assets increased in year 2006.   Change of market to book ratio (∆MTB) and change of 

return on assets (∆ROA )  measures average at 0.0413, and 0.002, respectively. 

Panel B Table 3.4 presents the Pearson (above the diagonal) and Spearman (below 

the diagonal) correlations for variables used in this study with significance levels reported 
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at the 0.01 level. The highest correlation among the independent variables is the Pearson 

correlation between pension surplus and pension deficit (-.46).  The variance inflation 

factors reported in my regressions are less than 1.2 for all independent variables, 

indicating that multicollinearity is not a problem. 

3.4.2.4. Empirical results-the impact of SFAS 158 on non-pension leverage 

In Table 3.7, I report the results of the regression used to test the relation between 

non-pension leverage, pension funding status, and other control variables in year 2006 

when SFAS 158 went into effect. Model 1 of table 3.7 uses Δ LEVNPE as an independent 

variable and Model 2 uses Δ LEVNPA.   

From model 1, the coefficient on pension deficit is -4.3139, negative and 

significant at 1%. In contrast, the coefficient on pension surplus is 19.9574, positive and 

significant at 1%. These findings suggest that firms with pension deficit are more likely 

to decrease their non-pension debt to equity ratio and the decrease is more pronounced 

for firms with higher level pension deficit.  

  Of the control variables, industry leverage change is positive and significant at 

1%, suggesting that the change of non-pension leverage of a firm is positively related to 

the average non-pension change of the industry to which  the firm belongs, which is 

consistent with my expectation. Further, I find that leverage (LEV) is negative and 

significant at 1%, indicating that firms with a higher leverage in year 2005 are more 

likely to decrease their non-pension leverage in year 2006.  Other control variables are 

not significantly different from zero.  
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Table 3.7 Results- Non-pension leverage change in year 2006 

 
Dependent Variable Δ LEV NPE 

 
Δ LEV NPA 

 

  

Model 1 
 

Model 2 

 

  

Coefficient 
 

Coefficient 

 

  

(t Value) 
 

(t Value) 

 

  

p Value 
 

p Value 

     VIF   VIF   

 

Intercept 0.6512 
 

0.0340 

 

  

(8.42)*** 
 

(3.01)*** 

 

  

0.0000 
 

0.0027 

 

  

0.0000 
 

0.0000 

 

 

PensionDeficit -4.3139 
 

-0.5820 

 

  

(-4.28)*** 
 

(-7.23)*** 

 

  

0.0000 
 

0.0000 

 

  

1.0789 
 

1.0699 

 

 

PensionSurplus 13.9574 
 

0.5759 

 

  

(5.22)*** 
 

(2.18)** 

 

  

0.0000 
 

0.0293 

 

  

1.0142 
 

1.0126 

 

 

LEV NP, t-1 -0.3564 
 

-0.0577 

 

  

(-17.95)*** 
 

(-3.61)*** 

 

  

0.0000 
 

0.0003 

 

  

1.0836 
 

1.0740 

 

 

Δ (LEV) NP _Ind     13.7838 
 

0.4794 

 

  

(4.63)*** 
 

(1.72)* 

 

  

0.0000 
 

0.0854 

 

  

1.0601 
 

1.0447 

 

 

ΔDepre 3.0196 
 

0.0529 

 

  

(0.53) 
 

(0.11) 

 

  

0.5972 
 

0.9149 

 

  

1.1520 
 

1.2300 

 

 

ΔFixedAsset 0.1124 
 

0.2716 

 

  

(0.08) 
 

(2.34)** 

 

  

0.9380 
 

0.0194 

 

  

1.1371 
 

1.1900 

 

 

ΔMTB 0.1270 
 

0.0624 

 

  

(0.98) 
 

(10.39)*** 

 

  

0.3274 
 

0.0000 

 

  

1.0612 
 

1.1401 

 

  

Continued on next page 
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Table 3.7 ( continued ) 

   
 

 

ΔROA 0.1095 
 

-0.2028 

 

  

(0.10) 
 

(-3.31)*** 

 

  

0.9226 
 

0.0010 

 

  

1.0570 
 

1.0707 

 

 

N 690 
 

761 

 

 

R-Square  0.4203 
 

 0.2495 

 

 

Adj R-Sq  0.4135 
 

 0.2415 

   Model Pr>F 0.0000   0.0000   

 
* significant at 10%; ** significant at 5%; *** significant at 1% . Each of the continuous variables is 

winsorized at 1 percent and 99 percent to mitigate outliers.   

 

Overall, the results reported in Model 1 of Table 3.7 provide some evidence that 

firms reduce their non-pension leverage to avoid the possible negative impact of SFAS 

158. This finding is consistent with previous literature suggesting that firms take real 

action in response to a new rule change (Imhoff and Thomas, 1988). This finding is also 

consistent with the substitution effects suggesting that when the cost of accruals 

management is high, firms might switch to real management.  

My sample excludes firms with negative equity. For sensitivity tests, I include 

those firms and use non-pension liabilities divided by the book value of total assets (LE 

NPA ) as proxy of firm leverage. Then I test the change of non-pension leverage (∆LE NPA ). 

The results which are reported in column 3 of table 3.7 are consistent with those in model 

1.  

3.4.2.5 Sensitivity test 

I also test my two hypotheses by using sample in year 2005. The results which are 

reported in Table 3.8 suggest that a firm‘s pension funding status is not related to non-

pension leverage change in year 2005. 
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 Table 3.8 Results- Non-pension leverage change in year 2005 

 

    2005 2005   

 
Dependent Variable Δ LEVNPE Δ LEV NPA 

 

  

Coefficient Coefficient 

 

  

(t Value) (t Value) 

 

  

p Value p Value 

     VIF VIF   

 

Intercept 0.2950 -0.0060 

 

  

(3.88)*** (-0.58) 

 

  

0.0001 0.5624 

 

  

0.0000 0.0000 

 

 

PensionDeficit 0.6863 0.0074 

 

  

(0.91) (0.14) 

 

  

0.3647 0.8910 

 

  

1.0564 1.0420 

 

 

PensionSurplus -2.7447 -0.0455 

 

  

(-0.64) (-0.10) 

 

  

0.5243 0.9206 

 

  

1.0168 1.0162 

 

 

LEV NP, t-1 -0.1400 0.0380 

 

  

(-8.67)*** (2.68)*** 

 

  

0.0000 0.0076 

 

  

1.0588 1.1109 

 

 

Δ (LEV) NP _Ind     12.8555 0.8755 

 

  

(2.97)*** (2.24)** 

 

  

0.0031 0.0251 

 

  

1.0487 1.0321 

 

 

ΔDepre 11.6669 -0.1053 

 

  

(1.98)** (-0.23) 

 

  

0.0478 0.8154 

 

  

1.1307 1.1592 

 

 

ΔFixedAsset 2.2177 0.4038 

 

  

(1.65)* (3.43)*** 

 

  

0.0985 0.0006 

 

  

1.1542 1.1653 

 

 

ΔMTB -0.0972 0.0159 

 

  

(-0.83) (1.94)* 

 

  

0.4046 0.0523 

 

  

1.0323 1.0599 

 

  

Continued on next page 
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Table 3.8 ( continued ) 

  
 

 

ΔROA -5.2305 -0.4663 

 

  

(-5.21)*** (-9.54)*** 

 

  

0.0000 0.0000 

 

  

1.0678 1.1492 

 

 

N 677 750 

 

 

R-Square  0.1857  0.1596 

 

 

Adj R-Sq  0.1759  0.1505 

   Model Pr>F 0.0000 0.0000   
* significant at 10%; ** significant at 5%; *** significant at 1% . Each of the continuous variables is 

winsorized at 1 percent and 99 percent to mitigate outliers.   

 

3.5. Conclusion 
 

In this study, I investigate whether firms take certain actions to mitigate/minimize 

the negative impact of SFAS. Among the responses, in addition to discretionary accruals, 

I consider non-pension debt change. I find that firms reduce the non-pension debt to 

equity ratio to minimize the cost of SFAS 158, and the manipulation is more pronounced 

for firms with larger pension deficit.   

However, I fail to find that firms use discretionary accruals to offset the impact of 

SFAS 158. One interpretation of these findings is that firms use the most efficient set of 

choices to avoid the cost of adoption of SFAS 158. Firms‘ potential responses to the rule 

depend on the costs and benefits associated with that discretionary behavior. Accruals 

manipulations do not affect either real operations or cash flows; however, aggressive 

accruals manipulations can raise red flags that increase the probability of a qualified audit 

from auditors, financial penalties from regulatory professionals, and lawsuits. In contrast, 

real activity manipulation is more opaque than accounting earnings management, making 

it more difficult to detect by shareholders, SEC regulators, or auditors. Hence, the 

probability of lawsuits with real activity manipulation is less likely than with accruals 

management.  
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My findings suggest that while SFAS 158 and the new SEC disclosure rules 

increase the clarity with which pension information is reported, they also provide firms 

with incentives to minimize the perceived costs of/liabilities for pensions. My results also 

suggest in these circumstances that firms prefer real manipulation to avoid the scrutiny 

and penalties from auditors, regulators, and other outsiders.  

One immediate extension of my research would be to assess whether the market 

sees through this managerial opportunism over these discretionary behaviors and whether 

sponsoring firms experience real economic consequences such as increased cost of 

capital inherent with full adoption of SFAS 158, which will be studied in the following 

chapters. Another interesting extension of my research would be to compare the 

economic costs of accruals versus real management in response to SFAS 158. There is 

widespread belief that real management is more costly than accrual-based management 

(Graham et al. 2005; and Zang 2006).  However, little evidence exists on their relative 

costs. Thus, it would be interesting to investigate the effect of each type of management 

on the firm‘s future performance under the setting of SFAS 158.  
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CHAPTER 4: THE IMPACT OF SFAS 158 ON FIRM RISK AND COST OF 

EQUITY CAPITAL 
 

 

In chapter 3, I investigated actions taken by firms in response to SFAS 158. In 

chapters 4 and 5, I study the impact on the market of the information provided by SFAS 

158. Specifically, in chapter 4, I study the effects of SFAS 158 on firm risk and cost of 

equity capital. In chapter 5, I investigate the effects of SFAS 158 within the context of the 

debt market, examining bond credit rating as well as bond yield-spread. 

 

4.1. Introduction 

In this chapter, I investigate whether SFAS 158 changes the perceived risk by equity 

investors and if so, whether it is priced by the market in the firm‘s cost of equity capital.  

My study differs from previous literature in several ways. First, I study the 

recognition versus the disclosure within the context of SFAS 158. A number of previous 

studies on recognition versus disclosure use a research design where some firms disclose 

while others recognize (Aboody, 1996) which is subject to self-selection bias because 

firms decide whether they will disclose or recognize. However, this problem does not 

exist in my setting as SFAS 158 mandates firms to recognize their pension liabilities. 

Second, although accounting for pensions has been one of the most widely debated 

issues among academics and practitioners, to my knowledge, no prior study examines 

explicitly whether SFAS No. 158 has affected investor‘s perception of firm risk and 

whether the risk is priced by cost of equity capital. 
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Finally, whereas Shaw (2008) studies the impact of SFAS 158 on cost of debt capital, 

I investigate the impact of SFAS 158 in the context of equity market. Compared with the 

debt market, the equity market includes more unsophisticated investors who are less 

willing or able to make adjustments for footnote disclosures. Thus, I propose that equity 

capital investors might respond to SFAS 158 differently than debt investors. Moreover, 

my study differs from Shaw (2008) in that I use the actual recognized pension numbers 

while Shaw (2008) uses as-if estimates of recognized numbers that are subject to 

measurement error. 

The biggest change of SFAS 158 is that it requires public companies to recognize 

the funding status of the pension plan ( the difference between plan assets at fair value 

and the projected benefit obligation)  on the balance sheet. The Financial Accounting 

Standards Board (FASB) contends that moving pension funding to the balance sheet 

would improve the transparency and understandability of pension accounting and thus 

― better serve the needs of investors, creditors, donors, employees, retirees, and other 

capital market participants in making rational investment, credit, and similar resource 

allocation decisions‖ (SFAS 158, B15).  Economic theory suggests that greater disclosure 

lowers the information asymmetries between managers and investors, thus lowering costs 

of capital (Coles et al., 1995, and Diamond and Verrecchia 1991). To the extent that SFAS 

158 improves the transparency and understandability of pension accounting (SFAS 158, 

B15), it can mitigate information asymmetry risk and lower the cost of equity capital. 

However, comment letters sent to the FASB when SFAS No. 158 was in the 

exposure draft stage suggest different views on the proposed standard. For example, a 

comment letter from Boeing notes, ―Recognizing the funded position of a pension plan 
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will introduce volatility to the balance sheet…Recording such changes will not 

necessarily improve reporting or transparency.‖ Likewise, Johnson and Johnson‘s 

Corporate Controller writes, ―Conceptually, we do not believe that inclusion in the 

statement of financial position of items already disclosed in the notes to financial 

statements adds more visibility or emphasis.‖  Moreover, the opponents of SFAS 158  

expressed  concern that recognition of the funding status of a firm‘s plan will result in 

undesirable economic consequences such as raising the cost of capital, especially for 

firms whose plans are significantly underfunded (SFAS 158, B114) . They argue that as 

firms adopt SFAS 158, a recognized pension liability could suddenly appear on balance 

sheet for firms with pension deficit
19

, which would adversely impact a firm‘s financial 

ratios including leverage
20

. If equity investors were previously ignoring this liability, they 

may now increase their perceived risk of the firm and the firm‘s cost of equity capital.  

Alternatively, the efficient markets hypothesis (Fama, 1965) suggests that all 

publicly available information should be considered by the markets, and therefore, 

whether an item is recognized in the financial statements or merely disclosed in the 

footnote should not matter.   

At this point, there is little empirical work on how SFAS 158 impacts the equity 

market on perceived risk and cost of equity capital. The purpose of my study is to fill this 

gap.  

Using a model developed by Bowman (1979) and Ely (1995a) which relates the 

total equity risk of a firm to its financial and assets risk, I find that both pension liabilities 

disclosed prior to the adoption of SFAS No. 158 and those recognized subsequent to 

                                                        
19

 For example, a study by Bryan et al. (2007) found that the aggregate total liabilities of the Dow 30 are 

increased by almost 4% due to the adoption of the new pension accounting rules. 
20

 For example, leverage for Boeing increased from 3.77% to 9.93% due to the adoption of SFAS 158. 
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adoption significantly contribute to explaining a firm‘s total equity risk which is 

measured by standard deviation of daily stock returns. Further, I find some evidence that 

the market perceived risk of firms proxied by total equity risk depending on the location 

of pension information in the financial statements. I also use systematic equity risk of 

firms as measured by beta from the capital asset pricing model as the proxy of market 

perceived risk. However, I fail to find the results presented in total risk hold with 

systematic equity risk. 

Next, I test whether the cost of equity capital changed after SFAS 158. Using 

models developed by Gebhardt, Lee, and Swaminathan (2001) (hereafter GLS), 

Mohanram (2003) (hereafter GM), and Claus and Thomas (2001) (hereafter CT) to 

estimate the implied cost of equity capital, I find that equity  investors use both 

recognized and disclosed pension information in cost of capital. Further, I find some 

evidence that the cost of equity capital decreased with the level of pension deficit after 

SFAS 158. The results, however, are not consistent.   

The remainder of this paper is organized as follows. Section 4.2 reviews theory and 

prior research. Section 4.3 develops hypotheses concerning how SFAS158 affects the 

market perceived risk and cost of equity capital. Section 4.4 discusses the sample 

selection process and model and provides the empirical results. Section 4.5 discusses the 

sensitivity analysis, and section 4.6 summarizes the study. 

4.2 Theory and Literature review 

 

This study relates to research investigating the market‘s perception of recognized 

and disclosed pension information as proxied for by the equity risk and cost of equity 

capital.  
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Prior research suggests financial statement users‘ judgments can be affected by the 

location of items – in the financial statements or in the footnotes – in certain contexts. For 

example, Aboody (1997) finds that oil and gas firms recognizing a write-down in 

connection with a decrease in oil prices experience a negative stock market reaction, 

whereas there is no significant stock market reaction for firms disclosing, but not 

recognizing, a write-down. Ahmed et al.  (2006) find that stock prices are significantly 

associated with recognized derivatives but insignificantly associated with disclosed 

derivatives. Libby et al. (2006) find that auditors require much greater correction of 

misstatements in recognized amounts than they do for the disclosed amount.  

Within the context of pensions and postretirement benefit, Landsman and Ohlson 

(1990) find that the market under-reacts to the pension information disclosed in footnotes 

under SFAS No. 36 (FASB 1980) from 1979 to 1982. Amir (1993) finds that investors 

react more to postretirement benefits other than pension (PRB) after the FASB began 

requiring recognition of the PRB liability. Davis-Friday et al. (2004) finds that investors 

assigned a larger valuation multiple to recognized PRB liabilities under SFAS No. 106 

than disclosed under SFAS No. 74.  

Theoretically, Barth et al. (2003) attribute the difference between disclosure and 

recognition to the cost of processing information. They argue that information disclosed 

in footnotes is technically complex, therefore unsophisticated investors may be unable to 

recast financial statements using footnote disclosures. To acquire those informational 

benefits, unsophisticated investors will incur costs. 

 Hirshleifer and Teoh (2003) suggest that systematic bias in how investors process 

information, such as limited attention or differences in perceived reliability of recognized 
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versus disclosed items, indicates why disclosed and recognized items are different. The 

intuition is that owing to limits to investor attention, investors use information that is 

presented in a salient, easily processed form (on the balance sheet) more readily than 

information that is less salient (e.g., disclosed in the footnote).   

Besides information processing cost and systematic bias, an alternative explanation 

why the market might not treat recognition and disclosure equally is that there are 

differences in the reliability of recognized and disclosed items. Schipper (2007) 

concludes that disclosed amounts are less reliable than recognized amounts. She explains 

that these differences may be due to differences in the preparation and auditing of 

disclosed versus recognized amounts, as opposed to intrinsic differences (Libby et al, 

2006).  

Whereas those studies provide both empirical and theoretical support for the 

difference of recognition and disclosure, nonetheless, some other studies suggest opposite 

results. For example, Dhaliwal (1986) and Imhoff et al. (1993) find that footnote 

information on pension and lease obligations is incorporated into market-risk assessments 

no differently than recognized debt. Landsman (1986) finds that disclosed accounting 

measures for pension assets and liabilities are valued similarly to recognized assets and 

liabilities. Jin et al. (2006) find that the capital market is able to incorporate the available 

pension information without bias ‗despite the practical difficulties of deciphering 

corporate pension accounts‘. Shaw (2008) finds that there is no difference in the 

estimated effects of recognized or disclosed pension information on the yield spreads.  

Theoretical support for no difference between recognition and disclosure is provided by 

the efficient markets hypothesis. The efficient markets hypothesis (Fama, 1997) suggests 
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that recognition adds little when the information investors seek is disclosed. Therefore, 

the choice between recognition versus disclosure has no effect on equity investor 

perceptions. 

Altogether, related research suggests recognition versus disclosure matters at least in 

some contexts, but the research is inconclusive regarding the equivalence of disclosed 

and recognized amounts. I extend the previous research by examining how market 

perceived risk and equity cost of capital differs depending upon whether the pension 

information is recognized or disclosed.   

My study differs from previous literature in market perceived risk on pension 

liabilities mainly in two points. First, I mainly focus on equity risk, while previous 

research (Jin et al. 2006; and Dhaliwal, 1986) uses systematic risk. Beaver et al. (1970) 

suggests that total equity risk is more consistent with accounting measures of risk 

because accounting measures of risk reflect both systematic and individualistic risk 

components. In light of the fact that I focus on accounting measures of financial risk, the 

use of total equity risk, rather than systematic/market risk (beta), as the dependent 

variable in the current study is more appropriate. As a robustness check, I also use 

systematic equity risk of firms as measured by beta from the capital asset pricing model 

as the dependent variable in my study.  Second, while previous studies have used as-if 

recognition of the pension liability, I conducted the study in the setting of SFAS 158 that 

requires firms on balance sheet recognition which may be subject to less measurement 

error. Last, to my knowledge, this is the first study to examine how the equity market 

priced the pension liabilities in the cost of equity differently before and after they were 

recognized under SFAS 158.  
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A number of academic studies support a negative association between disclosure 

level and cost of equity capital. Theoretically, Diamond and Verrecchia (1991) suggest 

that greater disclosure enhances stock market liquidity, thereby reducing cost of equity 

capital either through reduced transactions costs or increased demand for a firm‘s 

securities. Further, Coles et al (1995) argues that greater disclosure reduces parameter 

uncertainty and estimation risk. In capital markets with incomplete information, 

disclosure can enhance investor recognition, thereby enlarging the investor base and 

improving risk sharing (Merton, 1987). More recently, Lambert et al. (2005) show that 

improved disclosure regulation decreases firms‘ cost of capital by generally lowering the 

covariance between a firm‘s future cash flows with the future cash flows of the other 

firms in the economy. 

Other research shows, however, that the opposite result may prevail. For example, 

Kim and Verrecchia (1994) model a setting in which more expansive disclosures lead to 

greater incentives on the part of investors to acquire private information, resulting in 

greater information asymmetry and, by implication, a higher cost of capital.  In addition, 

Zhang (2001) models a setting where a firm selects its disclosure level, and shows that 

the relation between cost of capital and voluntary disclosure may be positive or negative 

depending on what causes variation in disclosure levels.  

Empirically, Botosan (1997) finds no significant association between the disclosure 

score and the implied cost of equity capital for her full sample; although she finds a 

negative association for the subsample with low analyst following. Using Association for 

Investment Management and Research (AIMR) scores as the proxy for voluntary 

disclosure, Botosan and Plumlee (2002) find that total AIMR scores exhibit no significant 
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cost of equity effect. In a sample of U.K. firms, Gietzmann and Ireland (2005) identify a 

negative relation between voluntary disclosure and the cost of equity capital, but only for 

firms making ―aggressive‖ accounting choices. 

Most of these studies focus on voluntary disclosure and few investigate mandated 

recognition. The distinction between mandated recognition and voluntary disclosure is 

that the former is not a decision by the firm about what it will disclose which is subject to 

self-selection bias. This suggests that the relation between cost of capital and mandated 

recognition should be different from the relation between the cost of capital and voluntary 

disclosure. SFAS 158 provides an ideal setting for studying the impact of mandated 

recognition on cost of capital. 

4.3 Hypotheses 

4.3.1. Impact on perceived risk 

My first research objective is to investigate whether the market perceived risk of 

firms changes post-SFAS158. The financial statement effect of SFAS 158 is expected to 

be significant. Bryan et al. (2007) examine the effect that SFAS 158 had on the balance 

sheet of the 30 Dow Jones industrial average companies and observe that it reduced 

stockholders‘ equity by 12% and increased total liabilities by 4%.  An increase in 

liabilities and decrease in shareholder‘s equity causes an increase in leverage. Based on 

the estimate of Bryan et al. (2007), the reduction in owners‘ equity and the increase in 

liabilities lead to an average increase in the debt-to-equity ratio of 19% for those 

corporations. 

In traditional market efficiency models, fully rational investors would completely 

and costlessly process this information regardless of its location or complexity, and thus 
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one would not expect SFAS 158 to matter. However, if there are incomplete information 

processing21 (Barth et al., 2003; Bernard and Schipper, 1994), systematic biases in how 

investors process information22 (Hirshleifer and Teoh, 2003), or differences in perceived 

reliability of recognized versus disclosed items (Schipper, 2007, and Davis-Friday, 2004), 

recognition versus disclosure might matter.  

As SFAS 158 moves the pension funding status from the footnotes to the balance 

sheet, for firms with under-funded pension plans, a larger recognized pension liability 

which is to be offset by a decrease in equity, would adversely impact a firm‘s financial 

ratios including leverage and potentially impact its ability to pay dividends. If the market 

is efficient, equity investors fully incorporate the pension liability information no matter 

when it is disclosed or recognized. Thus SFAS 158 will have no impact on market- 

perceived risk and cost of equity capital. However, if equity investors ignored or under-

estimated pension liability before, they may now increase their perceived risk of the firm. 

As the sign of the coefficient on a firm is not clear a priori, I test the following null 

hypothesis:  

H4.1 (null form): The equity risk of firms with pension deficit does not increase 

after the   adoption of SFAS 158. 

My second research goal is to investigate whether the effect of SFAS 158 on the 

perceived risk of the firm changes with the level of pension deficit. If the market 

perceives the recognized pension liability more/less risky, market response to SFAS 158 

should depend on the relative impact of SFAS 158 to the balance sheet. Since the larger 

                                                        
21

 .Incomplete information processing suggests that not all investors are sufficiently knowledgeable to make 

appropriate adjustments for items disclosed but not recognized.  
22

 This view suggests that financial statement users rely more on salient (i.e., recognized), readily available 

information and give limited attention to information disclosed in footnotes. 
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the unrecognized pension liability, the more the balance sheet might be impacted, I 

expect that the effect of SFAS 158 on risk changes with the level of pension liability. 

