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ABSTRACT 

 

DEFINED BENEFIT PENSIONS:  

FUNDING AND ASSET  

ALLOCATION  

CHOICES 

 

Publication No. ______ 

 

Melissa Susan Lind, PhD. 

 

The University of Texas at Arlington, 2006 

 

Supervising Professor:  Dr. John G. Gallo  

Because of their large size, defined benefit pension plans are an important 

component of U.S. corporate finances and capital markets. The value of pension plans 

comprises a sizable portion of the sponsoring firm’s assets and impacts the sponsoring 

firm’s profitability and risk. Plan funding status has a direct impact on firm earnings. 

Corporate sponsors of overfunded plans may reduce or eliminate cash contributions to 

the plan, improving earnings.  In contrast, underfunded plans require large expedited 

contributions that lower earnings. Plan investment choices may magnify the effect of 

funding on earnings when markets are volatile and managers invest a greater portion of 

plan assets in equities.  Prior pension research suggests managers utilize pension 
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regulations and pension insurance to integrate pension cash flows with the firm’s 

financial policies. Firm characteristics and managerial incentives are thus strong 

determinants of funding policies.  Five pension policy propositions are examined to 

help explain the corporate decision making process.  They are the pension put, tax, 

financial slack, earnings management, and business risk propositions. I find evidence 

that suggests higher tax paying firms and those firms with greater operating risk tend to 

overfund their pension plans. Additionally, I find evidence that suggest smooth firm 

earnings through pension plan actuarial choices. 
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CHAPTER 1 

INTRODUCTION 

 

1.1 Defined Benefit Pensions 

U.S. pension plans enjoyed great prosperity in the 1990’s.  Plan assets, invested 

heavily in equities, rose significantly from the strong stock market growth while the 

present value of pension liabilities, calculated with U.S. Treasury bond rates, remained 

low from relatively higher interest rates.  Since most plans were, on average, 

overfunded during the decade, many U.S. corporate plan sponsors were able to defer 

cash contributions to pensions during the period, thereby improving reported earnings.  

However, beginning in 2000, defined benefit pension plans were hit by a ‘perfect storm’ 

of weak equity markets and declining interest rates, leaving many previously fully 

funded plans significantly underfunded by 2001.  Pension assets fell with the 

precipitous decline in the stock market while declining interest rates simultaneously 

increased pension liabilities. The combination of lower asset values and higher pension 

liabilities had a serious effect on defined benefit pension funding levels: for 66% of the 

S&P 500 firms that sponsor defined benefit plans, funding ratios fell from a surplus of 

$239 billion in 1999 to a $252 billion deficit by May 2003 (Zion and Carache, 2003).   

Corporate pension plan sponsors were suddenly faced with large funding requirements, 

putting a drain on corporate cash flows and lowering corporate earnings.  Regulatory 
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bodies, policymakers, investors, analysts, and plan participants suddenly had reason for 

concern about the direct affect of lower funding levels on sponsoring firms’ finances. 

U.S. defined benefit (DB) pensions cover more than 35 million employees, 

active and retired, in the private sector.1 Assets in corporate pensions totaled $11,439 

billion at the end of 2003, equivalent to 94% of the total market capitalization of the 

NYSE and almost 15% of total retirement assets.2  Because of their large size, DB plans 

are an important component of U.S. corporate finances and capital markets. The value 

of private defined benefit pension plans comprises a sizable portion of the sponsoring 

firm assets and impacts corporate profitability and risk. Yet, surprisingly, the integration 

of firm pension and corporate policies is not fully understood.  

Plan funding status has a direct impact on firm earnings.  Corporate sponsors of 

overfunded plans, those in which the value of assets exceeds that of liabilities, may 

reduce or eliminate cash contributions to the plan, thereby improving earnings.  In 

contrast, underfunded plans require large expedited contributions that lower earnings.  

Large funding shortfalls, in particular, signal a serious reduction in firm cash flows and 

a reduction in earnings while the shortfall is amortized.3  Underfunding directly affects 

firm risk since credit ratings are lowered and borrowing rates are increased from the 

higher perceived risk.    

                                                 
1 Moreover, about 50% are active workers (Bradley Belt, Executive Director, PBGC, in June 7, 2005 Congressional Testimony).  
2 www.federalreserve.gov/release/Z1/June 9, 2005. 
3 When the differences between accounting earnings and market-based earnings exceed 10% of plan assets, SFAS 87 requires firms 
to amortize the difference (as unrecognized losses) on the financial statements over the remaining service life of active employees.  
Long amortization periods are also allowed for new promised benefits (30 years), even if immediately accrued, and for changes in 
actuarial assumptions (5 years) (Warshawsky, McCall, and Worth ( 2005) and Wilshire Research (2005)).        
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Pension funding policy (i.e., minimum and maximum allowable contributions, 

statutory funding levels, etc.) is highly regulated under the 1974 Employee Retirement 

Income Security Act (ERISA).   But plan investment policies are regulated by ERISA 

only to the extent that they must follow the loosely defined ‘prudent man’ law of 

fiduciary responsibility.4  Equities, which have historically produced higher returns than 

bonds, comprised about 51.6 percent of plan assets while bonds accounted for about 

34.4 percent on average during the 1990’s.5  Equities are the major asset class of 

pension plans since their expected higher returns can reduce future contributions. 

However, equities are also riskier than bonds, so higher equity allocations increase plan 

earnings volatility, thereby increasing the uncertainty about the firm’s ability to meet 

funding obligations.  So when equities perform poorly, as occurred at the beginning of 

this decade, there is a greater likelihood the firm will have to make large unexpected 

contributions.   