Alternatively, if the market is efficient, I expect that the coefficient on the interaction 

term between SFAS 158 and the level of pension deficit will not be significantly different 

from zero.  

Consequently, my second hypothesis in null is:  

H4.2 (in null): The effect of SFAS 158 on firm risk is not increasing with the level 

of pension deficit. 

4.3.2. Impact on cost of equity capital 

There are several arguments about how cost of equity changes after SFAS 158. 

Some support an increase in cost of equity capital for firms with underfunded pension 

plans23.  As firms adopt SFAS 158, for some a large recognized pension liability will 

appear on the balance sheet, which would adversely impact the firm‘s leverage. Previous 

research demonstrates a positive relation between leverage and cost of equity capital 

(Modigliani and Miller, 1958; and Gode and Mohanram, 2001). To the extent that SFAS 

158 increases leverage, cost of equity capital may increase after SFAS 158.  

Economic theory, however, supports a negative association between cost of equity 

capital and SFAS 158. SFAS 158 increased disclosure levels by moving pension footnote 

information to the balance sheet. Greater disclosure levels lower the information 

asymmetries between managers and investors, thus lowering costs of capital (Diamond 

and Verrecchia, 1991; Easley and O'Hara 2004; O'Hara 2003; Leuz and Verrecchia 2004;; 

                                                        
23

 For example, on page 65 of SFAS 158, it stated that ―Some respondents to the Exposure Draft said that 

required recognition of the funded status of an employer‘s plans may have undesirable economic 

consequences. They suggested that such recognition is likely to cause …. Some also contended that 

recognition will raise the cost of capital for employers whose plans are significantly underfunded.‖. 
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Coles et al, 1995; Lambert et al., 2005). Within this context, SFAS 158 can mitigate 

information asymmetry, and hence lower the cost of equity capital. 

Alternatively, the efficient markets hypothesis (Fama, 1965) suggests that all 

publicly available information should be considered by the markets, and therefore, SFAS 

158 should have no impact on the cost of equity capital.  

Given these conflicting predictions, I propose the following null hypothesis:  

H4.3:  SFAS 158 has no impact on cost of equity capital of firms with underfunded 

pension plans 

 

4.4 Model, sample and results 

4.4.1 Sample, model and results – market perceived risk of firms 

4.4.1.1 Model 

I follow the model developed by Bowman (1979) and Ely (1995a) to investigate 

whether SFAS 158 impacts firm‘s perceived risk.  Assuming riskless debt, constant 

interest rates, and firm values equal to average expected earnings divided by some 

appropriate rate of return, the model predicts that equity risk (𝜎𝐸 ) has the following 

relation with asset risk (𝜎𝑅𝑂𝐴) and financial risk ( D/E). 

𝜎𝐸 = (1 + (1 − 𝜏)
𝐷

𝐸
)𝜎𝑅𝑂𝐴                                                                       (4.1) 

Where 𝜎𝐸 is defined as the standard deviation of the stock return of the firm; 𝜎𝑅𝑂𝐴 

is the standard deviation of the return on assets; 
𝐷

𝐸
  is the ratio of debt (D) to the market 

value of the shareholders‘ equity (E); and 𝜏 is the marginal tax rate.   

In model 4.1, financial leverage is one determinant of market risk. I split the debt 

according to debt reported on the balance sheet and unfunded pension liabilities reported 
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and/or recognized in the financial statement. Model 4.1 can be rearranged into the 

following cross-sectional regression model: 

 

 

where  

σE = The capital market‘s assessment of equity risk, measured 

as one-year standard deviation of stock returns for the year 

before and after December 31, 2006; 

σROA = Asset risk, measured as one standard deviation of 

accounting return on assets (ROA) from 1995 to 2004; 

τ = Effective Tax Rate, calculated as income tax expense 

excluding changes in deferred taxes divided by pre-tax 

income; 

FD
E

D
)(  

= Book value of total liabilities excluding unfunded 

pension liabilities, divided by the market value of 

shareholders' equity;  

FT
E

D
)(  

= Book value of total liabilities divided by the market value 

of shareholders' equity, both adjusted by unfunded pension 

liabilities 

 

FP
E

D
)(  

= Difference between adjusted (pension liabilities) Debt to 

Equity ratio, and the total leverage of the firm 
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PBO =  Projected benefit obligation; 

FVPA =  Fair value pension assets; 

To investigate how the location of pension funding status impacts the market 

perceived risk of firms, I extend model (4.2) and consider the following equation which 

includes the interaction of SFAS 158 and the pension liabilities adjustment.  

 

 

 

 

where POST158_PFSD is an indicator variable, which equals to 1 for 

underfunded firms after SFAS 158, 0 otherwise. POST 158 is a year dummy variable 

taking the value of 1 for fiscal years ending after December 31, 2006, 0 otherwise.  Other 

variables are defined as in model (4.2). 

The variables of interest are POST158_PFSD and POST158_PFSD*σROA(1-

τ)(D/E)FP. If market ignored or under-estimated the pension liabilities when they were 

disclosed in the footnotes, market perceived risk of firms with pension deficit after SFAS 

158 will increase after SFAS 158, implying the positive coefficient on POST158_PFSD 

nd POST158_PFSD*σROA(1-τ)(D/E)FP. 

4.4.1.2 Data and Sample Selection 

My sample was initially all U.S. firms on Compustat Fundamentals Annual database. 

To evaluate the impact of SFAS 158, I further restricted my sample to firms with 

December 31 fiscal year-end. This step yields 11,252 firm-year observations, with 5,693 

  (4.3)  .... ))(1(*_158
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firms disclosed the pension funding status for 2005 and 5,559 firms for 2006. Since I 

obtain firms‘ 2006 and 2007 daily stock returns from the Center for Research in Security 

Prices (CRSP) database, only firms included in this database and that have a minimum of 

180 trading-day returns are selected. 4,400 observations were dropped from the sample 

because of this constraint. To be included in the final sample, firms also need to have 30 

quarterly financial statement data available from Compustat during the 10-year period 

from 1995 to 2004, 3,103 observations were dropped in this step. Firms also need to have 

valid industry classification code (SIC code) to be included in the sample. The final full 

sample comprises 3,724 firm-year observations with all data required for my test. Panel 

A of Table 4.1 presents the details of the sample selection process. 

Table 4.1 Sample Selection Process 

 

 

 

Panel A: Risk and SFAS 158 Sample Selection Process 

 

  Selection Criteria 

Firm-year 

observations 
  

 

U.S. Firms with December fiscal-year-end on the Compustat 

database for the 1st year before and   after SFAS 158 became 

effective 

 

11,252 

 

 

Less: Firms not covered by CRSP database or only with 

available daily stock return information for less than 180 

trading days for each year on CRSP database 4,400 

  

 

Less: Firms without sufficient data (less than 30 quarters in 

the 10-year period from 1995 to 2004) to estimate accounting 

risk on Compustat quarterly database 3,103 

  

 

Less: Firms without missing industry classificaiton code 

(SIC Code) 25 

  

     

 

Total Excluded 

 

7,528 

   Final Sample   3,724   
 

 

(continued on next page) 
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Table 4.1 (continued) 

 

Panel B: Cost of Capital and SFAS 158 Sample Selection Process 

Selection Criteria Unique Firms 
Firm-Quarter 

Obs. 
  

U.S. firms with December fiscal year end and covered in 

Compustat  annual and quarterly financial statement database 

during the year before and after SFAS 158 became effective in 

December, 2006 

6,155 43,590 

 

Of which, firms with sufficient data from I/B/E/S, CRSP, 

Compustat 
[a]

 to estimate implied cost of equity capital using three 

methods: 

   (1) GLS 2,791 21,073 

 (2) CT 3,011 22,706 

 (3) GM 3,011 22,752 

 
Of which, firms with required control variable information for the 

final empirical regression model 

   (1) GLS 1,955 11,174 

 (2) CT 2,172 12,097 

 (3) GM 2,073 12,133   

Of which, firms with both estimates of cost of equity capital, GLS, 

CT, and GM, by intersecting the above three datasets as the final 

sample 

 

   Final sample 1,045 4,543   
[a]

 These three databases are linked by using firms‘ CUSIP  

    

 

 

  

file:///F:/Pension_NewTopic/Cost%20of%20Capital%20vs%20Pension/Writeup/20100719/Data%20Selection%20Process.xlsx%23RANGE!_edn1
file:///F:/Pension_NewTopic/Cost%20of%20Capital%20vs%20Pension/Writeup/20100719/Data%20Selection%20Process.xlsx%23RANGE!_edn1
file:///F:/Pension_NewTopic/Cost%20of%20Capital%20vs%20Pension/Writeup/20100719/Data%20Selection%20Process.xlsx%23RANGE!_edn1
file:///F:/Pension_NewTopic/Cost%20of%20Capital%20vs%20Pension/Writeup/20100719/Data%20Selection%20Process.xlsx%23RANGE!_ednref1
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Table 4.2 Variable Definitions 

Variable  Definition 

σE Equity risk, measured as one-year standard deviation of 

stock returns for the year before and after December 31, 

2006. 

σROA Asset risk, measured as one standard deviation of 

accounting return on assets (ROA) from 1995 to 2004. 

 

τ Effective Tax Rate, calculated as income tax expense 

excluding changes in deferred taxes divided by pretax 

income 

FD
E

D
)(  

Book value of total liabilities excluding unfunded pension 

liabilities, divided by the market value of shareholders' 

equity 

FT
E

D
)(  

Book value of total liabilities divided by the market value 

of shareholders' equity, both adjusted by unfunded pension 

liabilities. 

 

 

 

FP
E

D
)(  

Difference between adjusted (pension liabilities) Debt to 

Equity ratio, and the total leverage of the firm. 

PBO Projected pension benefit obligation 

FVPA  Fair value of pension assets 

itCOC  The estimated cost of equity capital for firm i at time t 

using three methods developed by Gebhardt et al. (2001),   

Claus and Thomas (2001), and Gode and Mohanram 

(2003). 

POST158 A dummy variable, which equals to 1 after SFAS 158 

became effective in December, 2006, 0 otherwise; 

 

itPFS
 

Firm i‘s pension funding status at time t. It equals firm i‘s 

projected pension obligations minus its fair value of 

pension assets scaled by the market value of the company 

when its pension plans are under-funded, zero when over-

funded 

 

POST158_PFSD An indicator variable, which equals to 1 when firms have 

under-funded defined benefit pension plans and fiscal 

years ending after December 31, 2006, 0 otherwise 

itLEV  Firm i total debt deflated by its total book equity 

 

 

( continued on next page) 
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Table 4.2 Continued 
 

 

itCOC
 

The mean cost of equity capital for the industry to which 

firm i belongs; Industry groupings are using Fama French 

(1997) classification. 

itMKT
 

The ―beta coefficient‖ for systematic market risk 

estimated from the Fama and French (1996) three-factor 

model for firm i over a moving 48-month time window till 

time t 

itSMB   
 

The ―beta coefficient‖ for the size factor estimated from 

the Fama and French (1996) three-factor model for firm i 

over a moving 48-month time window till time t 

itHML
 

The beta coefficient for the book-to-market (BE/ME) 

equity factor estimated from the Fama and French (1996) 

three-factor model for firm i over a moving 48-month time 

window till time t 

itLTG
 

The I/B/E/S consensus long-term growth forecast for firm 

i at time t 

itDIS
 

The coefficient of variation of the one-year-ahead 

consensus earnings per share forecast by analysts from 

I/B/E/S for firm i at time t; 

itBM     
 

The ratio of book value of equity over market value of equity at 

time t. 

itSize
 

The log of market value of equity 

 

 

4.4.1.3 Results- market perceived risk  

4.4.1.3.1 Descriptive statistics 

Summary statistics for firms with underfunded defined benefit pension liabilities 

are reported in Table 4.3, with the sample mean, median, and the first and third quartiles 

for my dependent and independent variables presented after winsorizing all the variables 

at the 1st and the 99th percentile to remove the effect of outliers. Panel A gives the 

statistics for the full sample period (January 1, 2006 to December 31, 2007), and panel B 

presents the statistics for two sub-periods before (January 1, 2006 to December 31, 2006) 



80 

 

and after (January 1, 2007 to December 31, 2007) SFAS 158 became effective.  

The mean (median) value of equity risk (standard deviation of daily stock returns 

annualized) is 0.3838 (0.3426) for the full sample, 0.3611 (0.3197) for the year before, 

and 0.4072 (0.3671) for the year after. I use t-tests statistics to examine whether the 

amounts differ significantly from the disclosure year (before SFAS 158) to the year of 

recognition (after SFAS 158). The results indicate that equity risk is significantly larger in 

the year of recognition (after SFAS 158), with t=7.55. The mean (median) value of 

pension risk is 0.0006 (0.0) for the full sample, 0.0036 (0.0000) for the year before, and 

0.0012 (0.000) for the year after. The results from t-test (t=-4.85) suggest that the mean 

post-SFAS 158 pension risk is significantly smaller than the pre-SFAS 158. The mean 

(median) value of financial risk is 0.0721 (0.0220) for the full sample, 0.076 (0.0226) for 

the year before, and 0.0681 (0.0231) for the year after. Although the mean of financial 

risk decreased after SFAS 158, paired t-tests indicate that the mean pre-SFAS 158 

financial risk are not significantly different than the post SFAS 158.  
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Table 4.3 Descriptive Statistics 

Panel A:  Descriptive statistics for full risk sample 

Variable
a
  N

b
 Mean 

1st 

Quartile 
Median 3rd Quartile 

σE 
      

3,724  

       

0.3838  0.2497 0.3426 0.4639 

σROA 
      

3,724  

       

0.1593  0.0232 0.0593 0.1543 

D 
      

3,724  

     

9,580.89       66.88  

   

541.46     2,521.37  

E 
      

3,724  

     

5,438.60     168.32  

   

719.53     2,895.32  

FDROA
E

D
))(1(          

3,724  

       

0.0721  0.0097 0.0220 0.0552 

FPROA
E

D
))(1(          

3,724  

       

0.0024  0.0000 0.0000 0.0002 

POST158 
      

3,724  

       

0.4925  0.0000 0.0000 1.0000 

FDROA
E

D
POST ))(1(*158          

3,724  

       

0.0064  0.0000 0.0000 0.0000 

FPROA
E

D
POST ))(1(*158          

3,724  

       

0.0006  0.0000 0.0000 0.0000 

 

 

Panel B: Risk variable means and medians before and after SFAS 158 

  
Variable 

Before the SFAS 158   After the SFAS 158   

T-test 

Statistics 

    
N Mean 

Media

n 
  N Mean Median 

  

(t-value) 

 

σE 
1,890 0.3611 0.3197 

 

      

1,834  0.4072 0.3671 
 

(7.55)*** 

 

σROA 
1,890 0.16 0.0593 

 

      

1,834  0.1586 0.0593 
 

(-0.14) 

 

D 1,890 

        

9,036  

        

512  

 

  1,834  

        

10,141  

        

586  
 

(0.48) 

 

E 1,890 

        

5,034  

        

665.  

 

  1,834.  

          

5,854  

        

8104  
 

(1.17) 

 

 

1,890 0.0760 0.0226 

 

      

1,834  0.0681 0.0213 
 

(1.43) 

  

  

1,890 0.0036 0.0000 

 

      

1,834  0.0012 0.0000   (-4.85)*** 
a
 σE is the 1–year standard deviation of daily stock returns for the year before and after SFAS 158 

became effective. σROA is the 1-year standard deviation of firm‘s return on assets (ROA) 

 

 

FDROA
E

D
))(1(  

FPROA
E

D
))(1(  
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Table 4.3 (continued) 

 

Panel C: Descriptive statistics for full cost of equity capital sample 

   Variables N Mean 1st Quartile Median 3rd Quartile   

 

COC_CT 4,543 0.0805 0.0708 0.0803 0.0900 

 

 

COC_GLS 4,543 0.0567 0.0380 0.0600 0.0773 

 

 

COC_GM 4,543 0.0947 0.0847 0.0946 0.1041 

 

 

PFS 4,543 0.0078 0.0000 0.0000 0.0086 

 

 

BM 4,543 0.4603 0.3118 0.4355 0.5848 

 

 

Size 4,543 7.3073 6.3803 7.2290 8.1138 

 

 

LTG 4,543 0.1375 0.1000 0.1300 0.1667 

 

 

DIS 4,543 0.0367 0.0138 0.0235 0.0427 

 

 

LEV 4,543 0.7915 0.1911 0.5595 1.1640 

 

 

βMKT 4,543 0.9027 0.7265 0.9036 1.0831 

 

 

βSMB  4,543 0.5837 0.2123 0.6006 0.9355 

 
  βHML 4,543 0.2010 -0.0598 0.1663 0.4056   

 

Panel D: Cost of Equity Capital Sample variables before and after the SFAS 158 

 

  Variable Before the SFAS 158   After the SFAS 158   T-test  

    N Mean Median   N Mean Median   (t-value) 

 

COC_CT 2,432 0.0576 0.0609 

 

2,111 0.0557 0.0587 

 

(-2.45)** 

 

COC_GLS 2,432 0.0799 0.0800 

 

2,111 0.0812 0.0808 

 

(-2.58)*** 

 

COC_GM 2,432 0.0946 0.0946 

 

2,111 0.0949 0.0947 

 

(-0.56) 

 

PFS 2,432 0.0083 0.0000 

 

2,111 0.0073 0.0000 

 

(-2.36)** 

 

BM 2,432 0.4536 0.4290 

 

2,111 0.4680 0.4440 

 

(2.57)** 

 

Size 2,432 7.3301 7.2280 

 

2,111 7.2811 7.2331 

 

(-1.41) 

 

LTG 2,432 0.1374 0.1300 

 

2,111 0.1377 0.1300 

 

(0.17) 

 

DIS 2,432 0.0374 0.0234 

 

2,111 0.0360 0.0237 

 

(-1.31) 

 

LEV 2,432 0.7980 0.5478 

 

2,111 0.7840 0.5718 

 

(-0.60) 

 

βMKT 2,432 0.8993 0.8991 

 

2,111 0.9066 0.9089 

 

(0.89) 

 

βSMB  2,432 0.5724 0.5882 

 

2,111 0.5968 0.6138 

 

(1.91)* 

  βHML 2,432 0.3130 0.2598   2,111 0.0720 0.0356   (-19.34)*** 
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Panel A of Table 4.4 presents the Pearson/Spearman correlations for the sample. 

The highest correlation among the independent variables is between σROA and σROA(1-

τ)(D/E)FP (.52) in the final sample. A rule of thumb for a serious multicollinearity 

problem is when correlations among independent variables are higher than 0.8 (Judge et 

al. 1980).  More importantly, the variance inflation factors (VIFs) reported in my 

regressions are less than 2.38 for all independent variables (a VIF 10 and above indicates 

a multicollinearity problem
24

), indicating that multicollinearity is not likely a problem in 

interpreting the coefficients of my regression result. 

                                                        
24

 Note from Professor Richard Williams, Department of Sociology University of Notre Dame. 
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Table 4.4 Correlation Matrix 

Panel A: Correlation Matrix of Risk and the SFAS 158  

 

Variable σE σROA FDROA
E

D
))(1(    

FPROA
E

D
))(1(    

POST 158 

σE 1.0000 0.3675 0.2926 0.0736 0.1228 

σROA 0.5247 1.0000 0.5076 0.0049 -0.0023 

FDROA
E

D
))(1(    

0.3220 0.4806 1.0000 0.2594 -0.0234 

FPROA
E

D
))(1(    

-0.1407 -0.0935 0.0605 1.0000 -0.0793 

POST158 0.1676 -0.0006 -0.0183 -0.0533 1.0000 

 

Panel B: Correlation Matrix of Implied Cost of Equity Capital and the SFAS 158  

  Variable COC_CT COC_GLS COC_GM PFS BM Size LTG DIS LEV βMKT βSMB  βHML 

 

 

COC_CT 1.0000 0.3957 0.7486 -0.0024 0.2170 -0.1163 0.0428 -0.0900 0.0866 0.0395 0.0282 0.0305 
 

 

COC_GLS 0.3657 1.0000 0.2603 0.0515 0.5450 -0.0556 -0.3890 -0.0829 0.3008 -0.1455 -0.0608 0.2048 
 

 

COC_GM 0.7372 0.2637 1.0000 -0.0622 0.1353 -0.0338 0.2830 -0.1263 0.0069 0.0416 0.0170 0.0725 
 

 

PFS -0.0098 0.0679 -0.0709 1.0000 -0.0015 0.2378 -0.2155 -0.0541 0.0542 0.1249 -0.1586 0.1631 
 

 

BM 0.2268 0.5776 0.1388 -0.0032 1.0000 -0.2079 -0.3227 0.0776 0.1178 -0.0776 0.0244 0.0739 
 

 

Size -0.1193 -0.0968 -0.0481 0.3575 -0.2225 1.0000 -0.1733 -0.1488 0.0917 0.1921 -0.5830 0.0938 
 

 

LTG 0.0155 -0.3960 0.2844 -0.3101 -0.3375 -0.1616 1.0000 0.0953 -0.3108 0.1133 0.2367 -0.1204 
 

 

DIS -0.0670 -0.0747 -0.1001 -0.0627 0.0869 -0.1412 0.0614 1.0000 -0.0362 0.0414 0.0878 0.2020 
 

 

LEV 0.0966 0.3399 0.0082 0.1650 0.1531 0.1247 -0.3860 -0.0683 1.0000 -0.0883 -0.1563 0.1102 
 

 

βMKT 0.0230 -0.1524 0.0392 0.1081 -0.0768 0.1865 0.1158 0.0498 -0.1168 1.0000 0.2451 -0.0140 
 

 

βSMB  0.0247 -0.0394 0.0221 -0.2317 0.0319 -0.5618 0.2363 0.0705 -0.1915 0.2533 1.0000 -0.0645 
   βHML 0.0261 0.2034 0.0427 0.2088 0.1084 0.0532 -0.1633 0.1611 0.1747 -0.0186 -0.0453 1.0000   

* Pearson(Spearman) correlation show above (below) the diagonal.
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Table 4.5 Total risk and SFAS 158  

Dependent Variable= Firm total risk 

Independent Variables     

Coefficient 

(t-static) 

p-value 

VIF 

 

 Intercept 0.2492 

 

 

(25.92)*** 

 

 

0.0000 

 

 

0.0000 

 σROA 0.1077 

 

 

(9.76)*** 

 

 

0.0000 

 

 

1.6721 

 
FDROA ED )/)(1(    0.1664 

 

 

(8.60)*** 

 

 

0.0000 

 

 

1.6021 

 
FPROA ED )/)(1(    0.3248 

 

 

(1.69)* 

 

 

0.0920 

 

 

1.2437 

 POST158 0.0678 

 

 

(11.57)*** 

 
 

0.0000 
 

 

1.2787 

 POST158_PFSD -0.0819 

 

 

(-8.51)*** 

 

 

0.0000 

 

 

1.8332 

 

FPROA EDPFSDPOST )/)(1(*_158    2.6744 

 

 

(2.62)*** 

 

 

0.0088 

 

 

2.6142 

 

FDROA EDPFSDPOST )/)(1(*_158    0.2618 

 

 

(1.57) 

 

 

0.1166 

 

 

3.1675 

 Model Pr>F 0.0000 

 N 3,724 

 R-Square  0.2984 

 Adj R-Sq  0.2881 

* significant at 10%; ** significant at 5%; *** significant at 1%  . 
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4.4.1.3.2 Main regression results  

Table 4.5 reports the results from the OLS regression that tests my hypotheses 

related to changes in perceived firm‘s total risk, measured as the standard deviation of 

stock returns, before and after SFAS 158 went into effect. I provide coefficients, t-

statistics, p-values, and VIF for each of the included variables. As observed from table 

4.5, the model is highly significant, i.e., p-values for the model is 0.0000, with an 

adjusted R
2
 of 28.81 percent.  

The results show that the coefficient on year dummy POST158 is 0.0678, which 

is positive and significant at 1%, suggesting that the market perceived risk increased after 

the adoption of SFAS 158 for all firms.  The coefficient on pension financial risk 

( FPROA
E

D
))(1(    ) is positive and significant different from zero, indicating that the 

total risk of firms reflects the risk of their unfunded pension liabilities even though  these 

liabilities were disclosed in the footnote.  The coefficient financial risk 

( FDROA
E

D
))(1(    ) is also positive and significant different from zero, consistent with 

Ely (1995a) suggesting that the total equity risk of a firm is related to its financial and 

assets risk.  

Turning to the test variables, the coefficient on POST158_FPFD is -0.0819, 

negative and significantly different from zero, suggesting that market perceived risk of 

firms, measured as the standard deviation of stock returns, decreased for firms with 

underfunded pension funding status after SFAS 158.  This finding suggests that the 

market views firms with pension deficit less risky when the pension information was 
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recognized on the balance sheet. This finding is consistent with previous research (Coles 

et al, 1995) and Clarkson et al., 1996) and shows that transparency and understandability 

of accounting disclosure reduces firm risk. Further analysis shows that the coefficient on 

SFAS 158 and FPROA
E

D
))(1(     2.6744 which is positive and significant, indicating that 

the market perceived risk increases with the level of pension deficit after SFAS 158.  

4.4.1.3.3  Additional tests  

4.4.1.3.3.1    

Although previous literature (Beaver et al. 1970) suggests that total equity risk is 

more consistent with accounting measures of risk, I also use systematic risk as the proxy 

of market perceived risk.  Similar to the equity risk, I use the following model to test my 

hypotheses: 

 

 

 

All variables are the same as in model (4.3) except the dependent variable. The 

dependent variable is the capital market‘s assessment of equity systematic risk (beta) 

which is measured by regressing firms‘ daily stock excess return (stock return minus risk-

free rate) on market value weighted risk premium index (value weighted return daily 

index  minus risk-free rate) in CRSP for the year before and after December 31, 2006. 

Table 4.6 reports the results from the OLS regression.  I find that the results for 

systematic risk are not consistent with those presented in the total risk.  
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Table 4.6 Systematic risk and SFAS 158  

Dependent Variable= Systematic risk 

Independent Variables     

Coefficient 

(t-static) 

p-value 

VIF 

 

 Intercept 0.9658 
 

 

(30.68)*** 
 

 

0.0000 
 

 

0.0000 
 σROA 0.0055 
 

 

(2.99)*** 
 

 
0.0028 

 

 

1.4930 
 

FDROA ED )/)(1(    -0.0031 

 

 

(-0.76) 
 

 

0.4498 
 

 

1.8593 
 

FPROA ED )/)(1(    0.0848 

 

 

(2.39)** 
 

 

0.0167 

 

 

1.4864 
 POST158 -0.1125 
 

 

(-5.82)*** 

 
 

0.0000 
 

 

1.2806 
 POST158_PFSD 0.0940 

 

 

(3.14)*** 
 

 

0.0017 
 

 

1.6023 
 

FPROA EDPFSDPOST )/)(1(*_158    
-0.2403 

 

 

(-1.61) 
 

 

0.1068 
 

 

2.8316 

 

FDROA EDPFSDPOST )/)(1(*_158    0.0333 

 

 

(1.42) 

 

 

0.1556 
 

 

3.0393 

 Model Pr>F 0.0000 
 N 3,846 
 R-Square  0.1368 
 Adj R-Sq  0.1245 

* significant at 10%; ** significant at 5%; *** significant at 1%  . 
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4.4.1.3.3.2   Different sample period 

Note that while January 1 to February 28, 2007 is post SFAS 158, a company with a 

December 31 year end need not file their 10-K until March of the following year. Thus, I 

conduct a sensitivity test by starting the post SFAS 158 period from April 1, 2007 to 

December 31, 2007. The results which are reported in Table 4.7 are consistent with those 

reported in Table 4.5.  
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Table 4.7 Systematic risk and SFAS 158  
(Post SFAS 158 period starting from April 1, 2007) 

  
σE 

 

  
Coefficient 

 

 
Dependent Variable (t Value) 

 

  
p Value 

 

  
VIF 

 

 

Intercept 0.2483 

 

  

(25.16)*** 

 

  

0.0000 

 

  

0.0000 

 

 

σROA 0.1063 

 

  

(9.31)*** 

 

  

0.0000 

 

  

1.6632 

 

 

𝜎𝑅𝑂𝐴(1 − 𝜏)(
𝐷

𝐸
)𝐹𝐷 0.1699 

 

  

(8.53)*** 

 

  

0.0000 

 

  

1.5899 

 

 

𝜎𝑅𝑂𝐴(1 − 𝜏)(
𝐷

𝐸
)𝐹𝑃 0.4319 

 

  

(2.21)** 

 
  

0.0270 
 

  
1.2449 

 
 

POST158 0.0857 
 

  
(14.18)*** 

 
  

0.0000 
 

  
1.2804 

 
 

POST158_PFSD -0.0821 
 

  
(-8.27)*** 

 

  

0.0000 

 

  

1.8324 

 

 

𝑃𝑂𝑆𝑇158𝑃𝐹𝑆𝐷 ∗ 𝜎𝑅𝑂𝐴(1 − 𝜏)(
𝐷

𝐸
)𝐹𝐷 0.3172 

 

  

(1.85)* 

 

  

0.0637 

 

  

3.2329 

 

 

𝑃𝑂𝑆𝑇158𝑃𝐹𝑆𝐷 ∗ 𝜎𝑅𝑂𝐴(1 − 𝜏)(
𝐷

𝐸
)𝐹𝑃 2.2056 

 

  

(2.15)** 

 

  

0.0320 

 

  

2.6732 

 

 

N 3757 

 

 

R-Square  0.2904 

 

 

Adj R-Sq  0.2801 

   Model Pr>F 0.0000   
* significant at 10%; ** significant at 5%; *** significant at 1%  .Each of the continuous variables is 

winsorized at 5 percent and 95 percent to mitigate outliers. 
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4.4.2 Model, sample and results – – cost of equity capital 

4.4.2.1.1  Model to estimate the cost of equity capital  

I estimate the implied cost of equity capital using three widely used models 

developed by GLS, CT and GM. While the accounting, finance and economics literature 

has suggested many methods to estimate a firm‘s cost of equity capital, Fama and French 

(1997, 2004) conclude that traditional state-of-the-art methods derived from average 

realized returns, such as the CAPM or the Fama-French Three-Factor Model are 

―unavoidably imprecise‖ and have produced disappointing empirical results. The appeal 

of GLS, CT and GM is that they apply forward-looking forecasts instead of realized 

returns. GLS, CT and GM invert the residual income valuation model to estimate the 

implied cost of capital for a stock, an approach that is analogous to estimating the internal 

rate of return of cash flows. Based on the residual income model developed in Ohlson 

(1995), the underlying idea is to use a corporate valuation model to generate a market 

implied cost of equity capital, defined as the internal rate of return that equates the 

current stock price to the present value of the market‘s expected future residual flows to 

common shareholders as approximated by observable analysts‘ consensus forecasts.  

  

The residual income model implemented by GLS can be expressed as: 

 

 

 

 

where  

   tP =the stock price at time t 

    tB =book value of equity per share at time t, 

     er =cost of equity capital 
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 itROE  =the return on equity for period t+i equals to EPSt+i / Bt+i-1.   

Following GLS, I obtained expected earnings EPSt+i for the first three years from 

the I/B/E/S analysts consensus forecast, with the forecasted book value based on the 

assumptions that forecasted earnings are clean-surplus and the dividend payout ratio is 

constant, i.e. Bt=Bt-1+(1- PayoutRatiot)EPSt. The GLS model assumes firms‘ future return 

on equity (ROE) to converge to its industry median beyond forecast horizons. To 

calculate the remaining ROEt+4 to ROEt+12, as in GLS, I use linear interpolation to the 

historical industry median ROE over moving 10-year window till time t-1 across firms 

for all firms in the same Fama and French (1997) industry classification. The 

PayoutRatiot is calculated by dividing the dividend at time t by the EPS at time t. Payout 

ratios above 1 are set to 1 and negative payout ratios are set to zero. 

The CT model uses a two-stage residual income model by assuming an initial phase 

of high earning growth rates for five years, followed by a stable growth rate of residual 

incomes as three percent less than the risk free rate: 

 

 

 

 

where ,  

tP , tB , and er are defined as in previous equation. ROEt+i is the return on equity for 

period t+i equals to EPSt+i / Bt+i-1.  I obtained expected earnings EPSt+i from I/B/E/S. 

When I/B/E/S does not provide EPSt+i  forecast for t+3, t+4, or t+5, I multiply the prior-

year forecast by one plus the I/B/E/S consensus long-term growth rate forecast. gae is 

growth rate beyond t+5 and equals the yield on 10-year U.S. treasury bonds minus 3%. 

The GM model is estimated as follows: 
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(4.7)                            )03.0()(( 2

12  

f

t

t

e rg
P

FEPS
AAr  

where A equals 1/2 ((rf-0.03)+DPSt+1/Pt) and g2 equals the I/B/E/S consensus long-

term growth forecast where available and (FEPSt+2/ FEPSt+1)-1 when the growth forecast 

is not available. DPSt+1 is FEPSt+1 times the year t dividend payout ratio. rf is the risk-free 

rate, equal to the yield on 10-year U.S. treasury bonds. This estimate assumes that in 

perpetuity, the short-term growth rate decays to the risk-free rate minus three percent (rf-

0.03).  

4.4.2.1.2 Empirical Model 

 

To estimate the effect of SFAS 158 on firms‘ cost of equity, I regress cost of equity 

capital on a dummy variable equal to one for quarters after the SFAS 158, an indicator 

variable PFSDPOST _158  which equals to 1 for underfunded firms after SFAS 158, 0 

otherwise. To test whether the effect of SFAS 158 on the cost of equity capital is 

increasing with the firm‘s under- funded pension amount, I include the interaction of 

SFAS 158 and pension funding status as the third independent variable. In addition to the 

two dummy  variables and the interaction term, I include pension funding status as a test 

variable which equals to projected pension benefit obligation minus pension assets scaled 

by the market value of the company if under-funded, 0 if over-funded.  

Besides the test variable, I include several other factors suggested by Dhaliwal et al 

( 2007) and  Fama and French ( 1997) that might be associated with cost of capital. I first 

control the mean cost of equity capital for industry of firms in a specific industry that 

share similar business risks and often similar accounting choices.  
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I also include Fama and French (1996) three risk factor loadings to control for risk, 

the I/B/E/S consensus long-term growth forecast, the coefficient of variation of the one-

year-ahead consensus earnings per share forecast by analysts from I/B/E/S, book value of 

equity divided by market value of equity at time t, and firm size. 

The estimation is cross-sectional with a wide variety of industries and large 

differences in the size of firms. Following Dhaliwal et al (2007), I incorporate book value 

of equity (BM), the I/B/E/S consensus long-term growth forecast (LTG), the coefficient 

of variation of the one-year-ahead consensus earnings per share forecast by analysts from 

I/B/E/S (DIS), and firm size (Size) which is measured as the market value of equity.  

The form of the multivariate regression model is: 

 

                                     (4.8)               
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SizeBMDISLTGLEV

PFSPOSTPFSDPOSTPFSPOSTCOC

 

 

where, 

 

itCOC                   = estimated implied cost of equity capital for firm i at time t using 

three methods developed by Gebhardt et al. (2001),   Claus and 

Thomas (2001), and Gode and Mohanram (2003) ; 

POST158           = a dummy variable, which equals to 1 after SFAS 158 became 

effective in December, 2006, 0 otherwise; 

POST158_PFSD     = a dummy variable which equals to 1 for underfunded firms after 

SFAS 158, 0 otherwise; 

itPFS
                      = firm i‘s pension funding status at time t. It equals firm i‘s projected 

pension obligations minus its fair value of pension assets scaled by 

the market value of the company‘s equity when its pension plans 
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are under-funded, zero otherwise; 

POST158*PFS       = interaction between POST158 and the PFS; 

itLEV                       = firm i total debt deflated by its total book equity; 

itIndCOC
             =the mean implied cost of equity capital for the industry to which 

firm i belongs; Industry groupings are using Fama French (1997) 

classification; 

itMKT                     = the ―beta coefficient‖ for systematic market risk estimated from the 

Fama and French (1996) three-factor model for firm i over a 

moving 48-month time window till time t; 

itSMB                    = the ―beta coefficient‖ for the size factor estimated from the Fama 

and French (1996) three-factor model for firm i over a moving 48-

month time window till time t; 

itHML                 = the beta coefficient for the book-to-market (BE/ME) equity factor 

estimated from the Fama and French (1996) three-factor model for 

firm i over a moving 48-month time window till time t; 

itLTG
                     = the I/B/E/S consensus long-term growth forecast for firm i at time t;  

itDIS
                   = the coefficient of variation of the one-year-ahead consensus earnings 

per share forecast by analysts from I/B/E/S for firm i at time t;  

itBM
                   = the ratio of book value of equity over market value of equity at time t;  

itSize
                  = the log of market value of equity. 

4.4.2.2  Data and sample selection 
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To investigate the impact of SFAS 158 on firms‘ cost of capital, first, I restrict my 

sample to U.S. firms covered in Compustat‘s annual and quarterly financial statement 

database. The initial sample consists of 6,155 distinct firms and 43,590 firm-quarter 

observations. Then I estimate the implied cost of equity capital for each firm over a time 

period from January 2006 to December 2007, four quarters before (January 2006-

December 2006) and four quarters after (January 2007-December 2007) SFAS 158. I 

obtain analyst forecast, dispersion of forecasts, and growth estimates from I/B/E/S; book 

values, pension funding status, dividend payout, and other data for the control variables 

from Compustat annual and quarterly databases; Stock returns from the Center for 

Research in Security Prices (CRSP); Fama-French Factors from WRDS‘s Fama-French 

Factors database; The historical 10-year treasury bond yield form the U.S. Treasury 

website
25

 .   

To ensure that I have all the necessary data to compute all three estimates of cost of 

equity capital, I require a firm to have one-year ahead earnings (EPS) forecasts, two-year 

ahead earnings forecasts, and a five-year earnings growth forecast. The one-year (two-

year) ahead forecast corresponds to earnings for the first (second) fiscal year ending after 

the month in which the forecast is made. Specifically, for the GLS estimate, I require 

firms to have 1-year-ahead and 2-year-ahead EPS forecasts, and long-term growth rate, 

book value of equity, common shares outstanding, stock prices, and dividends paid. To 

estimate the cost of equity capital for the CT estimate I require one-year-ahead and two-

year-ahead EPS forecasts, either long term growth rate or three- to five-year-ahead EPS 

forecasts, book value of equity, stock prices, and dividend payout information. The final 

                                                        
25

 http://www.ustreas.gov/ offices/domestic-finance/debt-management/interest-

rate/yield_historical_2007.shtml 
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sample consists of 1,045 unique firms with 4,543 firm-quarter observations. Table 4.1 

panel B presents the details of my sample selection process. 

For the GLS and CT, I solve for the cost of capital iteratively by searching over the 

range 0 to 100% for a value of er  that minimizes the difference between the discounted 

present value and current stock price. Also, to minimize the influence of outliers, I 

winsorized all variables at the 5% (at the low end) and 95% (at the high end).  

 

 

4.4.2.3 Results- cost of capital 

4.4.2.3.1 Descriptive statistics 

Panel C of Table 4.3 summarizes for the sample mean, median, and first and third 

quartiles for my dependent and independent variables. Panel C reports the descriptive 

statistics for the full sample of firm-quarters from January 2006 to December 2007. Panel 

D summarize the descriptive statistics separately for firm-quarters before and after SFAS 

158. 

In panel C, the mean (median) cost of equity capital estimated is 0.0805(0.0803), 

0.0567(0.0600), and 0.0947(0.0946) for CT, GLS and GM model respectively. When 

examining firms before and after SFAS 158, the mean (median) cost of equity capital 

before SFAS 158 is 0.0576(0.0609), 0.0799 (0.0800), 0.0946(0.0946),  and after the 

SFAS 158 is 0.0557(0.0587), 0.0812 (0.0808) , 0.0949 (0.0947) respectively, indicating 

that the mean (median) cost of equity capital remained flat during the  period.  

In Panel D, the mean (median) PFS in the year of disclosure is 0.083 (0.0000) and is 

0.0073(0.0000) in the recognition year. I use t-tests to examine whether the amounts 

differ significantly from the disclosure period to the period of recognition. The results  
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indicate that the pension funding status is significantly lower in the year of recognition (t 

=-2.36), which is consistent with the overall increase in pension contribution and/or 

pension plan freeze or termination. I also find that the mean (median) leverage before 

SFAS 158 0.7980 (0.5478) is not significantly different from the mean (median) leverage 

after SFAS 158 0.7840(0.5718) (t=-0.60).  

For the three Fama and French beta coefficients, the mean (median) of the beta 

coefficients for the book-to-market (BE/ME) equity factor decreased by 0.24 (0.22) from 

0.3130(0.2598) to 0.0720(0.0356) after SFAS 158. The t-test statistics indicate that the 

mean beta coefficients for the book-to-market equity in pre-SEAS No.158 are 

significantly different from that of the post-SFAS 158.The means of the beta coefficients 

for size factor are significant at 10 percent, while the means of the beta coefficients for 

the systematic market risk did not change significantly.  

Turning to the t-tests results of the rest of variables, I find that the mean of Size 

before SFAS 158 is not significantly different from the mean of Size after SFAS 158. The 

means of the Book-to-Market ratio are significant at 5 percent. The means of LTG and 

DIS did not change significantly after SFAS 158.  

Panel B Table 4.4 presents the Pearson (above the diagonal) and Spearman (below 

the diagonal) correlations for the full sample. The highest correlation among the 

independent variables is the Spearman correlation between SMB  and Size (-0.58) 

indicating multicollinearity is not a problem. 
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Table 4.8 Implied cost of equity capital and the SFAS 158 (quarterly) 
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ititHML

itSMBitMKTititititit

itititit

IndCOC

SizeBMDISLTGLEV

PFSPOSTPFSDPOSTPFSPOSTCOC

 

  Dependent Variable COC_CT COC_GLS COC_GM   

  

Model 1 Model 2 Model 3 

 

  

Coefficient Coefficient Coefficient 

 

  

t-value t-value t-value 

 

  

p-value p-value p-value 

     VIF VIF VIF   

 

Intercept 0.0154 -0.0204 -0.0013 

 

  

(4.42)*** (-13.79)*** (-0.36) 

 

  

0.0000 0.0000 0.7162 

 

  

0.0000 0.0000 0.0000 

 

 

POST158 0.0023 0.0009 0.0022 

 

  

(4.40)*** (3.01)*** (4.28)*** 

 

  

0.0000 0.0026 0.0000 

 

  

1.6226 1.6215 1.6240 

 

 

PFS 0.0798 0.0603 0.0666 

 

  

(4.22)*** (5.33)*** (3.60)*** 

 

  

0.0000 0.0000 0.0003 

 

  

1.8496 1.8405 1.8665 

 

 

POST158_PFSD 0.0006 -0.0008 0.0017 

 

  

(0.66) (-1.61) (2.11)** 

 

  

0.5105 0.1082 0.0347 

 

  

2.4641 2.4606 2.4686 

 

 

POST158*PFS -0.0691 0.0266 -0.1415 

 

  

(-2.04)** (1.31) (-4.28)*** 

 

  

0.0415 0.1899 0.0000 

 

  

2.8390 2.8369 2.8482 

 

 

LEV 0.0020 0.0002 0.0018 

 

  

(7.10)*** (1.18) (6.69)*** 

 

  

0.0000 0.2382 0.0000 

 

  

1.1263 1.1864 1.1266 

 

 

LTG 0.0595 0.0223 0.1480 

 

  

(11.98)*** (7.33)*** (30.74)*** 

 

  

0.0000 0.0000 0.0000 

 

  

1.4060 1.4797 1.3945 

 

  
 

( continued on next page) 
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Table 4.8 ( continued)   

 

 

DIS -0.0479 -0.0174 -0.0845 

 

  

(-8.28)*** (-4.99)*** (-15.08)*** 

 

  

0.0000 0.0000 0.0000 

 

  

1.1159 1.1271 1.1056 

 

 

BM 0.0155 0.0494 0.0199 

 

  

(12.70)*** (67.63)*** (16.72)*** 

 

  

0.0000 0.0000 0.0000 

 

  

1.2725 1.2620 1.2637 

 

 

Size -0.0023 -0.0002 -0.0004 

 

  

(-9.12)*** (-0.99) (-1.65)* 

 

  

0.0000 0.3218 0.0984 

 

  

2.0876 2.0859 2.0985 

 

 

βMKT 0.0012 0.0017 0.0033 

 

  

(2.36)** (5.29)*** (6.35)*** 

 

  

0.0185 0.0000 0.0000 

 

  

1.2265 1.2520 1.2543 

 

 

βSMB  0.0068 0.0021 0.0036 

 

  

(7.90)*** (4.05)*** (4.28)*** 

 

  

0.0000 0.0001 0.0000 

 

  

1.3489 1.3674 1.3487 

 

 

βHML -0.0045 0.0004 -0.0042 

 

  

(-6.79)*** (1.07) (-6.45)*** 

 

  

0.0000 0.2869 0.0000 

 

  

1.9586 1.9557 1.9752 

 

 

IndCOC 0.7464 0.8533 0.7186 

 

  

(23.70)*** (142.69)*** (24.76)*** 

 

  

0.0000 0.0000 0.0000 

 

  

1.0890 1.3546 1.0948 

 

 

N 4,543 4,543 4,543 

 

 

R-Square  0.2060  0.8943  0.2999 

 

 

Adj R-Sq  0.2037  0.8940  0.2979 

   Model Pr>F 0.0000 0.0000 0.0000   

1)***, ** and * indicate significance levels at 1%, 5% and 10%. 

2) t-statistics are calculated using the Newey–West procedure to correct for heteroskedasticity and serial 

correlation (t-statistics in parentheses). 

3) I estimate cost of equity capital  using the Gebhardt et al. (2001) method, Claus and Thomas (2001) method, and 

Gode and Mohanram (2003). 

4) The sample includes firm-quarters from January 2006 to December 2007 for which data are available on I/B/E/S, 

Compustat, and CRSP to calculate the GLS and CT cost of equity capital estimates, PFS_ScaledbyTotAssets, 

PFS_ScaledbyMktVal , BM, LTG, Disp, Size, leverage and the Fama and French (1996) risk factors. 
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4.4.2.3.2  Main regression results  

To test my hypotheses, the cost of equity capital estimated from the GLS, GM and 

CT are regressed on a firm‘s pension funding status, the post 158 dummy variable, and 

the interaction effects after controlling for other factors that have been found to be related 

to a firm‘s cost of equity capital. In order to control for heteroscedasticity and serial 

correlation, I calculate t-statistics using the Newey–West procedure in all regression 

analyses. Table 4.8 reports the test results. 

Model 1 of Table 4.8 examines the impact of SFAS 158 on the cost of equity capital 

estimated from CT. The results from model 1 show that the coefficient on pension 

funding status is positive and significant at 1%, indicating that higher level pension 

deficit, whether recognized or disclosed, are associated with higher cost of equity capital. 

This finding is consistent with the prior research (Shaw, 2008; Dhaliwal, 1986; and Jin at 

al., 2006) that suggest that equity investors use disclosed pension information in firm 

valuation and risk estimation.  Further, the coefficient on the SFAS 158 dummy is 

positive and significant at 1%, suggesting that the cost of equity capital increased after 

SFAS158. To find whether the increased cost of equity capital is related to the adoption 

of SFAS 158, I check the coefficient on the indicator variable of POST158_PFSD which 

equals to 1 for underfunded firms after SFAS 158, 0 otherwise. The coefficient on 

POST158_PFSD is positive but not significant, implying that firms with pension deficit 

did not experience a higher cost of equity capital in the post-SFAS158 period. I then 

interact SFAS158 and pension funding status and find that the coefficient on the 

interaction term is negative and statistically significant, suggesting that the cost of equity 

capital in the post-SFAS158 period decreases with the level of pension deficit for firms 
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with underfunded pension liabilities. A possible explanation for this finding is that equity 

investors view the on balance sheet pension deficit more reliable which in turn leads to a 

lower cost of capital
26

.  

Turning to the results for the remaining control variables, I find that the coefficient 

on firm leverage is positive and significant at 1%, consistent with the theory that suggest 

a firm‘s cost of equity capital should be an increasing function of leverage. When it 

comes to the rest of control variables, I find that IndCOC, LTG, LogMB, LogSize, SMB

and MKT are all positively related to cost of equity capital at 1%. These results are 

consistent with prior studies, signaling higher cost of equity capital in firms that belongs 

to industries having a higher cost of capital, firms that have a long term growth rate, firms 

that have a higher market to book ratio, firms that have a higher ―beta coefficient‖ for the 

size factor estimated from the Fama and French three-factor model, and firms that are 

under financial distress which is measured as a leverage. 