Unfortunately, pension accounting is highly complex, so pension financial 

information can be presented in a favorable light regardless of the actual health and 

status of the pension plan.6  For example, small increases in plan actuarial rates can 

markedly improve funding ratios by simultaneously improving earnings assumptions on 

plan assets and lowering the present value of plan liabilities.  In addition, because a 

large portion of actual pension liability is not reflected on the balance sheet of the 

                                                 
4 Courts have determined that pension plan portfolios must be diversified. 
5 Ryan and Fabozzi, 2003, provide average pension fund asset allocation from 1990-2002 from the P&I surveys. The remaining 
asset classes are: cash, real estate, private equity, mortgages, international equities and bonds, guaranteed insurance contracts and 
annuities. 
6  SFAS87, Employer’s Accounting for Pensions, allows firms to smooth pension expenses over multiple years, ostensibly to reduce 
pension plan asset volatility from creating financial statements effects. 
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sponsoring firm, investors are unaware of the true underlying economic obligation of 

the firm.7  The lack of disclosure of firm pension funding and asset allocation data has 

opened the door to possible manipulation of firm financial statements and cash flows, 

thereby misleading analysts and investors about firm earnings.8  In essence, the 

flexibility, lack of transparency, and loopholes of pension accounting standards provide 

opportunities for managers to inflate corporate financial statements.  Thus, corporate 

managers are forced to balance the competing goals of increasing shareholder wealth, 

managerial compensation, and meeting pension regulatory constraints.9   

 

1.2 Pension Background 

Pensions are among the most regulated areas of business in the U.S. In 1974, 

Congress passed the Congressional Budget Act, which focused on tax preferences for 

pensions through the Internal Revenue Code (IRC). In the same year, Congress 

established current pension regulations with ERISA. ERISA requires joint regulatory 

oversight of DB plans by the Internal Revenue Service, the U.S. Treasury, and the 

Department of Labor (DoL). ERISA requires firms sponsoring DB plans with 100 or 

more plan participants to file Form 5500 annually (for the PBGC and the DoL), which 

reconciles the plan’s balance sheet and income statement and provides demographic 

information.  ERISA also created the Pension Benefit Guarantee Corporation (PBGC) 

                                                 
7 The difficulties arising from opaque pension accounting and the unintended consequences of pension regulations and accounting 
standards are well documented.  The Great Controversy: Current Pension Actuarial Practice in Light of Financial Economics 
Symposium, (Society of Actuaries, 2003).    
8 SEC Chairman, Arthur Levitt, 1998 “The Number’s Game” speech addressed earnings management, including pension 
accounting.   



 

 

 

5

to insure guaranteed DB pension benefits.10  Since 1974, there have been many changes 

to the tax code concerning pensions, but the vast majority of the original ERISA 

provisions remain intact. 

 A DB pension plan promises employees a specified guaranteed monthly payout 

at retirement, generally calculated by multiplying years of service by a multiplier of 

average final salary. ERISA requires qualified firms to pre-fund the firm’s “normal 

cost”, defined as the benefits earned by employees during the plan year plus specified 

amortized liabilities, rather than pay them out of current earnings. Contributions to the 

plan are tax-deductible to the firm and earnings on plan assets are tax-exempt. 

Plan assets legally belong to, and must be invested for the sole benefit of, plan 

participants. This provides employees with assurance and incentives to retire since 

retirement benefits are secured by past plan contributions and by the earnings on those 

assets.  A committee of trustees, established by the sponsoring firm, has the fiduciary 

duty to oversee the pension funds and protect the interests of the employees and 

beneficiaries. 

Plan funding policy relies on actuarial estimates of future employment growth, 

probabilities of future payments, and estimates of expected asset returns. The annual 

pension contribution estimates are incorporated into the overall corporate budget, as the 

firm is ultimately responsible for its pension promises. Corporate plan sponsors assume 

                                                                                                                                               
9 Coined the “ERISA Game” by Bader and Gold (2003) who describe the iterative game between sponsors and consulting actuaries 
on one hand and rule makers on the other. 
10 Form 5500 is not required to furnish information about whether plans have sufficient assets to meet their obligations in the event 
of a plan’s termination. However, the PBGC uses Form 5500 to identify plans in financial distress; and plans with an unfunded 
liability of at least $50 million must deliver a 4010 filing.  The pension liability on a current basis (ERISA minimum funding) 
versus the pension liability if the plan were to be terminated (termination liability) can vary greatly. This affects the solvency of the 
PBGC and distorts measurement of the firm’s true liability and analyst earnings estimates. 
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the risk of making payments if the plan is not self-sustaining.  Since the pension plan is 

a separate legal entity and sponsors cannot directly access funds, the corporate sponsor 

faces asymmetric financial risks and rewards from plan sponsorship.  

The primary concern of regulators and investors is the status of the funding ratio 

(plan assets to plan liabilities). Fair market value is the metric for plan assets. However, 

valuation of the pension liability and funding requirements is subject to separate sets of 

regulations, further complicating accounting issues. First, the Statement of Financial 

Accounting Standards No. 87 (SFAS87) specifies adoption of the accumulated benefit 

obligation (ABO), the present value of pension benefits owed to employees absent 

future salary projections, as the reported pension liability measure.  The ABO rate is 

calculated using the four-year weighted average of the 30-year Treasury bond as the 

discount rate.11  Second, GAAP (under SFAS 87 and SFAS 132) recognizes the 

projected benefit obligation (PBO) as the plan liability measure. The PBO, equal to the 

ABO multiplied by the estimated salary growth rate up to expected retirement age, is 

usually discounted using the current rate of the long-term Moody’s Corporate Aa Bond 

Index. The difference between the PBO and the ABO is a contingent liability that 

becomes the firm’s liability when employees continue to work for the firm.12  The 

pension expense reported in the income statement reflects the PBO (including the 

actuarially estimated salary growth rate) since many analysts consider it is the best 

estimate of  expected future labor costs for an ongoing concern. 