Model 2 in Table 4.8 reports results for the cost of capital based on the GM model 

and Model 3 on the GLS model.  Consistent with the findings from CT model, results 

from GM model and GLS model indicate that the cost of equity capital is positively 

associated with both recognized and disclosed pension funding status. In addition, the 

cost of equity capital from GM and GLS model increased after SFAS 158. While the 

coefficient on POST158_PFSD for GM model is positive and significant at 5%, the 

coefficient is statistically insignificant for GLS model. Finally, the coefficient on 

POST158*PFS for GM model is negative and significant at 1%, consistent with the 

                                                        
26

 This is consistent with Libby et al (2006) suggesting that recognized numbers are subjected to more 

scrutiny from outsiders (Libby et al. 2006), which limits firms‘ flexibility to exercise discretionary 

activities, leading to the clarity of pension accounting.   
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results from CT model. The coefficient on POST158*PFS for GLS model is not 

significantly different from 0. 

Regarding the control variables, consistent with CT model, the leverage from GM 

model is positive and significant at 1% consistent with the financial theory that suggest a 

firm‘s cost of cost capital should be an increasing function of the leverage. Further, I find 

that the I/B/E/S consensus long-term growth, average industry cost of capital, firm size, 

Fama and French beta coefficient for systematic market risk and the size factor are all 

positively related to cost of equity capital at the 1%.  

In summary, my findings in this section show that both recognized and disclosed 

pension information are related to cost of equity capital. However, my results fail to 

support the claim that SFAS 158 increased firms‘ cost of equity capital, a finding that 

holds regardless of the prior funding status of the pension plan. These results are 

consistent with the efficient markets hypothesis suggesting that all publicly available 

information is considered by the market and therefore, whether an item is recognized in 

the financial statements or merely disclosed in the footnotes does not matter. To the 

extent that financial statement users are concerned that SFAS 158 will increase the cost of 

capital, this paper offers evidence that such concerns are not warranted. 

4.4.2.3.3  Additional analysis  

4.4.2.3.3 .1. Institutional Investor 

Previous literature on institutional investors (Shleifer and Vishny, 1986; Admati et 

al., 1994; Dhaliwal et al, 2007) suggests that their large equity stakes in the invested  

firms and their level of sophistication enable them to monitor the firms and reduce the 

agency problems. The effect from these roles of the institutional investors may mitigate 
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the effect of SFAS 158 on cost of equity capital. I use the proportion of the firm‘s 

outstanding shares held by institutional investors to proxy for investor sophistication.  

The model I used to test the response of sophisticated investors to SFAS 158 is as follows. 
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where InstHold is the proportion of the firm‘s outstanding shares held by 

institutional investors as defined by Dhaliwal et al., (2007).  All other variables are 

defined as in Table 4.2.  

The test results reported in Table 4.9 show that for the CT and GLM models, the 

coefficients on InstHold and POS158_PSFD*InstHold  are positive and significant, 

suggesting that greater institutional holdings are related to a higher cost of equity capital, 

and the relation is more pronounced after SFAS 158 for firms with pension deficit.  For 

the GM model, however the coefficient on InstHold is negative and significant at a 1% 

level and the coefficient on POS158_PSFD*InstHold   is not significant. Altogether, from 

Table 4.9 I find no evidence supporting that greater institutional holdings could mitigate 

the negative impact of SFAS 158 on cost of equity capital. 
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Table 4.9 Implied cost of equity capital, institutional ownership, and SFAS 158  

Dependent Variable COC_CT COC_GLS COC_GM   

 

Coefficient Coefficient Coefficient 

 

 

(t Value) (t Value) (t Value) 

 

 

p Vlaue p Vlaue p Vlaue 

   VIF VIF VIF   

Intercept 0.0157 -0.0212 0.0012 

 

 

(4.29)*** (-13.72)*** (0.33) 

 

 

0.0000 0.0000 0.7394 

 

 

0.0000 0.0000 0.0000 

 PFS 0.0767 0.0506 0.0768 

 

 

(4.00)*** (4.50)*** (4.09)*** 

 

 

0.0001 0.0000 0.0000 

 

 

1.6518 1.6407 1.6679 

 POST158 0.0047 0.0015 0.0029 

 

 

(3.21)*** (1.79)* (2.07)** 

 

 

0.0013 0.0733 0.0389 

 

 

11.6174 11.6256 11.6176 

 POST158*PFS -0.0820 -0.0161 -0.1243 

 

 

(-2.07)** (-0.69) (-3.21)*** 

 

 

0.0387 0.4892 0.0013 

 

 

2.5925 2.5924 2.5958 

 POST158_PFSD -0.0058 -0.0058 -0.0011 

 

 

(-2.69)*** (-4.54)*** (-0.52) 

 

 

0.0072 0.0000 0.6066 

 

 

12.8065 12.7910 12.8027 

 BM 0.0152 0.0490 0.0198 

 

 

(12.00)*** (65.95)*** (16.13)*** 

 

 

0.0000 0.0000 0.0000 

 

 

1.2819 1.2775 1.2740 

 DIS -0.0459 -0.0155 -0.0840 

 

 

(-7.69)*** (-4.39)*** (-14.49)*** 

 

 

0.0000 0.0000 0.0000 

 

 

1.1237 1.1375 1.1127 

 LTG 0.0544 0.0140 0.1518 

 

 

(10.29)*** (4.43)*** (29.56)*** 

 

 

0.0000 0.0000 0.0000 

 

 

1.5372 1.5872 1.5265 

 

 
 

Continued on next page 
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Table 4.9 (continued) 
  

 LEV 0.0018 0.0003 0.0013 

 

 

(6.33)*** (1.74)* (4.53)*** 

 

 

0.0000 0.0817 0.0000 

 

 

1.1646 1.2112 1.1655 

 logSIZ -0.0024 -0.0004 -0.0002 

 

 

(-8.87)*** (-2.85)*** (-0.75) 

 

 

0.0000 0.0043 0.4539 

 

 

2.1545 2.1538 2.1669 

 Beta_mktrf 0.0059 0.0017 0.0040 

 

 

(6.46)*** (3.11)*** (4.55)*** 

 

 

0.0000 0.0019 0.0000 

 

 

1.3801 1.3925 1.3798 

 Beta_smb -0.0043 0.0000 -0.0038 

 

 

(-6.25)*** (0.01) (-5.57)*** 

 

 

0.0000 0.9915 0.0000 

 

 

1.9879 1.9849 2.0046 

 Beta_hml 0.0013 0.0015 0.0032 

 

 

(2.36)** (4.58)*** (5.95)*** 

 

 

0.0184 0.0000 0.0000 

 

 

1.2594 1.2835 1.2887 

 IndCOC 0.7431 0.8669 0.7048 

 

 

(22.88)*** (141.11)*** (23.41)*** 

 

 

0.0000 0.0000 0.0000 

 

 

1.1043 1.4158 1.1132 

 InstHold 0.0026 0.0056 -0.0048 

 

 

(2.00)** (7.25)*** (-3.79)*** 

 

 

0.0459 0.0000 0.0002 

 

 

2.2526 2.2952 2.2505 

 POST158*InstHold -0.0033 -0.0007 -0.0012 

 

 

(-1.73)* (-0.66) (-0.64) 

 

 

0.0845 0.5122 0.5192 

 

 

11.8708 11.8715 11.8755 

 POS158_PSFD*InstHold 0.0101 0.0078 0.0047 

 

 

(3.23)*** (4.22)*** (1.52) 

 

 

0.0013 0.0000 0.1277 

 

 

12.4733 12.4733 12.4700 

 N 4280 4280 4280 

 R-Square  0.2014  0.8995  0.2935 

 Adj R-Sq  0.1984  0.8991  0.2909 

 Model Pr>F 0.000000 0.000000 0.000000   

t-statistics are calculated using the Newey-West procedure to correct for heteroskedasticity and serial 

correlation. 
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4.4.2.3.3 . 2. Corporate Governance 

Skaife et al. (2006) document that firms with better governance present less agency 

risk to shareholders resulting in lower cost of equity capital. To proxy for management‘s 

role in corporate governance, I include the corporate governance measure-Gindex as a 

control variable (Gompers et al. (2003). Higher Gindex scores suggest that management 

has greater power. The model I used to test the corporate governance effect is as follows. 
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The test results which were reported in Table 4.10 show that, while the coefficient 

on Gindex is negative and significantly different from 0 for cost of capital estimated from 

the GM model, it is positive and significantly different from 0 for the GLS model. 

However, I find the coefficient on Gindex is insignificant for the CT model. Further 

analysis shows that the coefficients on POS158_PSFD*GIndex are positive and 

significantly different from zero for the CT and GM models but are insignificant for GLS.   

In summary, although I find mixed results on the monitoring role a powerful 

corporate governance play, I find no evidence that a strong corporate governance will 

decrease the underfunded firm‘s cost of equity capital after SFAS 158.  
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Table 4.10 Implied cost of equity capital, governance, and SFAS 158  
 

  Dependent Variable COC_CT COC_GLS COC_GM   

  

Coefficient Coefficient Coefficient 

 

  

(t Value) (t Value) (t Value) 

 

  

P Value P Value P Value 

     VIF VIF VIF   

 

Intercept 0.0092 -0.0321 0.0042 

 

  

(1.89)* (-13.77)*** (0.89) 

 

  

0.0591 0.0000 0.3744 

 

  

0.0000 0.0000 0.0000 

 

 

PFS 0.0709 0.0400 0.0756 

 

  

(3.57)*** (3.49)*** (3.86)*** 

 

  

0.0004 0.0005 0.0001 

 

  

1.7876 1.7747 1.8044 

 

 

POST158 0.0077 0.0034 0.0049 

 

  

(3.96)*** (3.06)*** (2.57)** 

 

  

0.0001 0.0022 0.0103 

 

  

14.9443 14.9449 14.9450 

 

 

POST158*PFS -0.0646 0.0479 -0.1503 

 

  

(-1.76)* (2.26)** (-4.17)*** 

 

  

0.0784 0.0241 0.0000 

 

  

2.9954 2.9940 3.0025 

 

 

POST158_PFSD -0.0048 0.0000 -0.0034 

 

  

(-1.67)* (0.01) (-1.22) 

 

  

0.0950 0.9895 0.2245 

 

  

22.6576 22.5647 22.6705 

 

 

BM 0.0157 0.0509 0.0214 

 

  

(10.34)*** (58.09)*** (14.40)*** 

 

  

0.0000 0.0000 0.0000 

 

  

1.2963 1.2968 1.2870 

 

 

DIS -0.0535 -0.0236 -0.0836 

 

  

(-6.70)*** (-5.09)*** (-10.68)*** 

 

  

0.0000 0.0000 0.0000 

 

  

1.1154 1.1197 1.1095 

 

 

LTG 0.0682 0.0173 0.1791 

 

  

(9.18)*** (4.01)*** (24.68)*** 

 

  

0.0000 0.0001 0.0000 

 

  

1.6146 1.6423 1.6040 

 

  
 

Continued on next page 
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Table 4.10 (continued) 
   

 

 

LEV 0.0023 0.0001 0.0015 

 

  

(6.66)*** (0.42) (4.45)*** 

 

  

0.0000 0.6749 0.0000 

 

  

1.2122 1.2359 1.2129 

 

 

logSIZ -0.0019 0.0009 -0.0007 

 

  

(-4.38)*** (3.79)*** (-1.69)* 

 

  

0.0000 0.0002 0.0912 

 

  

2.7868 2.7750 2.8122 

 

 

Beta_mktrf 0.0081 0.0011 0.0050 

 

  

(6.75)*** (1.54) (4.30)*** 

 

  

0.0000 0.1248 0.0000 

 

  

1.3265 1.3346 1.3263 

 

 

Beta_smb -0.0054 0.0014 -0.0063 

 

  

(-5.41)*** (2.38)** (-6.37)*** 

 

  

0.0000 0.0173 0.0000 

 

  

3.0509 3.0432 3.0857 

 

 

Beta_hml 0.0010 0.0026 0.0033 

 

  

(1.42) (6.44)*** (4.91)*** 

 

  

0.1566 0.0000 0.0000 

 

  

1.3125 1.3678 1.3324 

 

 

IndCOC 0.7561 0.8560 0.6885 

 

  

(20.06)*** (117.21)*** (19.88)*** 

 

  

0.0000 0.0000 0.0000 

 

  

1.0697 1.3700 1.0922 

 

 

GIndex -0.0002 0.0053 -0.0068 

 

  

(-0.15) (6.48)*** (-4.97)*** 

 

  

0.8839 0.0000 0.0000 

 

  

1.3473 1.3824 1.3468 

 

 

POST158*GIndex -0.0006 -0.0002 -0.0004 

 

  

(-2.94)*** (-1.89)* (-1.74)* 

 

  

0.0033 0.0595 0.0826 

 

  

17.7677 17.7651 17.7677 

 

 

POS158_PSFD*GIndex 0.0007 -0.0002 0.0006 

 

  

(2.28)** (-1.11) (2.26)** 

 

  

0.0226 0.2662 0.0240 

 

  

26.5071 26.4162 26.5075 

 

 

N 2764 2764 2764 

 

 

R-Square  0.2180  0.9049  0.3208 

 

 

Adj R-Sq  0.2134  0.9043  0.3169 

   Model Pr>F 0.0000 0.0000 0.0000   

* significant at 10%; ** significant at 5%; *** significant at 1% . 

t-statistics are calculated using the Newey-West procedure to correct for heteroskedasticity and serial 

correlation.  

 GIndex is extracted from WRDS RiskMetrics. The two databases are linked using company‘s ticker. 
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4.6  Conclusions 

In this paper, I offer evidence on the effects of recognized versus disclosed pension 

information on the market perceived risk and cost of equity capital. SFAS 158 required 

firms to recognize their pension on the balance sheet. The FASB‘s intent in imposing this 

requirement is to improve the transparency and understandability of pension accounting 

and thus to better serve the informational needs of equity owners, creditors, employees, 

retirees, donors, and other users. However, opponents of the regulation argue that 

reporting required recognition of funding status of an employer‘s plan may cause 

undesirable economic consequence such as raising the cost of capital and the perceived 

risk of firms, especially for those firms whose plans are significantly underfunded.  

Alternatively, the efficient markets hypothesis (Fama, 1965) suggests that all publicly 

available information should be considered by the markets, and therefore, whether an 

item is recognized in the financial statements or merely disclosed in the footnote should 

not matter.  

Using a model developed by Bowman (1979) and Ely (1995a) which relates total 

equity risk of a firm to its financial and assets risk, I find that both pension liabilities 

disclosed prior to the adoption of SFAS No. 158 and those recognized subsequent to the 

adoption significantly contribute to explaining a firm‘s total equity risk which is 

measured by standard deviation of daily stock returns. However, I find that the total risk 

increased for firms with underfunded pension status after SFAS 158. However, further 

analysis indicates that firms with higher levels of pension deficit are related to the lower 

total equity risk after SFAS 158.  

Using cost of equity capital estimated from by CT, GLS and GM, I find results 
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consistent with those from risk study: equity investors use both recognized and disclosed 

pension information in cost of capital. Further, I find no statistical difference in the 

estimated associations of on-balance sheet versus off-balance sheet pension items with 

cost of capital.  

Overall, my results are consistent with the efficient markets hypothesis suggesting 

that all publicly available information is considered by the market, and therefore, whether 

an item is recognized in the financial statements or merely disclosed in the footnotes does 

not matter. To the extent that financial statement users are concerned that SFAS 158 will 

increase a firm‘s perceived risk and the cost of capital, I offer evidence that such 

concerns are not warranted. Further, from a policy point of view, my results may provide 

justification for moving pension information to the balance sheet. People may argue that, 

as the results of this study suggest, the equity market is capable of using the disclosed 

pension information in its assessment of market risk and cost of capital. Therefore, there 

is no reason to incorporate this information into the balance sheet. Then the issue 

becomes whether the objective is to incorporate all liabilities of a firm into its balance 

sheet or simply to disclose all liabilities and let each user make adjustments to the 

balance sheet based on supplementary disclosures. 
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CHAPTER 5:  SFAS 158 AND ITS IMPACT ON THE COST OF DEBT 

5.1 Introduction 

In the last chapter, I investigated the effect of SFAS 158 on market perceived risk of 

firms and cost of equity capital. In this chapter, I investigate the effects of SFAS 158 

within the context of the debt market. Investigating the effects of SFAS 158 within the 

context of the debt market is important for the following reasons. First, the response to 

SFAS 158 is likely to be different in the debt market than in the equity market because of 

the rich information environment specific to the debt market. As I stated in chapter 4, 

compared with the equity market, the debt market includes mainly sophisticated investors. 

Sophisticated investors have access to more firm-specific information than other 

investors. Given their access to potentially more informative data, I propose that the debt 

market response to SFAS 158 is different from the equity market.  

Second, SFAS 158 increases the likelihood of wealth transfers from equity to debt 

holders because SFAS 158 increases the likelihood of debt covenant violation for 

affected companies (as discussed in chapter 3). Debt covenant violation gives debt 

holders the right to terminate the lending agreement and demand immediate repayment of 

the loan. Repayment of the debt will result in a wealth transfer from shareholders to debt 

holders if the par value of the debt exceeds its market value (Lys, 1989). Some 

companies have written language into their loan agreements that prevent covenants from 

being violated solely by accounting changes (―frozen GAAP‖ for debt covenants). Still, 

firms are sometimes forced to make substantial concessions to lenders when 

renegotiating/amending credit agreements that contain financial covenants (Roberts and 
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Sufi, 2009a). Accordingly, SFAS 158 increases the likelihood of wealth transfers from 

equity to debt holders. Thus, I propose that the debt market response to SFAS 158 

different from that of the equity market. 

 Further, even if SFAS 158 has impact on both debt and equity, the degree of impact 

likely differs. Moody‘s (2006) argue that debt market historically used the projected 

benefit obligation (PBO) even though the FASB did not require firms to record the 

liability on their balance sheets until SFAS 158 in 2006. Moreover, the 2004 International 

Monetary Fund (IMF) Global Financial Stability Report states: ―Rating agencies now 

explicitly recognize the underfunded amount of pension plans as debt of the sponsor 

company. The rating agencies treat the difference between the PBO (Projected Benefit 

Obligation) and the fair value of plan assets like any other long-term obligation of the 

sponsor company.‖ However, empirical evidence on whether the equity market fully uses 

the disclosed pension liability is mixed (see literature review of chapter 4).  

Using both firm bond credit ratings and bond yield-spread as proxies for cost of 

debt, I find that both recognized and disclosed pension liabilities are positively associated 

with bond spread yield. Additional analyses indicate that bond spread yield decreases 

after SFAS 158 for firms with underfunded pension plans, and the decrease is more 

pronounced for firms with a larger pension deficit. These findings indicate that debt 

market investors view the recognized pension liabilities as less risky than those 

embedded in the footnote. This is consistent with previous literature suggesting that 

recognized items are more reliable (Libby et al., 2006). However, I fail to find rating 

agencies response to SFAS 158.  

The remainder of this chapter is organized as follows. Section 5.2 briefly reviews 
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prior research on the topic. Section 5.3 develops hypotheses concerning how SFAS158 

affects the cost of debt capital. Section 5.4 describes the measures of the cost of debt 

capital and multivariate analysis models. Section 5.5 discusses the sample selection 

process and the descriptive statistics. Section 5.6 provides the empirical results. Section 

5.7 discusses the sensitivity analysis, and section 5.8 summarizes the study. 

5.2 Literature review 

When it comes to the effect of recognition versus disclosure of pension accounting 

information on lenders' decisions, Harper et al. (1987) conducted a laboratory experiment, 

involving 51 bankers (sophisticated users) and 82 undergraduate accounting students 

(naive users), to investigate the effect on those users‘ perceptions of debt-carrying ability 

of alternative disclosure formats. The results suggest that significantly more subjects-both 

sophisticated (bankers) and naïve participants (students) included the pension obligation 

in the numerator of a debt/equity ratio when the unfunded accumulated pension benefits 

were presented as a liability in the balance sheet, rather than as a supplemental note to the 

balance sheet.  However, Harper et al. (1987) fail to find that the difference in treatment 

is more pronounced for naïve participants (students).  

Harper, et al. (1991) reaches a similar conclusion in a study on lenders' perceptions 

of unfunded postretirement benefits. Their survey of 127 commercial lenders suggested 

that commercial lenders are more likely to perceive an unfunded postretirement 

obligation as a form of debt when it is recognized as a balance sheet liability than when it 

is disclosed in the footnotes.  

In contrast, Shaw (2008) finds no evidence that bond investors view information 

recognized on the balance sheet versus disclosed in the footnotes differently in a study 
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investigating the effect of recognition versus disclosure of pension funding status on yield 

spreads in new debt issues.  

To my knowledge, my study is the only one using actual empirical data to 

investigate whether the debt market treats disclosed pension liabilities differently from 

those recognized in the body of the financial statements.  

5.3 Hypotheses 

My first research objective is to investigate whether firms with pension deficit 

experienced a higher cost of debt capital in the post-SFAS158 period. Prior literature has 

documented a positive relation between default risk and the cost of debt. For example, in 

a classic paper on the valuation of the option to default on corporate debt, Merton (1974) 

develops a theory for the positive relation between the price of bonds and leverage 

(default risk). To the extent that SFAS 158 increases leverage of affected firms (discussed 

in chapter 3), cost of debt will increase after 158. The complicated pension accounting 

rules also account for why cost of debt might increase after SFAS 158. Pension 

accounting is technically complex (Picconi, 2007), and therefore some of the pension 

liabilities were hidden in such a manner that even these professional agencies and lenders 

might not have been fully aware of them.  Thus the debt market might increase their 

perceived risk of the firms when those liabilities are moved to the balance sheet.  

However, an opposite view suggests that cost of debt of firms with pension deficit 

will decrease after SFAS 158 for at least three reasons:  1) SFAS 158 increases the 

likelihood of covenant violation for affected companies. Debt covenant violation gives 

debt holders the right to terminate the lending agreement and demand immediate 

repayment of the loan. Repayment of the debt will result in a wealth transfer from 
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shareholders to debt holders (Lys, 1989), leading to a lower cost of debt capital. 2) Past 

research (Sengupta, 1998) has shown that greater disclosure reduces lenders‘ perception 

of default risk for the firm, reducing its cost of debt. 3) Past research (Schipper, 2007, and 

Davis-Friday, 2004) find that recognition increases perceived reliability. Pension 

accounting had long been criticized for its lack of transparency and understandability 

(Hann et al. 2007).  Because of the complex pension rules, previous research (Cardinale, 

2006) find that the bond investors perceive more risk in unfunded pension liabilities than 

in more traditional forms of debt and thus, take into account more unfunded liabilities  in 

bond pricing. With the adoption of SFAS 158, creditors might view the recognized items 

less risky and reducing the cost of debt.   

Alternatively, SFAS 158 will have no impact on the cost of debt capital. This 

argument suggests that the major rating agencies consolidate off-balance sheet activities 

when performing their analysis. For example, both Standard and Poor and Moody make 

the standard adjustment to financial statements in their credit-rating analysis, which 

includes underfunded defined benefit pensions 27 . Thus all publicly available pension 

information was considered by the debt market before SFAS 158, and therefore, cost of 

debt capital will not change post-SFAS 158.  

I look at the coefficient on POST158_PFSD, a dummy variable which equals to 1 

for underfunded firms after SFAS 158, 0 otherwise.  In the first scenario described above, 

I expect a statistically positive coefficient on POST158_PFSD. In the second scenario, I 

expect a statistically negative coefficient. In the third scenario, I expect a statistically 

insignificant coefficient.  Therefore, I test the following null hypothesis. 

                                                        
27

 Standard & Poor's Global Bond Insurance Book 2006; Moody‘s Approach to Global Standard 

Adjustments in the Analysis of Financial Statements for Non-Financial Corporations – Part I.  March. 2005. 
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Hypothesis 5.1(null form): The cost of debt for firms with pension deficit does not 

change in the post-SFAS158 period 

My second research goal is to investigate whether the effect of SFAS 158 on the cost 

of debt capital changes with the level of pension deficit. The debt market response to 

SFAS 158 should depend on the relative impact of SFAS 158 on the balance sheet. I 

expect that the effect of SFAS 158 cost of debt capital increases with the level of pension 

liability. Alternatively, if the debt market does not respond to SFAS 158, I expect that the 

coefficient on the interaction term between SFAS 158 and the level of pension deficit will 

not be significantly different from zero. Consequently, my second hypothesis is:  

Hypothesis 5.2: The magnitude of the effect of SFAS 158 on the cost of debt will not 

change with the level of pension deficit. 

5.4 Measures of the cost of debt capital and multivariate analysis model.  

5.4. 1 Measures of the Cost of Debt 

Following prior research (Sengupta 1998; Deng et al, 2007; Bhojraj and Sengupta 

2003; and Elyasiani et al, 2010), I use bond credit ratings and bond yield-spread to proxy 

for cost of debt.  I use both Moody‘s and S&P ratings. Moody‘s and S&P ratings are 

converted to numerical values. The highest rating (AAA+ rated bonds) is assigned a 

value of 1 and the lowest rating (D rated bonds) receives a value of 22. Therefore, higher 

debt rating numbers imply higher risk and cost of debt, and lower debt rating numbers 

imply lower risk and cost of debt. Table 5.1 provides bond rating conversion codes for 

Moody's ratings used in the analysis. 
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Table 5.1 Bond rating conversion table 

 

  Conversion number S&P rating   

Moody's 

ratings 

 

1 AAA 

 

Aaa 

 

2 AA+ 

 

Aa1 

 

3 AA 

 

Aa2 

 

4 AA- 

 

Aa3 

 

5 A+ 

 

A1 

 

6 A 

 

A2 

 

7 A- 

 

A3 

 

8 BBB+ 

 

Baa1 

 

9 BBB 

 

Baa2 

 

10 BBB- 

 

Baa3 

 

11 BB+ 

 

Ba1 

 

12 BB 

 

Ba2 

 

13 BB- 

 

Ba3 

 

14 B+ 

 

B1 

 

15 B 

 

B2 

 

16 B- 

 

B3 

 

17 CCC+ 

 

Caa1 

 

18 CCC 

 

Caa2 

 

19 CCC- 

 

Caa3 

 

20 CC 

 

Ca 

 

21 C 

 

C 

  22 D   D 
 

 

My direct measure of the cost of bond financing is yield spread, defined as the 

difference in yields between a corporate bond and a Treasury bond of the same maturity. 

Following prior literature (Qiu and Yu, 2009; and Cremers, Nair, and Wei, 2007), I 

obtain one-year, two-year, three-year, five-year, seven-year, 10-year, 20-year, and 30-

year constant maturity Treasury yields from the Federal Reserve‘s H-15 Release, which I 

interpolate into a piecewise linear term structure. If the bond has several transactions 
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(trades) on any given day, I then use a value-weighted approach to calculate the average 

spread for all transactions based on the trading volume. 

5.4.2 Multivariate Models 

To examine the relation between SFAS 158 and the cost of debt, I follow Elyasiani 

et al., (2010) and model the cost of debt as a function of firm and issue-specific 

characteristics. I then extend this model to include SFAS 158, its interaction with pension 

underfunded status dummy and its interaction with the level of pension deficit. The 

models are specified as follows. 

     (5.1)          
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The dependent variables in these two equations are bond credit ratings and bond 

yield-spread, respectively. The test variables are PFSDPOST _158 , and PFSPOST *158 .  

In addition to the test variables, I include pension funding status (PFS).  PFS equals 

the firm‘s projected pension obligations minus its fair value of pension assets when its 

pension plans are under-funded, zero when over-funded, deflated by its total market value 

of equity.  Previous research suggests that unfunded pension liabilities reduce debt ratings 

(Carroll and Niehaus, 1998) and increase credit spreads (Shaw, 2008). Thus, I expect that 

pension deficit is positively related to cost of debt.  

I then include two sets of control variables suggest by prior studies (Elyasiani et al, 
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2010; Deng et al, 2007; Bhojraj and Sengupta 2003) that might be associated with the 

debt rating and yield spread.  The two sets of control variables are firm-specific and 

bond-specific variables.  

The first bond-specific variable is the bond issue size. A large issue size tends to 

have a larger default risk and, hence, a higher bond yield spread and worse bond ratings.  

Thus, I expect IssueSize to be positively related to the cost of debt. Following Elyasiani 

et al. (2010), I use the natural logarithm of the amount of bond outstanding (in thousand 

dollars) to proxy for issue-size. The second bond-specific control variable is BondAge 

which is the length of time (in years) since the bond was issued. Previous studies 

(Elyasiani et al. 2010; Yu, 2005) documented that bond yield spread and ratings are 

negatively related to bond age. The third bond-specific control variable is maturity. 

Maturity is the length of time (in years) before the bond matures.  Bonds with longer 

maturities have a greater risk. Thus, bond maturity is expected to be positively related to 

cost of debt (Elyasiani et al. 2010).  In addition to the above bond-specific variables, I 

also include three dummy variables to control for bond provisions. CALL, PUT, and 

SENIOR take the value of 1, respectively, if the bond is callable, putable, and holds 

seniority status, and zero otherwise. I expect a positive relationship between the call 

dummy and the cost of debt. Put provisions allow bondholders to sell bonds to the issuer 

at pre-specified prices. Thus, it lowers the yield-spread and the ratings. I predict a 

negative relationship between the put dummy and the cost of capital. Senior bond status 

reduces default risk, and thus, I expect a negative relationship between senor bond yield-

spread and ratings. In yield spread model, I also include RatingResidual as a control 

variable. RatingResidual is the residual from the rating regression model 5.1. The reason 
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I use RatingResidual instead of rating in my model is that the credit rating variable may 

incorporate part or the entire impact of SFAS 158 on the cost of debt. Thus, I 

orthogonalize this variable by regressing it against SFAS 158, and use the residual term 

(Rating Residual) as a control variable.  

For firm-specific characteristics, the first variable I control for is financial leverage. 

Higher leverage tends to have a higher default risk, hence, financial leverage is expected 

to have positive association with bond ratings and yield-spread (Elyasiani et al., 2010; 

Deng et al. 2007). I include firm size as my second control variable. I expect firm size is 

negatively associated with bond ratings and yield-spreads. This is because a larger firm 

usually has a smaller default risk and thus, a lower cost of debt (Elyasiani et al., 2010; 

Deng et al. 2007). Further, I include volatility as my third control variable. I expect a 

positive relation between cost of debt and volatility which is measured as a firm‘s total 

equity risk. Bonds of a firm with higher volatility have a greater risk. Thus, a higher 

volatility is expected to be associated with higher cost of debt. Because the estimation is 

cross-sectional with a wide variety of industries, I also include an industry dummy and a 

time dummy to improve the comparability of the variables across firms from different 

industries and alleviate potential heteroskedasticity. Finally, I include a dummy variable 

POST 158 to control for the fixed time effect. 

The variables are defined as follows. 

itRatings         = Bond i‘s rating at time t based on Moody‘s or Standard and Poors(S&P).  

Rating agencies rate a firm‘s debt from AAA (indicating a strong 

capacity to pay interest and repay principal) to D (indicating actual 

default). Raw credit letter ratings are converted to numerical values 
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using a conversion process in which AAA bonds are assigned a value 

of 1 and D-rated bonds a value of 22 (see table 5.1 for details).  . 

itdYieldSprea     = The average yield to maturity for the bond i based on the all 

transactions in year t weighted by trading volume minus the Treasury 

bond yield with similar maturity. The treasury constant maturities 

yield was taken from the Federal Reserve Bank statistics in its H.15 

release, a piecewise-linear interpolation is used for maturity mapping.  

POST158          = A dummy variable, which equals to 1 after SFAS 158 became effective 

in December, 2006, 0 otherwise; 

POST158_PFSD = A dummy variable which equals to 1 for underfunded firms after 

SFAS 158, 0 otherwise 

POST158*PFS    = Interaction between POST158 and the PFS 

itPFS
              = firm‘s pension funding status at time t. It equals the firm‘s projected 

pension obligations minus its fair value of pension assets when its 

pension plans are under-funded, zero when over-funded, deflated by 

total market value of equity at time t. 

itLEV                  = The firm‘s total liabilities in year t deflated by its total market value 

of equity; 

itSizelog
               = The log of market value of equity.  

itVolatility           = The annualized standard deviation of stock returns of the firm i 1-

year prior to time t; 

itsidualRating Re
 
 = The residual from the rating regression model.  
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CALL  = A dummy variable which equals to 1 if there is call provision, and 

0, otherwise; 

PUT  = A dummy variable which equals to 1 if there is put provision, and 0, 

otherwise; 

itMaturity              = the length of time before the bond matures from time t 

Seniorityit              = 1 for senior bonds, 0 otherwise; 

itBondAge             = The length of time since bond issuance; 

itIssueSize          = the natural log of the offering amount of the bond (in millions of 

dollars);  

itmIndustryDu       = Industry indicator variables;  

Table 5.2 presents the variable definitions. 
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Table 5.2 Variable Definitions 

 

Variable  Definition 

itRatings    Bond i‘s rating at time t based on Moody‘s or Standard 

and Poors(S&P).  Rating agencies rate a firm‘s debt from 

AAA (indicating a strong capacity to pay interest and 

repay principal) to D (indicating actual default). Raw 

credit letter ratings are converted to numerical values 

using a conversion process in which AAA bonds are 

assigned a value of 1 and D-rated bonds a value of 22 (see 

table 5.1 for details).   

 

itdYieldSprea  The yield to maturity for the bond i based on the all trades 

at the end of quarter t weighted by the trade volume minus 

the Treasury bond yield with similar maturity. I measure

itdYieldSprea  as a percentage. The treasury constant 

maturities yield was taken from the Federal Reserve Bank 

statistics in its H.15 release, a piecewise-linear 

interpolation is used for the maturity mapping. 

 

POST158 A dummy variable which equals to the year after SFAS 

158 became effective in December, 2006, 0 otherwise. 

 

itPFS
 

The pension plan funding status (projected pension benefit 

obligation (PBO) minus pension assets) scaled by the 

market value of the company if under-funded, 0 if over-

funded. 

POST158_PFSD A dummy variable which equals to 1 for underfunded 

firms after SFAS 158, 0 otherwise. 

POST158*PFS Interaction between post 158 and the PFS. 

itLEV  The firm‘s total liabilities in year t deflated by its total 

market value of equity 

itSizelog  The log of market value of equity, which is the proxy of 

firm size 

itVolatility  The annualized standard deviation of 1-year monthly 

stock returns of the firm i 1-year prior to time t 

itsidualRating Re  The residual from the rating regression model. 

         (continued on next page) 
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     Table 5.2 (Continued)
 

 

itMaturity  The length of time before the bond matures from time t. 

Seniorityit     1 for senior bonds, 0 otherwise. 

 

itBondAge  The length of time that bond i had been offered at time t 

itmIndustryDu  Industry indicator variables. 

itIssueSize  The natural log of the offering amount of the bond (in 

millions of dollars); 

 

itCALL  A dummy variable which equals to 1 if there is call 

provision, and 0, otherwise. 

itPUT
 

A dummy variable which equals to 1 if there is put 

provision, and 0, otherwise. 

Gindex Gompers et al.‘s (2003) corporate governance measure. 

Higher Gindex scores suggest that management has 

greater power.  

 

itInstHold
 

The proportion of the firm‘s outstanding shares held by 

institutional investors. 

 

 

         

 

5.5 Sample selection procedures and descriptive statistics 

5.5.1 Sample selection procedures 
 

Information on bond yield is extracted from Mergent‘s Fixed Investment Securities 

Database (FISD). FISD contains bond issue- and issuer-specific variables such as issue 

size, maturity, coupon rate, credit rating, firm sector, callability, etc., as well as 

information on each bond transaction, such as quotes of bond prices and yields. I collect 

the yield information for each bond transaction between January 1, 2006 and December 

31, 2006 (PRE SFAS 158), and January 1, 2007 and December 31, 2007 (POST SFAS 

158). This results in 2,266,088 bond yields (daily), 26,397 unique bond issues, and 3,799 

unique bond issuers. I also collect issuer- and issue- information from FISD for each 
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bond transaction: (1) bond issuer information, e.g., industry, credit rating, etc.,  (2) bond 

issue-specific information, e.g. issue size, maturity, seniority level, sinking fund, etc. I 

restrict the sample to fixed-rate U.S. dollar bonds in the industrial, financial, and utility 

sectors. I exclude bond issues with asset-backed, credit-enhancement, convertible 

features, or those offered by private placement. This leads to 1,185,932 bond yields, 

6,134 unique bond issues, and 1,489 unique bond issuers.   

I obtain the U.S. firms that have the under-funded pension plans, the fair value of 

pension assets less than the projected pension obligation (PBO), during calendar years 

2006 and 2007 from Compustat‘s annual full coverage and research database. To be 

included in the sample, firms also need to have quarterly financial statement data 

(quarterly total assets, quarterly debt-to-equity ratio, etc.) available from the Compustat 

quarterly database. After merged with FISD data, this step yields 342,444 observations 

with 1,791 unique bond issues and 369 unique bond issuers. 

To calculate the volatility of firms‘ stock returns, I obtain firms‘ daily stock 

returns from the Center for Research in Security Prices (CRSP) database. Volatility is 

calculated as one standard deviation of 1-year stock returns prior to the bond transaction 

date. Only firms included in this database with a minimum 180 trading-day returns prior 

to the bond transaction date are selected. After this step, 329,763 bond yields, 1,724 

unique bond issues, and 344 unique bond issuers are selected. I measure the cost of debt, 

my dependent variable, as the credit spread or the difference in yields between a 

corporate bond and a Treasury bond of the same maturity. Following Qiu and Yu (2009), I 

obtain one-year, three-year, five-year, seven-year, ten-year, and 30-year constant maturity 

treasury yields from the Federal Reserve‘s H-15 Release, which are then interpolated into 
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a piecewise linear term structure. 

To be included in the final sample, the observations must have complete bond-

specific information from FISD, and relevant firm-specific information from 

COMPUSTAT. I consider bonds rated by Moody‘s. The final sample leaves us Moody‘s 

rating based sample of 116,255 bond yields, 885unique bond issues and 270 unique bond 

issuers. Table 5.3 presents the details of the sample selection process. 

                                                   



128 

 

Table 5.3 Sample Selection Process 
 

  Selection Criteria 

No. of Bond 

Daily 

Returns 

No. of 

Unique 

Bond 

Issues 

No. of 

Unique 

Firms 
  

 

Total bond transactions covered in Mergent FISD database during 

the period of 1 year before and after the SFAS 158, which became 

effective in December 2006 2,266,088 26,397 3,799 

 

 

Bond issues with fixed rate, and denominated in US dollars,  

issued by US companies, and without credit enhancements 1,185,932 6,134 1,489 

 

      

 

Firms covered in Compustat annual and quarterly full coverage 

database 342,444 1,791 369 

 

      

 

Firms with sufficient data to calculate stock volatility in CRISP 329,763 1,724 344 

 

      

 

Final Sample  

    

 

    Bond issues are rated by rating agencies 

    

 

Moody‘s 116,255 885 270 
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5.5.2 Descriptive statistics 

Table 5.4 reports the descriptive statistics for the variables used in my analysis. It 

summarizes for the sample mean, standard deviation, median, and first and third quartiles 

for my dependent and independent variables after winsorizing all the variables at the 1st 

and 99th percentile to remove the effect of outliers.  

The average bond yield-spread is 217 basis points. Yield-spreads of my samples 

are consistent with the sample used in Reeb et al. (2001), which also stands at 217 basis 

points. The average bond maturity in my sample is 8.9 years. The average issue-size is 

13.1 million, and the average bond age is about 3.9 years. As for the firm specific 

variables, my sample is populated mostly with large and highly leveraged firms, the mean 

of log size is 9.7, and the average of leverage, measured as total liability divided by total 

market value of equity, is 4.05. The average stand deviation of annual stock return 

(Volatility) is 27%.  

As for the variables of my interest, the mean (median) of the pension funding 

status (Deficit) is 0.067(0.002).  

Table 5.5 presents the Pearson (above the diagonal) and Spearman (below the 

diagonal) correlations for Moody‘s bond spread samples. From Table 5.5, Bond yield 

spread (SPREAD) and firm‘s stock volatility are highly correlated (Pearson = 0.68; 

Spearman = 0.69), as volatility is an important factor in determining the yield spread. 

Also, the independence measures are correlated. For example, the Pearson correlation 

between LEV and PFS is 0.58. In addition, the independence measures are correlated with 

LEV and IssueSize, Size and IssueSize as expected. 
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Table 5.4 Summary statistics  

 
Panel A: Summary statistics for spread sample  

  
    N Mean 1st Quartile Median 3rd Quartile   

 
Spread        116,255  0.0217 0.0088 0.0144 0.0268 

 

 
PFS        116,255  0.0667 0.0000 0.0020 0.0184 

 

 
LEV        116,255  4.0528 0.5276 1.3419 6.4475 

 

 
logSize        116,255  9.7165 8.6710 9.7824 10.8464 

 

 
Volatility        116,255  0.2665 0.1889 0.2491 0.3161 

 

 
RatingResidual        116,255  0.0128 -1.0365 -0.1109 1.0294 

 

 
CALL        116,255  0.1099 0.0000 0.0000 0.0000 

 

 
PUT        116,255  0.0058 0.0000 0.0000 0.0000 

 

 
IssueSize        116,255  13.0753 12.6115 13.1224 13.5278 

 

 
Seniority        116,255  0.9346 1.0000 1.0000 1.0000 

 

 
Maturity        116,255  8.8629 3.7753 6.3014 9.7452 

 

  BondAge        116,255  3.9274 0.9342 3.0959 5.6795   

 

(continued on next page)  
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Table 5.4 (continued) 
 

 

Panel B: Summary statistics for ratings sample 

 

 
   N Mean 1st Quartile Median 3rd Quartile 

Ratings           1,233  9.7826 6.0000 9.0000 13.0000 

PFS 
 

0.0748 0.0000 0.0030 0.0288 

LEV           1,233  4.2081 0.5449 1.3983 6.3347 

Size           1,233  9.4147 8.2923 9.4728 10.4817 

Volatility           1,233  0.2806 0.2005 0.2648 0.3279 

IssueSize           1,233  12.8694 12.4049 12.7657 13.3847 

Seniority           1,233  0.9392 1.0000 1.0000 1.0000 

Maturity           1,233  9.5753 3.3699 6.3973 10.0438 

BondAge           1,233  4.1349 0.6247 3.2247 6.8603 

CALL           1,233  0.1233 0.0000 0.0000 0.0000 

PUT           1,233  0.0138 0.0000 0.0000 0.0000 
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Table 5.5 Correlation Matrix 
 

Panel A: Correlation Matrix for bond spread sample 

     
Variable Spread PFS LEV logSize Volatility 

Rating 

Residual 
Maturity BondAge Call Put IssueSize Seniority 

  

Spread 1.0000 0.5141 0.3598 -0.5641 0.6810 0.1285 0.1802 0.3247 0.3251 0.0113 -0.2647 0.1017 
 

PFS 0.3209 1.0000 0.5810 -0.1972 0.2964 0.0192 0.2997 0.4504 -0.0664 0.0174 -0.0886 0.1009 
 

LEV 0.2887 0.0826 1.0000 0.1210 0.1882 0.0134 0.2222 0.1857 -0.0902 -0.0158 0.2582 -0.2617 

 
logSize -0.5868 -0.3356 -0.0248 1.0000 -0.6031 -0.0186 0.0464 -0.1184 -0.3981 0.0106 0.5644 -0.2686 

 
Volatility 0.6935 0.2325 0.2089 -0.5273 1.0000 0.0119 0.0359 0.1801 0.3332 0.0024 -0.2515 0.1015 

 
RatingResidual 0.1613 -0.0029 0.1178 -0.0581 0.0611 1.0000 0.0088 0.0010 0.0104 -0.0006 -0.0039 0.0019 

 
Maturity 0.2976 0.1660 0.0708 0.0016 0.1189 0.0240 1.0000 0.0785 -0.0640 0.1369 0.0555 -0.0330 

 
BondAge 0.2510 0.3136 -0.0048 -0.1349 0.1923 -0.0598 -0.1951 1.0000 -0.1162 0.1539 -0.3759 0.1020 

 
CALL 0.3379 0.0355 -0.0136 -0.3665 0.2807 0.0055 0.0291 -0.0830 1.0000 -0.0267 -0.1806 0.0846 

 
PUT 0.0372 0.0196 -0.0390 0.0111 0.0197 0.0027 0.1078 0.1160 -0.0267 1.0000 -0.0394 0.0201 

 
IssueSize -0.2748 -0.2730 0.2390 0.5832 -0.2357 0.0015 0.0898 -0.3662 -0.1955 -0.0429 1.0000 -0.3006 

 
Seniority 0.0800 0.1789 -0.2930 -0.2740 0.1067 -0.0074 -0.1125 0.1094 0.0846 0.0201 -0.2861 1.0000   

* Pearson(Spearman) correlation show above (below) the diagonal.  All variables are defined in Table 5.2. 

 

(continued on next page)  
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              Table 5.5 (continued) 

 

              Panel B: Correlation Matrix for ratings model  
 

    
Variable rating PFS LEV Size Volatility issueSize Seniority Maturity BondAge Call Put 

Rating 1.0000 0.4629 0.0515 -0.7721 0.6386 -0.4411 0.2464 0.1156 0.3625 0.4040 0.0104 

PFS 0.4219 1.0000 0.5810 -0.1972 0.2964 -0.0886 0.1009 0.2997 0.4504 -0.0664 0.0174 

LEV 0.0424 0.0826 1.0000 0.1210 0.1882 0.2582 -0.2617 0.2222 0.1857 -0.0902 -0.0158 

Size -0.7924 -0.3356 -0.0248 1.0000 -0.6031 0.5644 -0.2686 0.0464 -0.1184 -0.3981 0.0106 

Volatility 0.6425 0.2325 0.2089 -0.5273 1.0000 -0.2515 0.1015 0.0359 0.1801 0.3332 0.0024 

IssueSize -0.4782 -0.2730 0.2390 0.5832 -0.2357 1.0000 -0.3006 0.0555 -0.3759 -0.1806 -0.0394 

Seniority 0.2670 0.1789 -0.2930 -0.2740 0.1067 -0.2861 1.0000 -0.0330 0.1020 0.0846 0.0201 

Maturity 0.1074 0.1660 0.0708 0.0016 0.1189 0.0898 -0.1125 1.0000 0.0785 -0.0640 0.1369 

BondAge 0.3323 0.3136 -0.0048 -0.1349 0.1923 -0.3662 0.1094 -0.1951 1.0000 -0.1162 0.1539 

CALL 0.3840 0.0355 -0.0136 -0.3665 0.2807 -0.1955 0.0846 0.0291 -0.0830 1.0000 -0.0267 

PUT 0.0194 0.0196 -0.0390 0.0111 0.0197 -0.0429 0.0201 0.1078 0.1160 -0.0267 1.0000 

* Pearson(Spearman) correlation show above (below) the diagonal.  All variables are defined in Table 5.2. 
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5.6 Empirical results  

To test my hypotheses related to changes in cost of debt capital, I use both the 

bond credit ratings and bond yield-spread as proxies for cost of debt and regress them on 

POST158_PFSD, POST158*PFS and the control variables. Model 1 in Table 5.6 reports 

the estimation results for the OLS regressions explaining the bond yield spread. The 

effect of SFAS 158 on the bond rating is reported in Model 2.  

Starting with Model 1, the coefficient on POST158_PFSD is -0.0017 which is 

significant at 1%, suggesting that the bond yield-spread decreases for firms with pension 

deficit in the post-SFAS158 period. The coefficient on POST158*PFS is -0.0172 which is 

significant at 1%, indicating that the magnitude of the effect of the SFAS 158 on the cost 

of  debt capital which is measured as bond yield-spread  is increasing with a firm‘s level 

of pension deficit.   

The coefficient on pension funding status is 0.0057, positive and significant at 1%. 

This finding is consistent with the argument that debt market investors use off balance 

sheet pension information in the bond pricing. This finding is also consistent with 

previous research (Shaw, 2008; Cardinale, 2007) suggesting that the disclosed pension 

liability is positively related to bond yield spreads. The coefficient on POST158 is 0.0057, 

significant at 1%, suggesting that bond yield spreads of all firms increased in year 2007.  

Of the bond-specific control variables, Bond age, call, IssueSize, and maturity are 

positive and significant at 1%. Put is negative and significant at 1%. The results are 

consistent with my expectations: Callable bonds are more risky and thus positively 

related to yield spread. Older bonds are less liquid, and, therefore, positively associated 

with the yield spread variable. The larger issue size have larger spread since a large issue 
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size tends to have a larger default risk and putable bonds receive lower spread because 

putable bonds reduce default risk.  

When it comes to the firm-specific control variables, I find that, while the 

volatility and leverage are positively related to yield spread at 1%, firm size is negatively 

associated with yield spread at 1%. These results are consistent with prior studies, 

signaling lower cost of debt capital for larger firms and higher cost of debt capital for 

firms with larger leverage and volatility (Elyasiani et al, 2010). 