                                                 
11 This rate can also be used to compute annual premiums for vested liabilities paid to the Pension Benefit Guarantee Corporation 
(PBGC).  Alternatively, firms can choose to use the PBGC’s published series of rates based on employment status. 
12 The difference in liability measures is significant; a plan may seem to be in reasonable condition under the current liability 
measure, but have insufficient resources to settle plan termination liabilities.  
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As shown, the two liability measures differ by assumptions, by discount rate 

benchmarks, and by impact on reported liabilities.  The plan actuary in consultation 

with company management selects the rates used for calculating the minimum 

(maximum) ERISA funding requirements used in Form 5500. However, company 

management has great discretion on the rate used to report pension liabilities on the 

financial statement, providing corporate managers with considerable flexibility in 

reporting pension financial information. Thus, even sophisticated investors have 

difficulty interpreting and reconciling pension information with firm financial 

statements.  In this environment, corporate managers can easily inflate earnings since 

there is little probability investors will fully recognize any manipulation. 
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CHAPTER 2 

PENSION POLICY PROPOSITIONS 

 

2.1 Introduction 

Prior pension research suggests managers utilize ERISA and PBGC regulations 

to integrate pension cash flows with the firm’s financial policies. Firm characteristics 

and managerial incentives are also strong determinants of funding policies.  Five 

pension policy propositions help explain the corporate decision making process.  

 

2.2 Pension Put Proposition 

The insurance policy provided by the PBGC forms the basis of the Pension Put 

Proposition (PPP).  Distressed firms essentially have an option to default on their 

pension promise and ‘put’ pension liabilities to the PBGC without excessive penalties.13  

The PPP suggests that distressed firms maximize the investment risk of plan assets and 

simultaneously underfund the plan by minimizing additional contributions [(Sharpe 

(1976) and Treynor (1977)].  Likened to a stock put option, pension liabilities represent 

                                                 
13 ERISA was modified by the Multi-Employer Pension Plan Amendments Act (1980), the Single-Employer Pension Plan 
Amendments Act (SEPAA) of 1986, and by the Omnibus Budget Reconciliation Act of 1987 (OBRA).  Under these new rules, a 
firm can terminate an underfunded plan only if it is undergoing a bankruptcy procedure. If a firm terminates an overfunded plan, 
then excise taxes apply. This recapture option is essentially sub-optimal. In 1986, Congress (TRA ’86) placed a 10% (non-
deductible) tax on reversions.  An additional increase to 50%  was made in 1990, so that any excess assets that revert to the firm 
after  termination are taxed at about 85%, resulting in terminating firms receiving about 16 cents per dollar. This is one theory that 
may have lead to the conversion of plans to cash balance form (Ippolito, 2004).  However, plans may be terminated due to firm 
mergers and or acquisitions, when they are often merged with other plans.  
16 In fact, Petersen (1996) finds a direct relationship between firm risk and bond allocation, exactly contrary to the hypothesized put 
incentive. 
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the exercise price while plan assets plus 30 percent of the firm’s net worth functions as 

the underlying asset [Sharpe (1976), Marcus (1983), and Gersovitz (1989)]. The value 

of the pension put increases as the variance of the underlying assets increase (Treynor, 

Regan, and Priest, 1976). Riskier firms, therefore, can maximize the value of the 

pension put by investing 100% in equity securities (Sharpe, 1976).  Empirical support 

for the PPP is mixed.  Gersovitz (1980), Bodie, Light, Morck, and Taggart (1987), 

Francis and Reiter (1987), Gallo and Lockwood (1995), Amir and Benartzi (1998), and 

Petersen, (1996) find no empirical support for the PPP.14  In contrast, Godwin and Key 

(1998) find support for the put effect for firms that join the PBGC list of 50 most 

underfunded plans. 

 

2.3 Tax Proposition 

Pension contributions are deductible from taxes and plan earnings are tax 

deferred creating a tax shelter for the sponsoring firm.  These tax benefits provide the 

basis of the Tax Proposition (TP).  The tax incentive is greater for profitable and highly 

taxed firms that can maximize tax benefits by funding in advance to the maximum 

allowable level.15   The TP also implies profitable firms invest plan surpluses in the 

more highly taxed bond asset class for further tax gains [Tepper and Affleck (1974), 

Treynor (1977), Black (1980), and Tepper, (1981)].  

                                                                                                                                               
 
 
15 The Omnibus Budget Reconciliation Act (OBRA) of 1987 and the Retirement Protection Act (RPA) of 1994 limit allowable tax 
exemptions for the sponsoring firm to contributions around a corridor calculated from the ABO. 



 

 

 

10

Notably, the Tax and Put propositions result in conflicting funding and asset 

allocation choices: overfund and invest in bonds, or underfund and invest in equities, 

respectively [Black (1980) and Harrison and Sharpe (1983)], respectively].  Empirical 

evidence has generally supported the TP [Thomas (1984), Bodie et al, (1987), Francis 

and Reiter (1987), Thomas (1988), Thomas and Tung (1992), Gallo and Lockwood 

(1995),  Frank (2002), and Stefanescu (2005)].   

 

2.4 Financial Slack Proposition 

Excess pension plan assets provide a potential source of corporate liquidity, or 

financial slack. The Financial Slack Proposition (FSP) suggests corporate managers use 

the tax shelter of pension plans to store excess liquidity (Myers and Majluf,1984).  

Managers can subsequently time their contributions to build or withdraw financial slack 

in response to corporate cash needs.  Overfunded plan assets can also be recaptured 

through a plan termination or reversion, or by plan mergers.  There is a direct 

relationship between corporate profitability, tax rates, and the incentive to create 

financial slack [Carroll and Niehaus (1985), Bodie et al (1987), Francis and Reiter 

(1987), Datta, Iskandar-Datta, and Zychowicz (1996)]. Thus, similar to the Tax 

Proposition, excess assets are likely to be invested in bonds.   

Asthana (1999) reports corporate managers manage contribution cash flows 

rather than funding levels, providing evidence in favor of the FSP.  Mixed degrees of 

empirical support for the FSP have also been provided by [Bodie et al., (1987), Francis 

and Reiter (1987) and Ballester, Freid, and Livnat  (2002)].   
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2.5 Earnings Management Proposition 

 The Earnings Management Proposition (EMP) argues corporate managers use 

pension plans to exploit loopholes in GAAP and deliberately manipulate earnings to 

improve stock valuation. Accounting changes made in 1987 by SFAS 87 and in 1994 by 

the Retirement Protection Act of 1994, (RPA 94), inadvertently created opportunities 

for firms to use pension plans to manipulate corporate earnings.  The rules changes 

provided corporate managers new tools to improve reported earnings through the 

production of non-operating income, adjustments to cash contributions, pension 

expenses, and the discount rates that determine reported pension valuations [Zion et al. 

(2002) and Picconi (2004)].  Notably, these changes have no impact on cash flows and 

create no real economic benefits for shareholders (Giroux, 2004).  Changing the timing 

and level of pension cash contributions and/or adjusting actuarial estimates that 

compute pension expenses have a direct impact on corporate earnings.  Thus, managers 

can easily inflate current earnings or forestall excessive earnings until the next period. 

The rules changes also induced managers to tilt pension assets toward higher equity 

allocation in search of higher returns on pension assets (Gold, 2003).   

An increase in pension actuarial assumptions reduces pension expense and, 

therefore, increases reported earnings. The ability of firms to manage earnings growth, 

and thus, stock valuation, through rate inflation is of interest to pension researchers.  

Early evidence indicates an accurate reflection of pension assets and liabilities on 

financial statements [Landsman (1986), Barth (1991), Barth, Beaver and Landsman 

(1992)].  However, evidence that is more recent suggests a greater tendency for 
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successful manipulation (Bergstresser, Desai. and Rauh, 2006).  Graham, Harvey, and 

Rajgopal, (2005) also report corporate financial managers are more concerned with 

providing stable earnings than with cash flows.  

Ultimately, earnings management impacts stock valuation.  Franzoni and Marin 

(2005) show firms with severely underfunded plans are overvalued.  Other studies find 

stock overvaluation caused by inflating actuarial assumptions or by simultaneously 

increasing asset growth and reducing liabilities [Coronado and Sharpe (2003),  

Bergstresser, Desai. and Rauh, Bergstresser, Desai. and Rauh,  (2006), and Picconi 

(2004)]. 

Alternatively, corporate managers may reduce actuarial discount rates to reduce 

high growth earnings to a subsequent period to “smooth earnings” [Petersen (1996) and 

Picconi (2004)]. The link between earnings management and valuation has also been 

documented in various other corporate scenarios [Burgstahler and Dichev (1997), 

Brown (1998), Bushee (1998), Teoh, Welch and Wong (1998), Degeorge, Patel and 

Zeckhauser (1999), Richardson, Teoh, and Wysocki (1999), and Barth, Elliott, and Finn 

(1999)].  

 

2.6 Business Risk Proposition 

Corporate managers have incentives to increase the probability of meeting 

pension obligations without impairing corporate profitability [Wagner (1988) and 

Haugen (1989)].  The Business Risk Proposition (BRP) incorporates the business risk of 

the plan sponsor into the management of plan assets.  The BRP implies corporations 
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enhance pension expense predictability by investing plan assets in securities with low 

correlation to firm operating income.  Since these assets perform counter to firm 

operating business cycles, firms make (avoid) contributions in times when operating 

income risk is relatively high (low) [Bodie et al., (1987), Francis and Reiter (1987), 

Petersen (1996)].  Importantly, funds must be initially funded adequately to maintain 

the financial cushion to follow the BRP strategy [Haugen (1989) and Wagner (1988)].   

The investment implications of the BRP suggest firms with high (low) operating 

risk overweight plan portfolios with bond (equity) investments (Freidman (1983), Amir 

and Benartzi (1998)].  Early studies found little evidence in favor of the Business Risk 

Proposition [Freidman (1983), Bodie et al., (1987), Francis and Reiter (1987)].  More 

recent studies, however, report evidence in favor of the BRP [Gallo and Lockwood 

(1995), Petersen (1996), Rauh (2006)].  
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CHAPTER 3 

DATA AND METHODOLOGY 

 

3.1 Data 

3.1.1 Data Sources 

Data for fifteen corporate proxies and five pension funding and allocation 

variables is obtained from five sources to create a longitudinal dataset spanning the 

period 1991-2003.  The primary source for plan level data are the annual Form 5500 

filings provided by the PBGC’s Policy Research and Analysis Department 

(PBGC/PRAD).16   The Form 5500 includes pension plan demographics, plan 

contributions, and plan financial statements.  The Employee Benefits Security 

Administration (EBSA) of the U.S. Department of Labor is an alternative source of 

Form 5500 data for items unavailable from PBGC/PRAD.  