Taken together, the findings in model 1 of Table 5.6 suggest that the cost of debt 

capital which is measured as bond spread decreases for firms with pension deficit after 

SFAS 158. The magnitude of the effect of the SFAS 158 on the cost of debt capital is 

increasing with the level of pension deficit. A possible explanation for these findings is 

that recognition reduces lenders‘ perception of default risk for the firm and thus reducing 

its cost of debt. The intuition is that when there is more transparency, the uncertainty 

regarding the true economic status of a firm is reduced, thus investors require lower 

returns (Sengupta, 1998).  The second explanation is related to wealth transfer from 

shareholders to debt holders. SFAS 158 increases the likelihood of covenant violation for 

affected companies. Debt covenant violation gives debt holders the right to terminate the 

lending agreement and demand immediate repayment of the loan. Repayment of the debt 

will result in a wealth transfer from shareholders to debt holders (Lys, 1989), leading to a 

lower cost of debt capital. The third explanation is related to the increased perceived 

reliability on recognized pension information. Past research (Schipper, 2007, and Davis-

Friday, 2004) finds recognition increases perceived reliability of market investors. The 

bond investors perceive more risk in disclosed items and thus might take into account 
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more disclosed items in bond pricing.  SFAS 158 requires firms to move pension funding 

status to the balance sheet, thus, the rule reduces the cost of debt capital.  The fourth 

explanation is related to the Pension Protection Act of 2006 (hereafter PPA 2006). PPA 

2006 enacted by congress in August 17, 2006 requires firms to fully fund their pension 

plans in seven years. Prior to PPA 2006, firms were allowed 30 years to fund 90 percent 

of their pension plans. Fully funding their pension plans in a shorter period enables firms 

to receive a tax deduction for contributions up to 150 percent of the pension liability 

(previously 100 percent).  Thus this legislation might decrease the risk of firms with a 

larger pension deficit since firms with a larger pension will benefit from the tax 

deduction.   

Model 2 of 5.6 presents the results for the effect of SFAS 158 on the bond rating. 

Model 2 of Table 5.6 shows that the coefficients on POST158_PFSD and POST158*PFS 

are both insignificant, suggesting that Moody‘s ratings for firms with pension liabilities 

did not change after SFAS 158. This result is consistent with the claims that rating 

agencies historically incorporated the pension benefit deficit in the ratings and thus the 

SFAS 158 has no impact on their ratings behavior.   

The coefficients on PFS is 5.86 which is significant at 1%, suggesting that the 

cost of debt capital which is measured as Moody‘s bond credit ratings is increasing with 

pension plans‘ pension deficit even when they were disclosed in the footnotes. These 

results are consistent with those reported in Model 1. The coefficient on year dummy 

variable is insignificant, indicating bond ratings did not change after SFAS 158.  

Regarding the control variables, Bond age, call, and IssueSize are positive and 

significant at 1%. Seniority is negative and significant at 1%. The results are consistent 
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with my expectation: callable bonds receive poorer ratings, older bonds are less liquid, 

and, therefore associated with lower credit ratings, larger issue size receives poorer 

ratings since they have a larger default risk, and senior bonds receive better ratings 

because they reduce default risk. The coefficients of put and maturity are insignificant. 

For the firm-specific control variables, I find that while the volatility is positively 

related to cost of debt capital at 1%, firm size is negatively associated to cost of equity 

capital at 1%. These results are consistent with those reported in model 1. 

Taken together, the findings for bond ratings reported in model 1 and model 2 of 

Table 5.6 are consistent and suggest that bond rating agencies use both recognized and 

disclosed pension information in the bond ratings. No statistical difference is found in the 

estimated associations of on-balance sheet versus off-balance sheet pension liabilities 

with bond credit ratings, suggesting that recognizing the funding status on the balance 

sheet under SFAS 158 does not have a significant impact on bond credit ratings. The 

findings are consistent with the argument that the major rating agencies consolidate off-

balance sheet activities when performing their analysis. Thus all publicly available 

pension information was considered before SFAS 158, and therefore, credit ratings will 

not change post-SFAS 158. These findings also suggest that rating agencies respond to 

SFAS 158 differently than debt lenders.  
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Table 5.6 SFAS 158 and cost of debt capital 
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  Dependent Variable Spread Moody‘s Ratings   

  

Model 1 Model 2 

 

  

Coefficient Coefficient 

 

  

(t Value) (t Value) 

 

  

p Value p Value 

     VIF VIF   

 

Intercept 0.0287 19.2325 

 

  

(26.63)*** (13.59)*** 

 

  

0.0000 0.0000 

 

  

0.0000 0.0000 

 

 

POST158 0.0057 -0.1412 

 

  

(60.88)*** (-0.87) 

 

  

0.0000 0.3832 

 

  

1.7607 2.2571 

 

 

PFS 0.0202 5.8653 

 

  

(56.25)*** (10.50)*** 

 

  

0.0000 0.0000 

 

  

3.8562 3.9408 

 

 

POST158_PFSD -0.0017 0.0310 

 

  

(-18.52)*** (0.16) 

 

  

0.0000 0.8692 

 

  

2.0449 2.0164 

 

 

POST158*PFS -0.0172 1.1496 

 

  

(-39.08)*** (0.63) 

 

  

0.0000 1.6978 

 

  

2.1836 0.5270 

 

 

LEV 0.0010 -0.0042 

 

  

(85.87)*** (-0.20) 

 

  

0.0000 0.8385 

 

  

3.9636 4.5279 

 

  
 ( continued on next page) 
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Table 5.6 (continued) 
  

 

 

logSize -0.0041 -1.1370 

 

  

(-109.8)*** (-20.28)*** 

 

  

0.0000 0.0000 

 

  

3.2932 2.9467 

 

 

BondAge 0.0006 0.1087 

 

  

(47.50)*** (6.02)*** 

 

  

0.0000 0.0000 

 

  

1.8908 1.7683 

 

 

Volatility 0.0641 8.9148 

 

  

(144.72)*** (13.68)*** 

 

  

0.0000 0.0000 

 

  

2.1536 1.8624 

 

 

CALL 0.0076 1.9302 

 

  

(63.02)*** (10.08)*** 

 

  

0.0000 0.0000 

 

  

1.4122 1.3721 

 

 

PUT -0.0034 -0.4646 

 

  

(-7.97)*** (-0.97) 

 

  

0.0000 0.3343 

 

  

1.0627 1.0901 

 

 

RatingResidual_Moodys 0.0014 
 

 

  

(73.65)*** 
 

 

  

0.0000 
 

 

  

1.0846 
 

 

 

IssueSize 0.0006 0.2864 

 

  

(9.66)*** (2.91)*** 

 

  

0.0000 0.0037 

 

  

2.1196 2.0935 

 

 

Seniority 0.0011 -0.8801 

 

  

(7.55)*** (-3.41)*** 

 

  

0.0000 0.0007 

 

  

1.3987 1.3178 

 

 

Maturity 0.0003 0.0035 

 

  

(59.08)*** (0.63) 

 

  

0.0000 0.5313 

 

  

1.2882 1.2370 

 

 

N 116255 1,233 

 

 

R-Square  0.6998  0.8200 

 

 

Adj R-Sq  0.6998  0.8160 

   Model Pr>F 0.0000 0.0000   
* significant at 10%; ** significant at 5%; *** significant at 1% .  All variables are defined in Table 5.2. 
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5.7 Additional analysis  

5.7.1 S&P ratings 

 

For sensitivity test, I also use S& P ratings and spread using the rating residual from 

S&P ratings as dependent variables to test my hypotheses. The results which are 

presented in Table 5.7 are highly consistent with those presented in table 5.6.  

 

5.7.2 Different sample period 

 

As discussed in Chapter 4, while January 1 to February 28, 2007 is post 158, a  

company with a December 31 year end need not file their 10-K until March of the 

following year. Thus, I conduct sensitivity test by starting the post SFAS 158 period from 

April 1, 2007 to December 31, 2007. The results which are reported in Table 5.8 shows 

that the bond spread of firms with pension deficit decreased after SFAS 158, and the 

decrease is more pronounced for firms with larger pension deficit. These findings are 

highly consistent with those presented in my main test (Table 5.6). Turning to the results 

on the bond ratings, I find that while the coefficient on POST 158_PFSD is significant at 

10% and inconsistent with my main model the coefficients on other variables, including 

the test variable POST 158*PFS, are similar to those in my main test. Altogether, the 

results after moving January and February data are similar to those in my main test, 

suggesting that while debt lenders‘ responses to SFAS 158 are positive, rating agencies 

are not.  
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Table 5.7 SFAS 158 and Cost of Debt Capital-S&P ratings and spread 
 

  Dependent Variable Spread S&P ratings   

  

Model 1 Model 2 

 

  

Coefficient Coefficient 

 

  

(t Value) (t Value) 

 

  

p Value p Value 

     VIF VIF   

 

Intercept 0.0265 12.4362 

 

  

(40.10)*** (9.01)*** 

 

  

0.0000 0.0000 

 

  

0.0000 0.0000 

 

 

POST158 0.0059 -0.0720 

 

  

(78.41)*** (-0.47) 

 

  

0.0000 0.6385 

 

  

1.7595 1.7757 

 

 

PFS 0.0401 7.2406 

 

  

(135.91)*** (12.50)*** 

 

  

0.0000 0.0000 

 

  

3.7294 3.8141 

 

 

POST158_PFSD -0.0022 -0.3361 

 

  

(-28.97)*** (-1.62) 

 

  

0.0000 0.1062 

 

  

2.1571 1.9514 

 

 

POST158*PFS -0.0169 0.9883 

 

  

(-45.39)*** (0.48) 

 

  

0.0000 1.5400 

 

  

2.1499 0.6326 

 

 

LEV 0.0005 -0.0302 

 

  

(51.98)*** (-1.45) 

 

  

0.0000 0.1487 

 

  

3.9278 4.1550 

 

 

logSize -0.0033 -0.9785 

 

  

(-98.79)*** (-14.48)*** 

 

  

0.0000 0.0000 

 

  

3.6532 3.3994 

 

  

( continued on next page) 
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Table 5.7 (continued) 
  

 

 

BondAge 0.0005 0.0645 

 

  

(47.62)*** (3.52)*** 

 

  

0.0000 0.0005 

 

  

1.9668 1.8204 

 

 

Volatility 0.0556 11.3166 

 

  

(150.25)*** (15.61)*** 

 

  

0.0000 0.0000 

 

  

2.0780 2.1871 

 

 

CALL 0.0083 1.7735 

 

  

(79.42)*** (8.37)*** 

 

  

0.0000 0.0000 

 

  

1.2838 1.2823 

 

 

PUT -0.0019 -0.5913 

 

  

(-4.53)*** (-1.14) 

 

  

0.0000 0.2533 

 

  

1.0401 1.1048 

 

 

RatingResidual_SP 0.0020 
 

 

  

(123.73)*** 
 

 

  

0.0000 
 

 

  

1.1130 
 

 

 

IssueSize 0.0011 0.3746 

 

  

(21.80)*** (3.68)*** 

 

  

0.0000 0.0002 

 

  

2.1199 2.0753 

 

 

Seniority -0.0010 -0.7552 

 

  

(-9.04)*** (-2.68)*** 

 

  

0.0000 0.0074 

 

  

1.3496 1.3128 

 

 

Maturity 0.0003 0.0026 

 

  

(72.35)*** (0.43) 

 

  

0.0000 0.6707 

 

  

1.2800 1.2434 

 

 

N 119937 1,127 

 

 

R-Square  0.7361  0.8056 

 

 

Adj R-Sq  0.7360  0.8006 

   Model Pr>F 0.0000 0.0000   
* significant at 10%; ** significant at 5%; *** significant at 1% .  All variables are defined in Table 5.2. 
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Table 5.8 SFAS 158 and Cost of debt capital (Post SFAS 158) 

 

  Dependent Variable Spread Moody's rating   

  

Coefficient Coefficient 

 

  

(t Value) (t Value) 

 

  

p Value p Value 

     VIF VIF   

 

Intercept 0.0268 19.0596 

 

  

(21.58)*** (12.14)*** 

 

  

0.0000 0.0000 

 

  

0.0000 0.0000 

 

 

PFS 0.0256 6.4630 

 

  

(66.03)*** (12.51)*** 

 

  

0.0000 0.0000 

 

  

3.9768 3.1796 

 

 

POST158 0.0066 -0.0688 

 

  

(64.61)*** (-0.37) 

 

  

0.0000 0.7149 

 

  

1.8619 2.3401 

 

 

POST158_PFSD -0.0006 0.4597 

 

  

(-5.18)*** (1.81)* 

 

  

0.0000 0.0707 

 

  

2.1090 2.3114 

 

 

POST158*PFS -0.0136 -5.5837 

 

  

(-26.73)*** (-1.10) 

 

  

0.0000 1.7399 

 

  

1.9773 0.2705 

 

 

RatingResidual 0.0015 
 

 

  

(72.76)*** 
 

 

  

0.0000 
 

 

  

1.1122 
 

 

 

Size -0.0039 -1.1345 

 

  

(-91.46)*** (-18.19)*** 

 

  

0.0000 0.0000 

 

  

2.8490 2.8649 

 

 

Volatility 0.0554 8.3669 

 

  

(106.14)*** (11.41)*** 

 

  

0.0000 0.0000 

 

  

1.9367 1.7320 

 Continued on next page 
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Table 5.8 (continued) 

 

LEV 0.0009 -0.0255 

 

  

(67.18)*** (-1.46) 

 

  

0.0000 0.1438 

 

  

4.2352 3.4800 

 

 

BondAge 0.0006 0.1076 

 

  

(38.46)*** (5.41)*** 

 

  

0.0000 0.0000 

 

  

2.0200 1.7728 

 

 

CALL 0.0104 2.1454 

 

  

(70.47)*** (9.52)*** 

 

  

0.0000 0.0000 

 

  

1.5279 1.4651 

 

 

PUT -0.0024 -0.4593 

 

  

(-5.33)*** (-0.94) 

 

  

0.0000 0.3468 

 

  

1.0720 1.0997 

 

 

IssueSize 0.0012 0.2888 

 

  

(15.34)*** (2.61)*** 

 

  

0.0000 0.0093 

 

  

2.0379 2.1290 

 

 

Seniority 0.0021 -0.8754 

 

  

(9.52)*** (-2.84)*** 

 

  

0.0000 0.0046 

 

  

1.4380 1.2925 

 

 

Maturity 0.0002 0.0019 

 

  

(50.63)*** (0.33) 

 

  

0.0000 0.7452 

 

  

1.2873 1.2335 

 

 

N 80,219 1,036 

 

 

R-Square  0.7205  0.8081 

 

 

Adj R-Sq  0.7204  0.8030 

   Model Pr>F 0.0000 0.0000   

 

 

5.7.1   Institutional Investor 

Bhojraj and Sengupta (2003) suggest that concentrated institutional ownership has 

an adverse effect on yields and ratings because rating agencies and bondholders perceive 

institutional investors as playing an active role in reducing agency risk and information 
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risk. Thus, institutional stock ownership might mitigate the effect of SFAS 158 on cost of 

debt capital. I extend models (5.1) and (5.2) and include institutional ownership, 

measured by the percentage of outstanding shares held by all institutions, to test my 

projections. The models are specified as follows: 

     (5.3)         *_158
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The results for spread models reported in Table 5.9. From Table 5.9, I find that firms 

with greater institutional ownership are negatively associated with bond yields, and the 

negative relation is more pronounced for firms with pension deficit after SFAS 158 while 

the bond rating yield increased for all firms. Furthermore, I find that POST158_PFSD is 

positively associated with bond ratings in the current analysis while it is negatively in my 

main analysis where there are no institutional holdings variables. These findings suggest 

that firms with concentrated institutional ownership are related to lower bond yields and 

institutional stock ownership mitigated the negative impact of SFAS 158 on bond yield 

spread, consistent with findings in Bhojraj and Sengupta (2003). However, the analysis 

on bond ratings suggests that the institutional holdings have no impact on bond ratings 

and do not mitigate the SFAS 158 effect.  
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Table 5.9 Institutional Holdings, cost of debt capital and SFAS 158 

 

  Dependent Variable Spread Moody's rating 

  

Coefficient Coefficient 

  

(t Value) (t Value) 

  

p Value p Value 

    VIF VIF 

 

Intercept 0.0306 19.8429 

  

(26.24)*** (13.42)*** 

  

0.0000 0.0000 

  

0.0000 0.0000 

 

POST158 0.0030 -0.3012 

  

(6.19)*** (-0.44) 

  

0.0000 0.6594 

  

46.8855 40.9306 

 

PFS 0.0210 6.3058 

  

(57.87)*** (11.47)*** 

  

0.0000 0.0000 

  

3.9272 4.0208 

 

POST158_PFSD 0.0023 -0.7398 

  

(5.17)*** (-0.96) 

  

0.0000 0.3380 

  

44.4014 35.3381 

 

POST158*PFS -0.0167 0.2923 

  

(-37.69)*** (0.16) 

  

0.0000 1.7905 

  

2.2144 0.8723 

 

LEV 0.0010 -0.0114 

  

(81.88)*** (-0.56) 

  

0.0000 0.5769 

  

4.0503 4.5608 

 

LogSize -0.0041 -1.1227 

  

(-108.8)*** (-20.18)*** 

  

0.0000 0.0000 

  

3.4363 3.0306 

 

Volatility 0.0650 8.7380 

  

(143.31)*** (13.21)*** 

  

0.0000 0.0000 

  

2.2448 1.9770 

 

IssueSize 0.0008 0.2417 

  

(11.39)*** (2.46)** 

  

0.0000 0.0142 

  

Continued on next page 

 

Table 5.9 (continued) 
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BondAge 0.0006 0.1046 

  

(47.72)*** (5.75)*** 

  

0.0000 0.0000 

  

1.9151 1.8082 

 

CALL 0.0076 2.0081 

  

(63.22)*** (10.70)*** 

  

0.0000 0.0000 

  

1.4162 1.3754 

 

PUT -0.0030 -0.3366 

  

(-6.91)*** (-0.72) 

  

0.0000 0.4745 

  

1.0670 1.0996 

 

RatingResidual 0.0014 

 

  

(71.76)*** 

 

  

0.0000 

 

  

1.0921 

 

 

Seniority 0.0011 -0.9573 

  

(7.20)*** (-3.78)*** 

  

0.0000 0.0002 

  

1.4016 1.3212 

 

Maturity 0.0002 0.0012 

  

(56.07)*** (0.21) 

  

0.0000 0.8352 

  

1.3005 1.2485 

 

InstHold -0.0044 -0.0124 

  

(-8.29)*** (-0.02) 

  

0.0000 0.9839 

  

5.5444 2.9304 

 

POST158*InstHold 0.0035 0.3739 

  

(5.64)*** (0.41) 

  

0.0000 0.6788 

  

49.4102 40.9528 

 

POST158_PFSD*InstHold -0.0053 1.0120 

  

(-9.34)*** (0.98) 

  

0.0000 0.3291 

  

47.1427 38.0273 

 

N 114997 1184 

 

R-Square  0.7019  0.8332 

 

Adj R-Sq  0.7018  0.8289 

  Model Pr>F 0.0000 0.0000 

 

* significant at 10%; ** significant at 5%; *** significant at 1% .  All variables are defined in Table 

5.2. 
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5.7.2 Corporate governance 

Ashbaugh et al. (2006) documents that governance mechanisms can affect bond 

ratings and yields indirectly through a reduction in information risk. Corporate 

governance with greater power might reduce the effect of SFAS 158 on cost of debt. I 

investigate this possibility in this sensitivity test. I use Gompers et al. (2003) corporate 

governance measure-Gindex to proxy for management‘s role in corporate governance. 

Higher Gindex scores suggest that management has greater power. I used the following 

models to test whether greater corporate governance could mitigate the impact of SFAS 

158 on cost of debt capital. 

 

 

 

The results were reported in Table 5.10. From Table 5.10, I find that the coefficient 

on Gindex is negative and significant different from zero, suggesting that firms with a 

more powerful corporate governance are more likely to borrow at a lower cost.  In 

addition, while the coefficient on POST158_GIndex is positive and significantly different 

from zero, the coefficient on POST158_PFSD*GIndex is negative and significant 

different from zero at 1%, suggesting that while the borrow cost increased for firms with 

strong corporate governance after SFAS 158, the cost decreased for underfunded firms 

with a  strong corporate governance. This finding indicates that a strong cooperate 

governance mitigate SFAS 158 impact on bond yield spread. For the bond ratings 

analysis, I find that the coefficient on Gindex is negative and significantly different from 
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zero at 5% indicating a powerful corporate governance is related to better bond ratings. 

The coefficient on POST158_GIndex is positive and significant at 1%, and the 

coefficient on POST158_PFSD*GIndex  is positive and significant at 10%. These results 

suggest that strong corporate governance has no mitigating effect on the impact of 

SFAS158 on debt ratings.   
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Table 5.10 Corporate governance, cost of debt capital and SFAS 158 

 

Dependent Variable Spread Moody's rating   

 

Coefficient Coefficient 

 

 

(t Value) (t Value) 

 

 

p Value p Value 

   VIF VIF   

Intercept 0.0870 24.4096 

 

 

(67.25)*** (16.33)*** 

 

 

0.0000 0.0000 

 

 

0.0000 0.0000 

 PFS 0.0149 5.1353 

 

 

(39.06)*** (9.32)*** 

 

 

0.0000 0.0000 

 

 

4.5398 4.4400 

 POST158 -0.0035 -1.2174 

 

 

(-10.32)*** (-2.51)** 

 

 

0.0000 0.0121 

 

 

23.9817 23.1894 

 GIndex -0.0008 -0.0774 

 

 

(-28.99)*** (-2.34)** 

 

 

0.0000 0.0195 

 

 

4.7204 3.1260 

 POST158_GIndex 0.0009 0.1275 

 

 

(27.92)*** (2.62)*** 

 

 

0.0000 0.0089 

 

 

25.8406 25.1940 

 POST158*PFS -0.0113 2.4192 

 

 

(-23.02)*** (1.41) 

 

 

0.0000 1.7809 

 

 

2.8298 0.1579 

 POST158_PFSD -0.0004 -1.6090 

 

 

(-1.30) (-2.48)** 

 

 

0.1935 0.0133 

 

 

28.9762 27.3668 

 POST158_PFSD*GIndex -0.0002 0.1101 

 

 

(-5.67)*** (1.77)* 

 

 

0.0000 0.0772 

 

 

27.6231 29.7880 

 RatingResidual 0.0012 
 

 

 

(64.51)*** 
 

 

 

0.0000 
 

 

 

1.0927 
 

 Continued on next page 
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Table 5.10 (continued) 
  

 BondAge 0.0005 0.0956 

 

 

(44.94)*** (5.62)*** 

 

 

0.0000 0.0000 

 

 

1.9205 1.8150 

 CALL 0.0082 2.2340 

 

 

(67.35)*** (12.19)*** 

 

 

0.0000 0.0000 

 

 

1.3796 1.3546 

 IssueSize 0.0006 0.2736 

 

 

(9.15)*** (2.98)*** 

 

 

0.0000 0.0029 

 

 

2.1297 2.1055 

 LEV 0.0011 0.0179 

 

 

(88.71)*** (0.88) 

 

 

0.0000 0.3793 

 

 

4.1884 5.0440 

 PUT -0.0027 -0.4111 

 

 

(-6.58)*** (-0.93) 

 

 

0.0000 0.3534 

 

 

1.0643 1.0925 

 Seniority 0.0007 -1.0096 

 

 

(4.97)*** (-4.24)*** 

 

 

0.0000 0.0000 

 

 

1.4048 1.3226 

 Size -0.0040 -1.1331 

 

 

(-107.9)*** (-21.09)*** 

 

 

0.0000 0.0000 

 

 

3.3525 3.0167 

 Volatility 0.0669 9.5780 

 

 

(152.81)*** (15.41)*** 

 

 

0.0000 0.0000 

 

 

2.1139 1.8842 

 Maturity 0.0002 0.0023 

 

 

(57.98)*** (0.45) 

 

 

0.0000 0.6546 

 

 

1.2982 1.2394 

 N 113635 1196 

 R-Square  0.7123  0.8469 

 Adj R-Sq  0.7122  0.8430 

 Model Pr>F 0.0000 0.0000   
* significant at 10%; ** significant at 5%; *** significant at 1% . All variables are defined in 

Table 5.2. 
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5.8 Conclusion 

In this paper, I investigate the effects of recognized versus disclosed pension 

information on the cost of debt. SFAS No. 158, designed to improve the transparency and 

understandability of pension accounting, requires balance sheet recognition of previously 

unrecognized but disclosed items.  

Using both bond credit ratings and bond yield-spread as proxies for cost of debt, I 

find that that bond spread yield decreases after SFAS 158 for firms with underfunded 

pension plans and the decrease is more pronounced for firms with a larger pension deficit. 