Two, corporate financial statement information comes from the Compustat 

Industrial (INA), Full Coverage (FCA) and Active Research (RES) files.17  Three, firm 

market return data is obtained from the Center for Research in Security Prices (CRSP). 

Four, the Institutional Brokers Estimate System (I/B/E/S) provides consensus analyst 

earnings forecasts.  Five, firm level pension asset allocations, more detailed and scarce 

                                                 
16 PBGC/PRAD data consists of a majority of Form 5500 (schedules F, H, and B) information edited for data capture  problems and 
other notorious weaknesses found by prior researchers, making it the most reliable Form 5500 data available. It is the dataset the 
PBGC relies on for its own analyses. 
17 Firm data is extracted from Compustat as early as 1988 for variables constructed from prior year values. 
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than from Form 5500, is obtained from the Pensions and Investments (P&I) annual 

surveys of pension sponsors.    

All annual financial statement data is as of December 31.  A two-month 

dissemination period for all financial statement data is assumed, so financial statement 

data is aligned with market and earnings forecast data as of the last trading day of the 

following February to avoid look-ahead bias.    

 

3.1.2 Dataset Creation 

The sample for funding tests is created through three merges.  For pension plan 

information, Form 5500 data from the PBGC and the DoL are matched by employer 

identification number (EIN) and plan number (PN).  The sample inclusion criterion 

requires a non-union single employer defined benefit plan with positive funding 

ratios.18 The resulting sample is 115,997 plan-year observations over the 1991-2003 

period.  The DoL/PBGC sample is subsequently reduced to 109,294 observations by 

merging the pension data, by EIN, with Compustat calendar year end financial 

statement data.  

The IBES earnings forecast sample is then merged with Compustat by stock 

ticker symbol.  The IBES data ranges from 1,866 firms in 1991 to 5,605 by 2001 for a 

total of 50,125 firm-year observations. After omitting firms with a stock price less than 

$1 or greater than $1,000, the IBES/Compustat merge produces a sample of 36,327 

annual observations. 
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The funding test sample is created from merging, by EIN, the 

DoL/PBGC/Compustat and the IBES/Compustat data.  The funding sample consists of 

4,042 plan year observations for publicly traded corporate single-employer DB plans. 

Asset allocation data is more limited than funding data so another merge is 

needed to produce an asset allocation sample that covers 3,776 DB plan years.  The 

Pensions & Investment survey data, the primary asset allocation source, is 

supplemented with Form 5500 asset allocation data.  When merged with funding data, 

the asset allocation sample consists of 1,584 plan year observations.  A chronological 

summary of the sample creation process is provided in the panels in Table 1.   

Table 1: Sample Merge Process Summary 

Panel A  Funding Sample Merge 1: DoL and PBGC 

Year DoL  PBGC start DoL & PBGC DoL & PBGC 

        

Single Emplr, 
DB, ABOFR & 

VBOFR gt 0 
1991 150,827 9,319 19,551 7,370 
1992 176,980 8,829 16,717 8,558 
1993 186,182 8,832 18,657 11,809 
1994 191,549 7,996 18,685 9,224 
1995 201,289 9,203 18,354 10,725 
1996 206,181 9,476 17,288 10,133 
1997 212,008 8,297 16,301 9,629 
1998 215,968 7,808 15,504 9,029 
1999 683,890 5,998 10,747 8,032 
2000 836,486 6,764 13,158 9,743 
2001 826,216 6,837 12,805 9,410 
2002 673,756 6,675 10,062 6,151 
2003 658,950 6,003 9,529 6,184 

  5,220,282 102,037 197,358 115,997 
 

                                                                                                                                               
18  Pension policy of union sponsored pension plans is often designed to appease special interest groups rather than maximize 
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Table 1 – continued 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                                                                                               
returns of corporate shareholders (McGill et al., 2005 p.760).    

Panel B  Funding Sample Merge 2: Compustat (CS) and IBES 

Year CS CS IBES  IBES and CS 

  With EIN 
EIN and Total 

asset gt 0 EPS gt 0   
1991 19,529 5,546 1,866 1,409 
1992 19,529 5,892 2,023 1,554 
1993 19,529 8,446 2,342 1,840 
1994 19,549 8,754 2,682 2,066 
1995 19,529 9,447 3,115 2,340 
1996 19,529 9,617 3,571 2,676 
1997 19,529 9,343 4,101 3,038 
1998 19,529 9,513 4,470 3,302 
1999 19,529 9,535 5,094 3,791 
2000 19,529 9,146 5,520 3,981 
2001 19,529 8,565 5,605 3,707 
2002 19,529 7,966 5,058 3,498 
2003 19,642 7,524 4,678 3,125 

  254,010 109,294 50,125 36,327 
Panel C Funding Sample Merge 3: DoL/PBGC & CS/IBES 

Year 
DoL, CS, 

IBES, CRSP 
DoL, CS, IBES, 

CRSP 

DoL, CS, IBES, 
CRSP            

By Plan 

DoL, CS, 
IBES, CRSP     

By Firm 

    
1< price < 1000, 
PBOFR gt 0 

No unions, no 
missing vars   

1991 1,693 710 307 142 
1992 1,259 531 225 101 
1993 1,852 698 296 147 
1994 1,543 574 229 121 
1995 1,674 635 241 152 
1996 1,553 602 230 161 
1997 1,508 647 234 169 
1998 1,402 639 236 169 
1999 1,486 755 416 284 
2000 1,705 939 461 346 
2001 1,636 963 452 341 
2002 1,188 737 330 255 
2003 1,160 838 385 297 

  19,659 9,268 4,042 2,685 
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Table 1 - continued 

Panel D  Asset Allocation Sample Merge:                                           
DoL/PBGC & CS/IBES  & P&I 

Year P& I  
P&I and Funding 

Sample 
P&I and Funding 

Sample 

  
Defined 
Benefit  Plans Firms 

1991 0 42 37 
1992 77 41 28 
1993 73 79 45 
1994 76 64 37 
1995 0 37 34 
1996 455 120 69 
1997 466 99 72 
1998 437 114 77 
1999 459 208 132 
2000 468 205 154 
2001 414 215 153 
2002 427 180 123 
2003 424 179 129 

  3,776 1,584 1,090 
 

Summary statistics of the funding and asset allocation sample are presented on 

page 20, Panel A of Table 2.    Funds were, on average, overfunded during the sample 

period as indicated by both the mean ABO (1.257) and PBO (1.034) funding ratios.  

Deterioration in funding levels, however, is exhibited by the mean change in the PBO 

ratio (PBOCHG = -0.018).  The asset allocation measures account for 81.7 percent of 

the average pension allocations.  The allocations are divided into equity, EQUITY, 

which comprised 58.3 percent of assets and fixed income, FI, 23.4 percent.19  EQUITY 

                                                 
19 Other categories include real estate, cash, other, and external managers, whose asset focus is not specified. 
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and FI include both domestic and international securities, when information is available 

beginning in 1996. Comparable data shows a lower (higher) allocation to equities (fixed 

income). Ryan and Fabozzi (2003) find equity and fixed income allocations, using P&I 

data for 1990-2003, to be 51.6% and 34.49% respectively. In addition, Rauh (2006) 

finds a 27.02% allocation to corporate equities and 31.03 % of investments in cash and 

government debt for the 1988-2003 period. Thus, asset allocations may be subject to 

various research data filtering. However, the annual summaries of the dependent 

variable in Panel B show that equity and fixed income allocations increased 

significantly during the period.  
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Table 2: Sample Summary Statistics 

Variable N Mean Std Dev Minimum Maximum
DEPENDENT:

ABO 1584 1.257 2.83 0 110.123
PBO 1584 1.034 0.328 0.346 3.252

PBOCHG 1584 -0.018 0.14 -0.464 0.585
EQUITY 1584 0.583 0.212 0 1

FI 1584 0.234 0.167 0 1
PROXIES:

PUT 1584 3.26 0.95 1 5
STD 1584 0.101 0.037 0.044 0.246

BOND 1584 0.297 0.181 0 0.643
ETR 1584 0.314 0.159 0 0.834

ADJTAX 1570 0.163 0.171 -0.688 0.697
CFWD 1584 2.23 1.56 0 4

ROE 1584 0.136 0.189 -0.561 1.017
PMOS 1584 0.049 0.072 -0.221 0.317

CAPAVAL 1584 0.081 0.1 -0.304 0.542
ERR 1584 -0.103 0.273 -0.513 0.755

DR 1584 0.484 0.756 0.008 3.96
FY1FY2 1462 1.189 0.431 -1.043 3.516
STDCF 1584 0.046 0.024 0.004 0.309

STRUCT 1584 0.364 0.225 0 0.992
CONTS 1584 0.017 0.045 0 5

Panel A: Descriptive Statistics for Final Sample, Years 1991-2003.

 

 

 

 

 

 

 

 

Panel B: Annual Ratios of Dependent Variables. 
  ABOFR PBOFR PBOCHG EQUITY FI 

1991 1.454 1.055 - 0.422 0.060 
1992 1.181 0.932 0.005 0.389 0.137 
1993 1.339 0.973 -0.043 0.474 0.178 
1994 3.154 1.036 0.021 0.473 0.184 
1995 1.134 0.953 0.049 0.437 0.081 
1996 1.369 1.099 0.074 0.606 0.240 
1997 1.218 1.137 0.045 0.625 0.223 
1998 1.289 1.121 -0.007 0.590 0.247 
1999 1.186 1.219 0.115 0.631 0.257 
2000 1.282 1.177 -0.015 0.643 0.246 
2001 1.110 0.970 -0.168 0.600 0.274 
2002 1.004 0.778 -0.159 0.621 0.268 
2003 0.888 0.818 0.037 0.590 0.272 
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Table 2 - continued 

Notes to Table 2: 
Variable

ABO = 
PBO =

PBOCHG =
EQUITY =

FI =
PUT =
STD =

BOND =
ETR =

ADJTAX  =

CFWD =

ROE = Net income/shareholder's equity
PMOS = Net income /sales

CAPAVAL =

FY2FY1 =
DR =

ERR =

STDCF =
STRUCT = Long-term debt / (long-term debt + pfd + common)

CONTS = Contributions / (abs) operating income

Std dev of net operating cash flows/ total assets, over prior 3 years

(Funds from operations-(capital expenditure + pfd & common dividends)) / 
sales 
Two-year ahead earnings forecast / one-year ahead earnings forecast 
[((change in pension liabilities) * (lagged discount rate)) +  (pension 
liabilities * (change in discount rate)) - (pension cost - (lagged pension 
liabilities*lagged discount rate))] / shares outstanding
[(change in pension assets * lagged rate of return on pensions assets) +  
(pension assets * change in rate of return on pension assets)] / shares 
outstanding