These findings indicate that debt market investors view the recognized pension liabilities 

less risky than those embedded in the footnote, consistent with previous literature 

suggesting that recognized items are more reliable (Libby et al., 2006).  However, I find 

that there is no significant difference in the estimated effects of recognized or disclosed 

pension liabilities on bond ratings, suggesting that recognizing the funding status on the 

balance sheet under SFAS No. 158 will unlikely have significant impact on bond credit 

ratings.  

Readers should interpret the results of this study in light of the following limitation. 

Despite exhaustive controls for factors associated with a firm‘s cost of debt, it is possible 

that an unidentified correlated omitted variable systematically influences the analysis. 
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CHAPTER 6: MARKET RESPONSE TO SFAS 158-AN EVENT STUDY 

USING GARCH-M MODEL 

 

6.1 Introduction 

 

In this paper, I conduct event studies to infer firm equity and bond valuation 

effects of the SFAS 158 by employing the generalized autoregressive conditionally 

heteroskedastic in the mean (GARCH-M) methodology. First, I examine abnormal 

returns estimated from the GARCH-M model around key dates in the legislative process 

preceding the adoption of SFAS 158. Second, I assess whether there are differential 

valuation effects for firms with different level of pension funding.  

I find that, compared to firms with overfunded pension plans, firms with 

underfunded pension plans exhibit significant negative abnormal stock returns on 4 out of 

5 key dates prior to issuance of SFAS 158, while the abnormal returns for bonds are 

statistically significant only on one key date when FASB issued an exposure draft that 

would require employers to recognize the overfunded or underfunded positions of 

defined benefit pension plans on their balance sheets. I also find that the negative 

abnormal stock returns are more pronounced for firms with higher level pension deficit 

around two dates:  November 10, 2005, when the FASB added a two-phase pension 

project to its agenda (event 1) and July 12, 2006, when FASB affirmed its decision to 

require employers to recognize in its statement of financial position the overfunded or 

underfunded status of a defined benefit pension plan based on PBO (event 4).  However, 

I fail to find these findings hold for bond abnormal returns. 

To my best knowledge, this paper is the first attempt to apply the GARCH-M 
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modeling strategy to the event study. GARCH-M modeling discards the restrictive 

assumptions of linearity, independence, and constant conditional variance which are 

generally overlooked in the event study literature. 

The remainder of the paper is organized as follows. Section 6.2 describes key 

event dates in the legislative process. Section 6.3 reviews the relevant academic literature 

and develops the hypotheses tested in the paper. Section 6.4 explains my research design. 

Section 6.5 presents empirical results. Section 6.6 offers concluding remarks. 

 6.2 Key Dates Leading to SFAS 158 

I identified five dates leading to the adoption of SFAS 158.  The first key date was 

November 10, 2005, when the FASB added a two-phase pension project to its agenda. 

The first phase was to be completed by the end of 2006 and is what ultimately led to the 

adoption of SFAS 158.  

The second date was December 14, 2005, when the FASB reiterated the scope and 

timeline for the initial phase of the project. 

The third date was March 31, 2006, when the FASB issued an exposure draft that 

would require employers to recognize the overfunded or underfunded positions of 

defined benefit postretirement plans, including pension plans, on their balance sheets. 

The exposure draft led to intensive debates among companies, auditors, financial analysts 

as well as academic researchers on various issues especially the appropriateness of using 

the PBO to measure pension liabilities. 

The fourth date was July 12, 2006, when the FASB affirmed its decision to 

require an employer that was a business entity to recognize in its statement of financial 

position the overfunded or underfunded status of a defined benefit pension plan based on 
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the PBO. 

The fifth date was September 29, 2006, when the FASB issued SFAS No. 158. 

SFAS No. 158 required mandatory recognition of previously disclosed off-balance-sheet 

pension liabilities in addition to accrued or prepaid pension cost on the balance sheet. 

Each of the above events increases the probability of recognizing previously disclosed 

off-balance-sheet pension liability.  

Table 6.1 summarizes the five events. 
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Table 6.1 Date Description - FASB Pension Project 

   Events Date   Description   

 

1 November 10, 2005 

 

FASB added a two-phase pension project to its 

agenda. The first phase was to be completed by 

the end of 2006, and is what ultimately led to the 

adoption of SFAS 158 

 

 

2 December 14, 2005 

 

FASB reiterated the scope and timeline for the 

initial phase of the project. 

 

 

3 March 31, 2006 

 

FASB issued an exposure draft that would require 

employers to recognize the overfunded or 

underfunded positions of defined benefit 

postretirement plans, including pension plans, on 

their balance sheets  

 

 

4 July 12, 2006 

 

FASB affirmed its decision to require employers 

to recognize in its statement of financial position 

the overfunded or underfunded status of a defined 

benefit pension plan based on PBO  

 

  

5 September 29, 2006 

  

SFAS 158 was issued. The main requirement of 

SFAS 158 is that it requires firms to move the 

pension funding status, which is the difference 

between the pension benefit obligation and the 

fair value of plan assets from the footnotes to the 

balance sheet.   
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6.3 Hypotheses 

SFAS 158 requires public companies to recognize the funding status of the 

pension plan - difference between plan assets at fair value and the projected benefit 

obligation - on the balance sheet. Moving pension funding status to the balance sheet 

could improve the transparency and understandability of pension accounting (SFAS 158, 

B15). For example, the comment letter from PricewaterhouseCoopers states ―…We 

believe that recognizing these off-balance sheet amounts, which collectively are estimated 

at billions of dollars, represents a significant improvement in financial reporting and can 

be achieved in the very near term, and users of financial statements will be more 

informed and the capital markets better served by recognizing these significant off-

balance sheet amounts on the balance sheet now. Additionally, financial statements will 

be more complete and transparent by fully recognizing these amounts rather than 

continuing to relegate them to the financial statement footnotes, which can be difficult to 

understand… ‖ Likewise, Ronald M. Olejniczak, Vice President of Aetna writes ―We 

support the Board's efforts to improve the clarity and transparency of financial reporting 

and disclosure of pension and OPEB plans. We understand the difficulties surrounding 

the accounting for these benefit plans and appreciate the measured path the Board has 

taken with the more difficult concepts in this area ….. We believe reporting the current 

funded status (i.e., the over or under funded status) of defined benefit plans on a 

company's balance sheet would provide more complete and useful information to our 

financial statement users.‖   Previous research (Chao et al, 2010) suggest that 

information transparency is positively correlated with firm value, indicating that the more 



158 

 

transparent a firm's information, the higher the firm value. To the extent that SFAS 158 

increases the understandability and transparency of pension accounting, announcements 

related to SFAS 158 may result in stock price increases. 

On the other hand, announcements related to recognition of pension liabilities 

could result in stock price decreases. For firms with underfunded plans, SFAS 158 will 

increase the pension liability recognized on the balance sheet and decrease the amount of 

shareholder‘ equity reported. The increase in liabilities and decrease in shareholder‘s 

equity will lead to an increase in leverage which will adversely affect contracts utilizing 

accounting numbers or ratios, e.g., debt covenants. For example, the comment letter from 

Vought Aircraft Industries, Inc. notes ―The recording of additional contingent liabilities 

on plan sponsors' financial statements will result in unnecessary concern and disruption 

in the capital markets. …the increased liabilities could result in violation of existing debt 

covenants and government regulations. The unnecessary churn and disruption of debt 

covenants and agreements will not add value. Many plan sponsors will face increased 

liabilities. For 2005, Greenwich Associates reported an average funding status of 91 % 

for corporate pension plans - many corporations would be impacted…‖.  In addition, 

findings from the study Franzoni and Marin (2006) suggest that investors may not fully 

understand the consequences of disclosed pension underfunding for future earnings and 

cash flows of US companies and that, therefore, firms with large underfunded pension 

plans are significantly overvalued. Thus, investors might increase their perceived risk of 

firms with pension deficit in the announcement related to SFAS 158, resulting in stock 

price decrease. 

Alternatively, the efficient markets hypothesis suggests that all publicly available 



159 

 

information should be considered by the markets, and therefore, whether an item is 

recognized in the financial statements or merely disclosed in the footnote should not 

matter. Thus, the stock price will have no response to the announcement related to SFAS 

158.  

The direction of the net stock price reaction to this proposed standard, therefore, 

is an empirical issue. Accordingly, my first hypothesis in null is: 

H6.1: Firms with under-funded defined benefit pension plans did not experience 

negative cumulative abnormal returns around key dates in the legislative process leading 

to the adoption of the SFAS 158 

The impact of the proposed standard on employers‘ accounting for defined benefit 

pension and other postretirement plans, of course, may not be the same for all firms that 

provide these benefits to their employees. If the market is not efficient, firms with larger 

pension deficit are more likely to be affected by SFAS 158, and thus the stock price can 

have greater response to the announcement related to SFAS 158 for firms with larger 

pension deficit. Accordingly, my second hypothesis is: 

H6.2: The cumulative abnormal returns around key dates in the legislative 

process leading to the adoption of SFAS 158 were not related to the level of pension 

funded status. 

6.4 Research Design 

6.4.1 Sample selection 

To test the hypotheses, first, I selected all the firms sponsoring defined benefits 

pension plans from the Compustat Fundamentals Annual database. In order to control for 

any other period-specific differences, I restricted the firms to have a December fiscal year 
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end. This step identified 1,469 (205) firms with under (over)-funded defined benefits 

pension plans at the end of year 2004, and 1,465 (182) firms with under (over) -funded 

defined benefits pension plans at the end of year 2005.  

In order to estimate stock abnormal returns, firms also need to be listed on the 

Center for Research in Security Prices (CRSP) daily stock file. For each event, firms are 

also required to have enough daily returns (at least 178 days) on CRSP during the 

estimation window [-240, -2].  

To investigate the association of abnormal returns and the level of pension 

funding status, firms need to have necessary Compustat data available to calculate the 

required firm characteristics used in the multivariate regressions. Specifically, it includes 

the pension plan funding, leverage (LEV) ratio, revenue growth rate (GROWTH), 

operating cash flows (OpCashFlow), return on assets (ROA), book to market ratio (BM), 

and market value of equity (MVE).    

My main sample for bond event study is extracted from the Mergent Fixed 

Investment Securities Database (FISD). I restrict the sample to fixed-rate U.S. corporate 

bonds. I collected the daily bond prices of the most frequently traded bond (one bond per 

firm) for 240 days before and 1 day after the event day from FISD. Treasury bond prices 

with matching coupons and maturities, as not on FISD, are collected from Bloomberg 

government bond price history. Finally, a firm‘s detailed financial information and 

pension plan funding information are retrieved from Compustat files. 

Table 6.2 panel A and panel B summarize my stock sample and bond sample 

selection process for Event 1. The sample selection process for other event dates is the 

same.  
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Table 6.2 Sample Selection Process 

 

 

SFAS 158 Event Study Sample Selection Process 

   

  Selection Criteria 

Stock  

Sample* 

Bond 

Sample* 

 

Firms sponsoring defined benefit pension plans with December 

fiscal-year-end and disclosed  pension information (i.e. total 

pension assets and projected pension obligation) on the 

Compustat database at the beginning of the Event Date 

1,674 1,674 

 

 

of which: Under-funded firms 1,469 1,469 

 

 

               Over-funded firms 205 205 

 

  
  

 

 

Less: Firms missing daily stock returns(bond prices) in CRSP 

(FISD) for the estimation window [-240, -2] the event window[-

1,1] or parameters not successfully estimated for the GARCH-M 

model 

(624) (1,454) 

 

  
  

 

 

Sample for the Event Date 1,050 220 

 

 

of which: Under-funded firms 934 187 

 

 

               Over-funded firms 116 33 

 

  
  

 

 

Less: Firms missing data for calculating control variables (8) (23) 

 

  
  

 

 

Final sample for the multivariate regression 1,042 197 

 

 

of which: Under-funded firms 927 172 

 
                 Over-funded firms 115 25   

 

*The observations based on Event 1 sample. The procedures for other event dates are 

the same as that of Event 1. 
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Table 6.3: Variable Definition 

Variables Definition 

CAR Cumulative abnormal return, estimated using GARCH-M model 

approach over specified event windows; 

PensionDeficit The pension plan funding status (projected pension benefit 

obligation (PBO)) minus pension assets scaled by the market 

value of the company if under-funded, 0 otherwise; 

PensionSurplus The pension plan funding status, defined as pension assets minus 

projected pension benefit obligation (PBO) scaled by the market 

value of the company if over-funded, 0 otherwise; 

 

logMVE The natural log of market value of equity; 

BM The ratio of book value of equity to market value of equity; 

ROA Return on asset, measured as operating income before 

extraordinary items divided by total assets; 

LEV Financial leverage ratio, equals to total liabilities divided by total 

assets; 

ΔLEV Change of leverage from end of year t-1 to end of year t; 

GROWTH Revenue growth rate, equals to current year‘s revenue minus 

previous year‘s revenue and divided by previous year‘s revenue; 

OpCashFlow Operating cash flow, defined as operating cash flow in year t 

deflated by previous year‘s total asset. 
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6.4.2 Descriptive statistics 

Table 6.4 panel A summarizes the sample descriptive statistics used for 

multivariate regression analysis for Event 1. The mean (median) CAR is -0.30% (-0.03%) 

for the pension firms during the event window when the FASB decided to add a two-

phase pension project to its agenda. The mean (median) funding status of under-funded 

defined pension plan is 4.72% (1.65%) of the firms‘ market value. The mean (median) 

market value in the sample is $1.9 ($2.0) billion, indicating the firms in the sample are 

relatively large firms. It appears this sample is representative of the overall universe of 

firms with defined benefit pension plans. The sample firms are also quite profitable with 

average return on assets (ROA) of 4.63% (median 3.33%). Firms in my sample also have 

quite high revenue growth rate with a mean (median) of 13.67% (10.00%). 

Table 6.4 panel B summarizes the sample descriptive statistics used for Bond 

return multivariate regression analysis for Event 1. The mean (median) CAR is -0.05% 

(0.01%) for the pension firms during the event window when FASB decided to add a 

two-phase pension project to its agenda. The mean (median) funding status of under-

funded defined pension plan is 6.77% (1.77%) of firms‘ market value. The mean (median) 

market value in the sample is $11.5 ($11.6) billion, indicating the firms in the sample are 

large firms. The sample firms are also quite profitable with average return on assets 

(ROA) of 4.21% (median 3.31%). Firms in my bond sample have high revenue growth 

rates with a mean (median) of 9.12% (7.79%). 
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Table 6.4 Descriptive Statistics 

 

Panel A: The Stock Sample 

    N Mean 1st Quartile Median 3rd Quartile   

 

CAR 1,042 -0.0030 -0.0168 -0.0003 0.0133 

 

 

PensionDeficit 1,042 0.0472 0.0040 0.0165 0.0520 

 

 

PensionSurplus 1,042 0.0018 0.0000 0.0000 0.0000 

 

 

logMVE 1,042 7.5551 6.3051 7.5834 8.9081 

 

 

BM 1,042 0.4814 0.2989 0.4595 0.6313 

 

 

ROA 1,042 0.0463 0.0114 0.0333 0.0749 

 

 

LEV 1,042 0.6675 0.5168 0.6715 0.8648 

 

 

ΔLEV 1,042 -0.0144 -0.0350 -0.0057 0.0092 

 

 

GROWTH 1,042 0.1367 0.0289 0.1000 0.1929 

   OpCashFlow 1,042 0.0763 0.0244 0.0671 0.1128   

 

Panel B: The Bond Sample 

    N Mean 1st Quartile Median 3rd Quartile   

 

CAR 197 -0.0005 -0.0033 0.0001 0.0029 

 

 

PensionDeficit 197 0.0677 0.0044 0.0177 0.0564 

 

 

PensionSurplus 197 0.0025 0.0000 0.0000 0.0000 

 

 

logMVE 197 9.3529 8.5140 9.3586 10.2171 

 

 

BM 197 0.4414 0.2643 0.4533 0.5986 

 

 

ROA 197 0.0421 0.0125 0.0331 0.0762 

 

 

LEV 197 0.7136 0.5703 0.7182 0.8485 

 

 

ΔLEV 197 -0.0130 -0.0363 -0.0087 0.0067 

 

 

GROWTH 197 0.0912 0.0147 0.0779 0.1476 

   OpCashFlow 197 0.0763 0.0355 0.0719 0.1128   

  



165 

 

Table 6.5 panel A presents Pearson/Spearman correlation coefficients between 

variables used in the multivariate regression model for event 1. The null hypothesis of no 

correlation between CAR and PensionDeficit is rejected at the 0.01 significance level, 

suggesting that the level of a firm‘s pension funding deficit is related to CAR. Also 

PensionDeficit is negatively correlated with a firm‘s ROA, indicating under-funded firms 

are less profitable. 

Table 6.5 Panel B presents Pearson/Spearman correlation coefficients between 

variables used in the bond return multivariate regression model for event 1. The null 

hypothesis of no correlation between CAR and PensionDeficit could not be rejected.  

PensionDeficit is negatively correlated with firm‘s ROA, also indicating under-funded 

firms are less profitable. 



166 

 

Table 6.5 Correlation Matrix 

      Panel A: Stock Sample 

 
Variable CAR 

Pension 

Deficit 

Pension 

Surplus 
logMVE BM ROA LEV ΔLEV GROWTH 

Op 

CashFlow  

 
CAR 1.0000 -0.0931 -0.0407 0.0748 0.0145 0.0054 0.0604 0.1018 -0.0196 -0.0579 

 

 

Pension 

Deficit 
-0.1181 1.0000 -0.1094 -0.1751 0.0139 -0.1985 0.2216 -0.0430 -0.0522 -0.1300 

 

 

Pension 

Surplus 
0.0134 -0.5366 1.0000 0.0265 0.0662 -0.0509 -0.0319 0.0293 -0.0462 -0.0148 

 

 
logMVE 0.0893 -0.1538 0.1053 1.0000 -0.2131 0.2178 -0.0709 -0.0363 0.0784 0.2774 

 

 
BM -0.0114 0.1005 0.0142 -0.2336 1.0000 -0.2226 -0.1790 0.0877 -0.0647 -0.2722 

 

 
ROA -0.0325 -0.1343 0.0067 0.2827 -0.2779 1.0000 -0.3894 -0.3075 0.3053 0.6480 

 

 
LEV 0.0686 0.0886 0.0195 -0.0804 -0.1114 -0.5260 1.0000 0.0565 -0.1799 -0.4281 

 

 
ΔLEV 0.1000 -0.0830 0.0614 -0.1039 0.0383 -0.2812 0.1230 1.0000 -0.0330 -0.1117 

 

 
GROWTH -0.0525 -0.0540 -0.0234 0.1262 -0.0904 0.3620 -0.2759 -0.0631 1.0000 0.1856 

 

 
OpCashFlow -0.0663 -0.0367 -0.0239 0.3192 -0.3121 0.6674 -0.5064 -0.1473 0.2325 1.0000 

 
       * Pearson(Spearman) correlation show above (below) the diagonal. Cells with fonts in bold are significant at 1 percent level. 
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Table 6.5 Correlation Matrix 

      Panel B: Bond Sample 

  
Variable CAR 

Pension 

Deficit 

Pension 

Surplus 

Log 

MVE 
BM ROA LEV ΔLEV GROWTH 

Op 

CashFlow 
  

 

CAR 1.0000 0.0558 0.0255 0.1267 -0.1854 0.0244 0.0629 -0.0279 0.0779 0.0572 

 

 

Pension 

Deficit 
-0.0115 1.0000 -0.0736 -0.2560 -0.2702 -0.2920 0.3121 0.1777 -0.0040 -0.0865 

 

 

Pension 

Surplus 
0.0478 -0.5754 1.0000 0.0277 0.0196 -0.0987 -0.0539 0.0474 -0.0690 0.0759 

 

 

logMVE 0.0618 -0.3113 0.0815 1.0000 -0.2122 0.2650 -0.0143 0.0543 0.1449 0.0945 

 

 

BM -0.1122 -0.0710 0.1153 -0.2188 1.0000 -0.2498 -0.1407 -0.0382 -0.1503 -0.3896 

 

 

ROA 0.0022 -0.1020 -0.0880 0.2332 -0.3447 1.0000 -0.4065 -0.3909 0.1811 0.5785 

 

 

LEV 0.0507 0.0770 0.0249 0.0091 -0.0792 -0.5752 1.0000 0.0772 -0.0262 -0.4782 

 

 

ΔLEV 0.0591 -0.1070 0.0030 0.0513 -0.0220 -0.2735 0.1046 1.0000 0.0494 -0.0775 

 

 

GROWTH 0.0389 -0.0644 -0.0801 0.2258 -0.1522 0.1948 -0.0077 0.0395 1.0000 0.0588 

   OpCashFlow -0.0013 0.0093 -0.0539 0.0952 -0.4309 0.6914 -0.5113 -0.0972 0.0323 1.0000   

       * Pearson(Spearman) correlation show above (below) the diagonal. Cells with font in bold are significant at 1 percent level. 
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6.4.3 Estimation of cumulative abnormal returns 

To test my first hypothesis, I examine the average impact of each of the 5 events 

on both the stock and bond returns of pension firms. Following Elyasiani and Mansur 

(1998), I applied the GARCH-M methodology to calculate the expected return, as 

Elyasiani and Mansur (1998) argues that this GARCH-M specification presents an 

improvement of asset pricing models as it allows measurement of the conditional 

variance of returns as the measure of risk hence, permitting risk to vary over time and 

delineating the interdependence of risk and return. Bollerslev (1987) also points out that a 

GARCH (1, 1) adequately fits most economic time series data. Specifically the model 

used for estimation is as follows:  

𝑅𝑖,𝑡 = 𝜑0 + ∑ 𝜑𝑗𝑅𝑖,𝑡−𝑗
𝑛
𝑗=1 + 𝜃𝑅𝑚,𝑡 + 𝛾 log(ℎ𝑖,𝑡) + 𝜀𝑖,𝑡                   (6.1) 

ℎ𝑖,𝑡 = 𝛼0 + 𝛼1𝜀𝑖,𝑡−1
2 + 𝛽ℎ𝑖,𝑡−1       (6.2) 

𝜀𝑖,𝑡|Ωt−1~N(0, ht)        (6.3) 

Where: 

𝑅𝑖,𝑡=the stock/bond return for pension firm i on day t 

𝑅𝑚,𝑡 =the market return on day t, calculated based on value-weighted returns 

(VWRETD) on CRSP for stock, and returns on day t of treasury bond with matching 

maturity and coupon for bond 

ℎ𝑖,𝑡 =the stock/bond return volatility (risk) measure on day t 

and 𝜑0, 𝜑, 𝜗, 𝛾, 𝛼0, 𝛼1, 𝑎𝑛𝑑 𝛽 are parameters. 

Stock excess returns are defined as excess stock returns over one-month Treasury 

Bill rate. Similar to Elyasiani and Mansur (1998), one period was determined (𝑅𝑖,𝑡−1) to 

be the optimal autoregressive lag in the mean equation. Specification of volatility (ℎ𝑡) in 
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logarithmic form is based on Engle et al. (1987) and Elyasiani and Mansur (1998) who 

suggest that log(ℎ𝑡)  is a better representation of risk than the standard deviation of 

variance. 

The holding period return (BR) for corporate bond i at day d is calculated as 

follows: 

 𝐵𝑅𝑖,𝑑 = ln [
𝑃𝑖,𝑑

𝑃𝑖,𝑑−1
] 

Where Pi,d is the trading price for corporate bond i for day d. 

The estimation period for GARCH regression model for each pension firm is [-

240,-2] trading days prior to the event date. Following Dhaliwal (2010), the cumulative 

abnormal return is the difference between the actual return (𝑅𝑖,𝑡) and the expected return 

(𝑅𝑖,�̂�) estimated from the above regression model: 

𝐶𝐴𝑅𝑖,𝑡 = exp (∑ ln (1 + 𝑅𝑖,𝑡)

𝑇

𝑡=1

) − exp (∑ ln (1 + �̂�𝑖,𝑡)

𝑇

𝑡=1

) 

 

6.4.4 Multivariate Analysis Model 

To test my hypotheses, a multivariate model that associates cumulative abnormal 

returns (CAR) to the characteristics of firms being affected by SFAS 158. Specifically, I 

estimate the following multivariate model for each of the five events: 

𝐶𝐴𝑅𝑖 = 𝛼0 + 𝛽1PensionDeficit + 𝛽2PensionSurplus + 𝛽3LEV + 𝛽4ΔLEV +

𝛽5GROWTH + 𝛽6OpCashFlow + 𝛽7ROA + 𝛽8BM + 𝛽9logMVE + ε  (6.2) 

Where,  

 

CAR                  = Cumulative abnormal return, estimated using GARCH-M model 

approach over specified event windows  
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PensionDeficit   = The pension plan funding status (projected pension benefit obligation 

(PBO)) minus pension assets scaled by total assets of the company at 

year t-1 if under-funded, 0 if over-funded; 

PensionSurplus =  The pension plan funding status, defined as pension assets minus 

projected pension benefit obligation (PBO) scaled by the market value 

of the company if over-funded, 0 otherwise; 

LEV                  = Financial leverage ratio, equals to total liabilities divided by total assets; 

ΔLEV                = Change of leverage from end of year t-1 to end of year t; 

GROWTH         = Revenue growth rate, equals to current year‘s revenue minus previous 

year‘s revenue and divided by previous year‘s revenue; 

OpCashFlow     = Operating cash flow in year t deflated by previous year‘s total asset; 

ROA                  =Income before extraordinary items in year t deflated by previous year‘s 

total asset; 

BM                    = Book value of equity divided by the market value of equity. 