Moody's bond credit rating (0.037 = AAA to .964 = default); 0 = otherwise
Tax expense/pretax income
(Tax expense - (deferred taxes current year - deferred taxes prior year)) / 
pretax income
If Tax expense (TXT) > 0 and Tax loss carry forward (TLCF)  = 0 then 
CFWD = 4; if TXT > 0 and TLCF > 0 then CFWD = 3; if TXT < 0 and 
TLCF = 0 then CFWD = 2; if TXT < 0 and TLCF > 0 then CFWD = 1; 0 
otherwise

Plan assets invested in equities / total investable plan assets
Plan assets invested in fixed income / total investable plan assets
(Shareholders' equity * .30) - (pension assets - vested liabilities)
Std dev of rolling monthly stock returns over prior 3 years

Variable Construction
Plan assets / Accumulated benefit obligation
Plan assets / Projected benefit obligation
Difference in Projected benefit obligation (PBO) / lagged PBO
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3.1.3 Missing Data/Bias 

Missing values may induce bias in the samples.  One, some firms in the 

DoL/PBGC files use multiple EINs that do not merge.  Two, inconsistencies exist in the 

EIN, CUSIP and/or ticker symbols’ merge variables.  All discrepancies are manually 

inspected and corrected when identifiable.  Unresolved matches are eliminated from the 

sample.  Three, Form 5500 format modifications reduce coverage by 20 to 30 percent in 

years 1999 and 2000 due to an increased number of errors and a switch to a private 

vendor for processing.20 Four, year 2003 data is preliminary and about 95 percent 

complete. 

The asset allocation data also suffers some unique problems.  Many pensions 

delegate asset management to external managers.  The DoL/PBGC allocations have a 

broad category for external management that does not identify asset class.  Detailed 

Form 5500 allocation data is available only for plans with less than 10 percent allocated 

externally, only 21 percent of the DoL/PBGC sample.  The P&I data is also limited 

intertemporally (1992-2003) and cross-sectionally.  As a result, allocation hypothesis 

testing is performed on only thirty-nine percent of the funding sample.  
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3.1.4 Data Diagnostics 

Univariate normality tests are performed on all continuous variables, as non-

normality could lead to biased results. The continuous variables are transformed to 

eliminate extreme outliers by winsorizing at the one and ninety-nine percent levels to 

reduce excessive skewness and kurtosis.21 Variables with ordinal values are untreated. 

A correlation matrix, presented on Appendix A, page 62, shows absolute Pearson values 

are all less than the generally accepted critical level of 0.80 (Kline, 2005). The variance 

inflation factor (VIF) is computed to test for multicollinearity.  A VIF of 10 suggests 

collinearity problems.  The VIF measure ranges from 1 to 1.43 for proxy variables, well 

below the 10 level indicative of extreme multicollinarity.  Autocorrelation tests are 

conducted. The Durbin-Watson (DW) test statistics for PBO, ABO, and PBOCHG and 

are 0.613, 1.977, and 1.48 respectively, suggesting positive serial correlation in the PBO 

funding ratio, as a DW value of 2 suggests no serial autocorrelation. The asset 

allocation dependent variables appear to be positively correlated; the DW statistic for 

EQUITY is 0.622 and for FI it is 0.519.22  To correct for autocorrelations across time, 

correlations between variables across all periods could be modeled (Hair et al., 2006). 

However, the increase in estimated parameters may result in statistical identification 

                                                                                                                                               
20 Coverage of cash balances plans was added, and  plan information schedule, F, and the plan income statement, schedule F were 
revamped. (Buessing and Soto, 2006). 
21 Values greater then the 99 percentile and less then the 1 percentile are transformed to be equal to the 99 or 1 percentile 
respectively.  Thus, no  observations are eliminated. 
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problems. More importantly, the data does not allow such modeling, therefore the time 

trend of the data is not modeled, which may result in correlated error terms.23 

                                                                                                                                               
22 Calculation of changes in EQUITY or FI cause an extreme reduction of the sample. 
23 Autocorrelation may result in biased R-square values, which are not employed in this study. 
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3.2 Methodology 

The LISREL (linear structural relations) version of the structural equation 

modeling (SEM) methodology is employed to test the pension funding and asset 

allocation hypotheses.    SEM is a multivariate technique, introduced by Joreskog and 

Sorbom in 1981, that reduces the dimensions among many interrelated dependent 

relationships to a smaller more manageable set of latent, or unobserved, variables.  SEM 

also has very desirable statistical properties that provide a good fit for pension research 

that incorporates many financial measures to represent the Pension Put, Tax, Financial 

Slack, Earnings Management, and Risk Propositions.  There will undoubtedly be error-

in-measurement problems induced by proxies that are imperfect substitutes for the 

factors being represented (Bodie, et. al, 1987).  The errors-in-measurement produce 

coefficient estimates that are biased and inconsistent [Hair et al. (2006) and Greene 

(2002)]. In this research, one factor is created for each of the five pension funding/asset 

allocation propositions being examined.  SEM mitigates the measurement error by 

utilizing multiple proxies to create a common factor for each proposition and explicitly 

accounts for the measurement error in the estimation process (Hair et al., 2006). 