LogMVE           = the logarithm of market value of equity at the end of year t. The market 

value is calculated as the share price times common shares outstanding; 

All definitions are in table 6.3. 

6.5 Empirical Results 

In Table 6.6  panel A, I report the stock portfolio CARs and the t-statistics for the 

under-funded pension firms (a) and over-funded pension firms (b) for the 3-day period 

(t=-1, t=0, and t=1 relative to the 5 event dates).  I also report cumulative abnormal 

returns for the 323-days window from November 10, 2005 to September 29, 2006.  
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Table 6.6 Event Study  

 

 

Panel A: Stock 

(a) Under Funded Firms 

   

    
EventDate  OBS  

CAR 

Mean (%) 
t Value p Value 

  

 

Short window [-1,1] 

     

  

11/10/2005 

          

934  -0.29 -2.76 0.0030 

 

  

12/14/2005 

          

928  -0.55 -5.14 0.0000 

 

  

3/31/2006 

          

997  0.50 4.77 0.0000 

 

  

7/12/2006 

          

970  -0.40 -3.74 0.0001 

 

 

  9/29/2006 

          

966  -0.39 -3.60 0.0002 

   Long window  

    

  

  11/10/2005-9/29/2006 

          

982  -9.84 -9.17 0.0000   

        

        

 

(b)  Over Funded Firms 

   

    
EventDate  OBS  

CAR 

Mean (%) 
t Value p Value 

  

 

Short window [-1,1] 

     

  

11/10/2005 

          

116  -0.26 -0.99 0.1630 

 

  

12/14/2005 

          

117  -0.40 -1.50 0.0684 

 

  

3/31/2006 

          

116  0.40 1.49 0.0699 

 

  

7/12/2006 

          

116  -0.10 -0.38 0.3517 

 

 

  9/29/2006 

          

118  -0.24 -0.90 0.1852 

   Long window  

    

  

  11/10/2005-9/29/2006 

          

120  -0.70 -0.26 0.3995   
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Panel B: Bond 

(a) Under Funded Firms 

   

  Event Date OBS 

CAR Mean 

(%) t Value P Value   

 

Short window [-1,1] 

     

 

11/10/2005 187 0.0921 1.0855 0.1395 

 

 

12/14/2005 202 0.0239 0.2313 0.4087 

 

 

3/31/2006 215 -0.2104 -1.8358 0.0339 

 

 

7/12/2006 204 -0.0378 -0.3788 0.3526 

   9/29/2006 218 0.0352 0.4101 0.3411   

 

Long window  

     

 

11/10/2005-9/29/2006 

         285 1.0935 1.9162 0.0282   

 

 

(b) Over Funded Firms 

  Event Date OBS 

CAR Mean 

(%) t Value P Value   

 

Short window [-1,1] 

     

 

11/10/2005 33 0.0985 0.6813 0.2503 

 

 

12/14/2005 35 0.0475 0.3057 0.3808 

 

 

3/31/2006 36 -0.0478 -0.3371 0.3690 

 

 

7/12/2006 38 -0.0851 -0.5015 0.3095 

   9/29/2006 46 -0.0322 -0.2552 0.3999   

 

Long window  

     

 

11/10/2005-9/29/2006 

         45 -0.0824 -0.0754 0.4701   

 

The magnitude of the abnormal return for under-funded pension firms in the short 

windows is negative and is significantly different from zero in four short windows: (1) 

when the FASB added a two-phase pension project to its agenda ( -0.29%), (2) when  the 
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FASB reiterated the scope and timeline for the initial phase of the project (-0.55%), (3) 

when the FASB affirmed its decision to require firms to recognize in its statement of 

financial position the overfunded or underfunded status of a defined benefit pension plan 

based on the PBO ( -0.40%), and (4) when the FASB issued SFAS No. 158 (-0.39%). 

Examining the full 323-days window, which encompasses the initiation of the project of 

pension accounting, scope discussion, decision making and issuance of the project, I find 

a significant negative abnormal return of -9.84 %. 

Overall, the results in Panel A of Table 4 support that firms with underfunded 

defined benefit plans are associated with negative abnormal returns during most of the 

key dates in the legislative process preceding the adoption of SFAS 158. 

Panel B reports the results for over-funded pension firm portfolios. Only two out 

of the five events are at a 10 percent level. Turning to the results for the full 323-days 

window, I find the slightly negative abnormal return of -0.70% not statistically significant 

at any level. 

These two sets of results support that disclosure is not a substitute for recognition. 

These two sets of results provide support for the argument that the recording of additional 

contingent liabilities on plan sponsors' financial statements will result in unnecessary 

concern and disruption in the capital markets. 

Table 6.7 presents the results for my cross-sectional multivariate analysis. Panel A 

reports the results for stock sample and panel B for bond sample. My primary focus is the 

coefficient on PensionDeficit, which captures the relation between SFAS 158 event 

abnormal returns and the level of firms‘ pension deficit that can affect returns. 



174 

 

Table 6.7 Multivariate regression result  

Panel A: Stock Cumulative Abnormal Returns 

  

Events Event 1 Event 2 Event 3 Event 4 Event 5 

Long 

Window 

(323 days)   

  

 

CAR CAR CAR CAR CAR CAR   

 

Variable Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 

 

  

t-statistic t-statistic t-statistic t-statistic t-statistic t-statistic 

     p-value p-value p-value p-value p-value p-value   

 

Intercept -0.0143 -0.0238 0.0112 -0.0102 -0.0105 -0.1674 
 

  

(-2.58)** (-4.25)*** (2.07)** (-1.89)* (-2.19)** (-2.36)** 
 

  

0.0101 0.0000 0.0390 0.0595 0.0287 0.0183 
 

 

PensionDeficit -0.0316 0.0020 0.0167 -0.0216 0.0107 0.1331 
 

  

(-1.92)* (0.12) (1.24) (-2.04)** (1.03) (1.11) 
 

  

0.0556 0.9011 0.2154 0.0420 0.3030 0.2685 
 

 

PensionSurplus -0.1679 -0.1343 0.0524 -0.0136 0.1491 0.2092 
 

  

(-1.84)* (-1.48) (0.51) (-0.17) (1.84)* (0.21) 
 

  

0.0663 0.1384 0.6123 0.8613 0.0662 0.8347 
 

 

LEV 0.0094 0.0088 -0.0055 -0.0022 -0.0056 -0.0431 
 

  

(1.80)* (1.77)* (-1.10) (-0.46) (-1.33) (-0.66) 
 

  

0.0720 0.0771 0.2694 0.6422 0.1841 0.5122 
 

 

OpCashFlow -0.0524 -0.0370 0.0167 -0.0130 0.0194 0.0517 
 

  

(-2.57)** (-1.94)* (0.88) (-0.66) (1.25) (0.19) 
 

  

0.0104 0.0531 0.3774 0.5126 0.2105 0.8485 
 

 

ROA 0.0528 0.0327 -0.0113 0.0029 -0.0191 -0.029 
 

  

(2.25)** (1.42) (-0.58) (0.13) (-1.21) (-0.10) 
 

  

0.0244 0.1573 0.5631 0.8932 0.2273 0.9223 
 

 

logMVE 0.0013 0.0021 -0.0005 0.0012 0.0013 0.0195 
 

  

(2.53)** (4.36)*** (-1.09) (2.50)** (3.04)*** (3.16)*** 
 

  

0.0115 0.0000 0.2768 0.0126 0.0025 0.0016 
 

 

ΔLEV 0.0526 0.0281 -0.0118 0.0319 -0.0026  0.2739 
 

  

(2.94)*** (1.67)* (-0.78) (2.14)** (-0.23) (1.16) 
 

  

0.0034 0.0946 0.4357 0.0325 0.8175 0.2451 
 

 

Growth -0.0044 -0.0108 -0.0048 0.0095 -0.0044 -0.0340 
 

  

(-0.88) (-2.46)** (-1.15) (2.09)** (-1.17) (-0.56) 
 

  

0.3801 0.0140 0.2517 0.0369 0.2423 0.5733 
 

 

N 1,042 1,039 1,099 1,072 1,070 1093 
 

 

R-Square 0.0409 0.0396 0.0110 0.0264 0.0220 0.0148 
 

  AdjRSq 0.0334 0.0321 0.0038 0.0190 0.0146 0.0075   

* significant at 10%; ** significant at 5%; *** significant at 1% . t-statistics are calculated using 
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Newey-West procedure to correct for heteroskedasticity and serial correlation. 

Table 6.7 Multivariate regression result 

Panel B: Bond Cumulative Abnormal Returns 

  

Events Event 1 Event 2 Event 3 Event 4 Event 5 

Long 

Window 

(323 days)   

  Variable CAR CAR CAR CAR CAR CAR   

  

Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 

 

  

t-statistic t-statistic t-statistic t-statistic t-statistic t-statistic 

     p-value p-value p-value p-value p-value p-value   

 

Intercept -0.0173 0.0038 -0.0047 -0.0052 0.0022 -0.0071 
 

  

(-2.35)** -0.5600 (-0.86) (-0.70) -0.3100 (-0.24) 
 

  

0.0197 0.5747 0.3904 0.4876 0.7534 0.8082 
 

 

PensionDeficit 0.0042 -0.0027 -0.0053 0.0009 0.0030 0.0415 
 

  

-0.6700 (-0.69) (-1.12) (1.74)* -0.5200 (1.85)* 
 

  

0.5049 0.4891 0.2630 0.0841 0.6010 0.0646 
 

 

PensionSurplus 0.0219 0.0991 0.0544 -0.0339 0.0183 0.1531 
 

  

-0.5200 (1.94)* (2.72)*** (-0.86) -0.9100 -0.6500 
 

  

0.6066 0.0537 0.0070 0.3895 0.3639 0.5142 
 

 

LEV 0.0051 0.0004 0.0021 0.0014 -0.0045 -0.0093 
 

  

-0.9100 -0.0500 -0.6500 -0.2900 (-0.70) (-0.42) 
 

  

0.3656 0.9616 0.5169 0.7738 0.4833 0.6756 
 

 

OpCashFlow 0.0206 -0.0152 -0.0050 -0.0163 0.0086 -0.0781 
 

  

-0.8500 (-0.67) (-0.49) (-0.68) -0.3600 (-1.06) 
 

  

0.3952 0.5021 0.6223 0.4969 0.7201 0.2901 
 

 

ROA -0.0123 0.0503 -0.0026 0.0195 -0.0084 0.0372 
 

  

(-0.38) (2.09)** (-0.26) -0.9700 (-0.26) -0.4300 
 

  

0.7079 0.0378 0.7976 0.3348 0.7983 0.6654 
 

 

logMVE 0.0012 -0.0005 0.0002 0.0004 0.0001 0.0023 
 

  

(1.91)* (-0.87) -0.3200 -0.6600 -0.1400 -0.9200 
 

  

0.0580 0.3831 0.7502 0.5089 0.8865 0.3578 
 

 

ΔLEV -0.0143 0.0146 -0.0075 -0.0072 0.0154 -0.0720 
 

  

(-0.82) -0.6300 (-0.74) (-0.43) -0.8100 (-1.13) 
 

  

0.4124 0.5277 0.4581 0.6686 0.4207 0.2600 
 

 

Growth 0.0057 -0.0024 0.0039 0.0014 -0.0018 0.0275 
 

  

-1.0900 (-0.48) -1.4000 -0.3700 (-0.36) -1.2300 
 

  

0.2774 0.6294 0.1635 0.7114 0.7173 0.2208 
 

 

N 197 216 223 199 213 301 
 

 

R-Square 0.0409 0.0524 0.0335 0.0621 0.0221 0.0330 
 

  AdjRSq 0.0001 0.0158 -0.0027 0.0226 -0.0162 0.0065   

* significant at 10%; ** significant at 5%; *** significant at 1% . t-statistics are calculated using 

Newey-West procedure to correct for heteroskedasticity and serial correlation. 
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 For event one in panel A, the coefficient on PensionDeficit is - 0.0316 and 

significant (t = -1.69) at 10%. Hence, I find support for the interpretation that the initial 

reaction to the on balance sheet recognition of pension funding status was more negative 

for firms with larger level pension deficit, possibly reflecting investor concerns over 

increased possibility of debt covenant violation and contracting cost.  

For event four in panel A, the coefficient on PensionDeficit is -0.0216 and 

significant (t = -2.04) at 5%. Recall that in event four, FASB affirmed its decision to 

require firms to recognize in its statement of financial position the overfunded or 

underfunded status of a defined benefit pension plan based on PBO.  However, some 

respondents to SFAS 158 have expressed the concern that using PBO as a measurement 

of pension obligation may have undesirable economic consequences. They contended 

that using PBO as a balance sheet liability provides a poor representation of the 

company's future payments. PBO is calculated using projected future costs including 

projected wage increases and assumed plan continuance, which are not legal obligations 

of the company at the balance sheet date. ABO removes these factors from the liability. 

Also, individual plans that have an overfunded position would be shown in the financial 

statements as an asset, which would be misleading to unsophisticated readers and 

investors (e.g., Robin Gantt, Corporate Controller of Oregon Steel Mills, Inc.). Hence, I 

find support for the argument that the market might respond negatively to the event that 

the overfunded or underfunded status of a defined benefit pension plan is based on PBO. 

The coefficient on PensionDeficit is not significantly different from zero for the rest of 

three events: when the FASB reiterated the scope and timeline for the initial phase of the 

project, when FASB issued an exposure draft that would require employers to recognize 
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the overfunded or underfunded positions of defined benefit postretirement plans on their 

balance sheets, and when FASB issued SFAS No. 158.   

Altogether, the results for my cross-sectional multivariate analysis suggest that 

investors viewed event one, the initiation of SFAS 158,  and event four, the requirements 

of PBO as measurements of pension obligation, as hurting shareholders more for firms 

with larger pension deficit. 

The results in panel B for bond sample report that the bond abnormal returns are 

not negatively associated with pension funding status, consistent with the view that the 

debt market includes mainly sophisticated/institutional investors who historically used 

the projected benefit obligation (PBO) even though the FASB did not require firms to 

record the liability on their balance sheets until SFAS 158 in 2006. Therefore, bond 

holders did not respond to SFAS 158 negatively. 

6.6 Conclusions 

In this paper, I conduct an event study of both the stock market and bond markets‘ 

assessment of SFAS 158 and investigate whether the observed stock or bond price effects 

are related to the firms‘ funding status by employing GARCH-M methodology. 

 I identified five dates leading to the adoption of SFAS 158 and find that firms 

with underfunded pension plans exhibit significant negative stock abnormal returns 

around four of the five key dates leading to the issuance of SFAS 158, as well as for the 

323-days long window from November 10, 2005 to September 29, 2006.  In contrast, I 

find that the bond abnormal returns for firms with underfunded plans are insignificantly 

different from zero around the four dates when stock abnormal returns are significant, 

and are significant only around the key date that stock abnormal returns are not 
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significant. 

Further, I find that the negative stock abnormal returns are more pronounced for 

firms with higher level pension deficit around July 12, 2006 when the FASB affirmed its 

decision to require employers to recognize, in its statement of financial position, the 

overfunded or underfunded status of a defined benefit pension plan based on PBO. 

However, I find no negative association between bond abnormal returns and firms‘ 

pension funding status. 

These findings are consistent with the previous research showing that disclosure 

is not a substitute for recognition. These findings also support the arguments that moving 

pension funding status of a firms to its financial statements will result in unnecessary 

concern and disruption in the stock markets. 

This study furthers our understanding of the expected costs and benefits of SFAS 

158 since I estimate market-wide price reactions around SFAS 158 legislative events and 

examine whether these reactions are related to firms‘ pension funding status. Thus, my 

research should be useful to legislators, regulators, and researchers in assessing the 

anticipated costs and benefits of SFAS 158 and contribute to the debate regarding the 

effectiveness of the pension accounting reforms incorporated in SFAS 158. Further, this 

study employs a GARCH-M methodology which discards some of the untenable 

assumptions in the existing studies, allows for volatility to vary with time, and relates the 

risk premia to the stock return volatility, making the results more robust. 
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CHAPTER 7 CONCLUSIONS 

 

 

In this dissertation, I investigate the economic consequences of SFAS 158, 

Employers’ Accounting for Defined Benefit Pension and Other Postretirement Plans, An 

Amendment of FASB Statements No. 87, 88, 106, and 132 (R). 

In my first essay (chapter 3), I investigate discretionary accruals and non-pension 

debt change. I find that firms reduce their non-pension debt to equity ratio in year 2006 

when SFAS 158 went into effect, presumably to minimize the perceived cost of the new 

rule. Further analysis indicates that the reduction is more pronounced for firms with 

larger pension deficit. However, I fail to find that firms use discretionary accruals to 

offset impact of SFAS 158. One interpretation of the finding is that firms use the most 

efficient set of choices to avoid the cost of adoption. Firms‘ potential responses to a new 

rule depend on the costs and benefits associated with that discretionary behavior. 

Accruals manipulations do not affect either real operations or cash flows; however, 

aggressive accruals manipulations can raise red flags that increase the probability of a 

qualified audit from auditors, financial penalties from regulatory professionals, and 

lawsuits. In contrast, real activity manipulation is more opaque than accounting earnings 

management, making it more difficult to detect by shareholders, SEC regulators, or 

auditors (Graham et al, 2005). Hence, the probability of financial penalties and lawsuits 

with real activity manipulation is less likely than with accruals management.  

In my second essay (chapter 4), I investigate the impact of SFAS 158 on market 

perceived risk and the cost of equity capital. Employing a model developed by Bowman 

(1979) and Ely (1995a) which relates total equity risk of a firm to its financial and assets 
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risk, I find that both pension liabilities disclosed prior to the adoption of SFAS 158 and 

those recognized subsequent to adoption significantly contribute to explaining a firm‘s 

total equity risk. Further analysis indicates that while the market perceived risk increases 

with the level of pension deficit after SFAS 158, it decreases for firms with pension 

deficit. These findings provide evidence that market perceived risk of firms proxied by 

total equity risk depends on the location of pension information in the financial 

statements.  

Employing three models by Gebhardt, Lee, and Swaminathan (2001), Mohanram 

(2003), and Claus and Thomas (2001) to estimate the implied cost of equity capital 

respectively, I further test the cost of equity capital change in response to SFAS 158.  I 

find that the cost of capital incorporates both recognized and disclosed pension liabilities, 

consistent with the findings in market perceived risk. Further, I find that the cost of 

capital estimated from GM model increases after SFAS 158 for firms with pension deficit; 

however, it has no change estimated from GLS and CT models.  In addition, I find that 

the cost of capital estimated from CT and GM decreases with the level of pension deficit 

after SFAS 158.  

Altogether, in my second essay I find some evidence that equity market views the 

disclosed and recognized pension liabilities differently. However, results from different 

cost of capital models are not always consistent. A possible explanation for the 

inconsistent findings may lie in the difficulties of estimating the cost of equity capital. 

Related research has documented systematic and significant differences in the implied 

cost of equity capital across firms (e.g. Hail and Leuz, 2004a). Though I select the models 

carefully, I cannot exclude the estimation bias because variables used to calculate cost of 
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capitals cannot be observed directly. 

In my third essay (chapter 5), I investigate the effects of SFAS 158 within the 

context of the debt market. In contrast to the equity market, the debt market includes 

mainly sophisticated investors. Sophisticated investors have access to more firm-specific 

information than other investors. Given their access to potentially more informative data, 

I propose that the debt market response to SFAS 158 is different from that of the equity 

market.  Using both bond credit ratings and bond yield-spread as proxies for cost of debt, 

I find that both recognized and disclosed pension liabilities are significantly associated 

with bond ratings and bond spread. This finding is consistent with that in equity market. 

Further I find that there is no significant difference in the estimated effects of recognized 

or disclosed pension liabilities on bond ratings. In contrast, I find that bond spread yield 

decreases after SFAS 158 for firms with underfunded pension plans and that the decrease 

is more pronounced for firms with a larger pension deficit. These findings indicate that 

while lenders view recognized pension liabilities as less risky than those embedded in the 

footnote, debt rating agencies treat recognized pension liabilities equivalent to those 

disclosed, suggesting different behavior of credit rating agencies and debt lenders. 

In my fourth essay, I conduct event studies to infer firm equity and bond valuation 

effects of the SFAS 158 by employing the generalized autoregressive conditionally 

heteroskedastic in the mean (GARCH-M) methodology. I examine abnormal returns 

estimated from GARCH-M model around key dates in the legislative process preceding 

the adoption of SFAS 158. I also assess whether there are differential valuation effects for 

firms with different levels of pension funding.  

I identified five dates leading to the adoption of SFAS 158 and find that firms 
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with underfunded pension plans exhibit negative and significant stock abnormal returns 

around four of the five key dates leading to the issuance of SFAS 158, as well as for the 

323-days long window from November 10, 2005 to September 29, 2006.  In contrast, I 

find that the bond abnormal returns for firms with underfunded plans are insignificantly 

different from zero around the found dates than stock abnormal returns are significant, 

and are significant only around the key date that stock abnormal returns are not 

significant. 

Further, I find that the negative stock abnormal returns are more pronounced for 

firms with higher level pension deficit around July 12, 2006, when the FASB affirmed its 

decision to require employers to recognize in its statement of financial position the 

overfunded or underfunded status of a defined benefit pension plan based on PBO. 

However, I find no negative association between bond abnormal returns and firms‘ 

pension funding status. These findings are consistent with the view that the debt market 

includes mainly sophisticated/institutional investors who historically used the projected 

benefit obligation (PBO) even though the FASB did not require firms to record the 

liability on their balance sheets until SFAS 158 in 2006. Therefore, bond holders did not 

respond to SFAS 158 negatively. 

My study mainly contributes to three lines of accounting research: the economic 

consequences of accounting standards, recognition versus disclosures of accounting items, 

and accounting for post-retirement benefit plans. Future research might examine the 

impact of SFAS 158 on monitoring effects of outsiders.  For example, future research 

could investigate changes in fees charged by actuaries and auditors. SFAS 158 requires 

firms to measure defined benefit plan assets and obligations as of the date of the 
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employer's fiscal year-end balance sheet while statements 87 and 106 permit 

measurement of plan assets and obligations up to three months before the balance sheet 

date. Because of the complex actuarial computations, the measurement of pension benefit 

obligation and assets may be more time-consuming than the measurement of other 

liabilities and assets. Therefore, fiscal year-end reporting may be substantially more 

difficult. Constraints might also exist with regard to the availability of actuarial resources. 

Thus, fees charged by actuaries and auditors will most likely increase due to the increased 

demand on a limited amount of time that can be accommodated by overtime or additional 

qualified individuals. Otherwise, the reported pension measurement quality might 

decrease. Thus, future studies could also explore potential links between fees charged by 

actuaries/auditors and the auditor‘s propensity to issue a clean opinion on pension and 

post retirement benefit plans after SFAS 158. I assume that the auditor‘s propensity to 

issue a clean opinion on the pension plan will decrease if the fees charged by 

actuaries/auditors do not increase after SFAS 158. And the decrease will be more 

pronounced for firms with complexity of the plan (e.g. plan structure, plan size, etc.). 

These studies could help provide insights to the costs and benefits of recognition 

thresholds for pension information. 

Concurrent with the passage of SFAS 158 was the enactment of PPA 2006 on 

August 17. PPA 2006 requires firms to fully fund their pension plans in seven years. Prior 

to PPA 2006, firms were allowed 30 years to fund 90 percent of their pension plans. I 

acknowledge that it is difficult to isolate the effect that PPA 2006, as opposed to SFAS 

158, might have had on my results. However, while mandatory pension contributions 

impact a company‘s internal financial resources, they may have little impact on firms‘ 
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risk and cost of capital. For example, Moody’s (2006) argues that companies that borrow 

to fund their pension obligations are exchanging one form of debt for another, which will 

be a credit neutral event. Consequently, mandatory pension contributions will have little 

impact on credit ratings and by implication on firm risk and cost of debt or equity capital.  
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