Moreover, prior pension research using OLS also has suffered from multicollinearity, 

confusing the separation of the effects of the five factors (Bodie et al., 1987).24   Since 

the factors are orthogonal to one another, the SEM procedure not only eliminates 

                                                 
24 The basic problem is the sheer number of corporate finance variables derived from the balance sheet and income statement 
necessary for the hypothesized concepts of management decision making.  Another, perhaps more serious problem, is the inability 
to find explanatory variables (i.e. by R2 measures) that fully explain funding.  
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multicollinearity but also allows the simultaneous effect of all the competing 

propositions.  

The SEM approach of Anderson and Gerbing (1988) is utilized.25  The SEM 

consists of two parts: a measurement model and a structural equation model. The 

measurement model identifies the factor loadings that show the latent pension factors 

that depend upon or are influenced by the observed proxy financial measures used to 

create each composite factor.  Importantly, each proxy variable loads or contributes to 

only one factor.  The structural equation model specifies the causal relationships among 

the five latent factors, describes causal effects, and assigns the explained and 

unexplained variance. In essence, the structural model uses the factor loadings from the 

measurement model as inputs into the simultaneous systems equations as exogenous 

variables.  

 

3.2.1 Simultaneous Equations Model 

The SEM measurement model measures the relationship between each factor 

and all the proxies assigned to them.  Prior pension research determines the proxy 

variables to be included for each factor.  Hence, the measurement model tests the 

hypothesized relationships between the proxy variables and the respective factors.  The 

measurement model is represented as: 

X = Λξ + δ                         (1) 

                           

                                                 
25 SAS’s Proc Calis (LINEQS from P. Bentler) is the specific software program used. 
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Where: 
X  =  (15 x 1) vector of proxy variables. 

Λ  =  (1 x 5 vector) of unique factors representing measurement errors in the    

explanatory proxy variables.  

ξ  =  (5 x 1) vector of unobserved latent factors, orthogonalized so that the 

covariances between  the factors is zero. 

δ  =   the error term assumed to be uncorrelated with ξ. 

 
In the measurement model the factor loadings are constrained so that each set of 

proxy variables loads on a separate factor: ξ1 is the Put factor, ξ2 is Tax factor, ξ3 is the 

Financial Slack factor, ξ4 is the Earnings Management factor, and ξ5 is the Business 

Risk factor. The structure of the measurement model is presented in Table 4, Panel A, 

on page 41. There are a total of 60 constraints (zero loadings) imposed on the equation. 

In the second step, the structural model defines the causal relationship between 

the latent factors and the dependent variables.26 The dependent variables in the 

structural equation system are the funding and asset allocation ratios.  The structural 

equation is,  

Y = Γξ + η,                                                                                                     (2)             

where, 
Y = (3 x 1) vector of dependent variables (Funding ratios, Asset  allocations) 

Γ =  (3 x 5) matrix of slope coefficients measuring the effect of each latent 

explanatory factor on the dependent variable. 

η =  measurement errors (η1 and η2) permitted to correlate, but are, assumed to 

be uncorrelated with ξ or δ.      

 

                                                 
26 Factors are constrained from covarying to minimize correlation effects in structural modeling (Yuan, Marshall, and Bentler, 
2003). 
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In total, the Y vector of dependent variables will employ three pension funding 

and two asset allocation variables.  Three liability measures (Γ1) are used.  Two funding 

ratios, equal to the market value of plan assets divided by plan liabilities, measure the 

financial health of the pensions. The first variable is the accumulated benefit obligation 

(ABO), the legal obligation defined by ERISA and the Internal Revenue Code 

calculations for minimum and maximum allowable contributions. The ABO consists of 

benefits owed to employees if the plan were terminated at the time of the calculation.27   

The second funding measure is the projected benefit obligation (PBO), the liability 

required in the footnotes of financial statements.   The PBO is the ABO enhanced by 

salary growth rates to capture the expected liability of an ongoing firm.28  The ABO and 

PBO liability measures are used in this study because they have different implications 

for the firm and it is unknown if firms target the ABO or the PBO.  The ABO and PBO 

both measure levels of funding.  In contrast, the third funding variable, PBOCHG, the 

percentage of annual change in the PBO ratio, reflects the change in funding status and, 

therefore, is a measure of funding flow investors might rely on for forecasting firm 

earnings (Picconi, 2004).  However, the change in ABO funding is not tested, as ABO 

funding obligations provide inferior information to investors about future pension 

obligations than PBO funding liabilities.  

Each funding variable is used in a separate system of equations that include two 

pension asset allocation variables.  EQUITY, equity to pension assets, and FI, bonds 

                                                 
27 The VBO and ABO measures use a discount rate within a range of 90% to 120% of the 30-year U.S. Treasury bond as prescribed 
by the PBGC.   
28 SFAS87 requires that the PBO discount rate be reasonable.  Firms often use rates on corporate Aa rated corporate bonds. 
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scaled by pension assets, are the pension stock (Γ2) and bond (Γ3) allocations, 

respectively.   Each system allows for an interaction of pension funding and allocation 

decisions. 

Since the ξ‘s in the structural model are constrained to be orthogonal, a nonzero 

value for any ξij indicates that ξij has a significant effect on Yi net of the other ξj . For 

instance, ξ is equivalent to the change in the accumulated benefit obligation (ABO) 

funding ratio relative to a one-unit change in that part of the Put factor (ξ1) that is 

uncorrelated with the remaining ξ factors. Similar interpretations hold for ξ2 - ξ5.                

Multiple indices, similar to the OLS R-square measure, assess the fit of the 

model. Effective measurement models should have a goodness of fit (GFI), comparative 

fit (CFI) and normed fit (NFI) indices greater then 0.90 (Bollen, 1989, Bentler and 

Bonett, 1980, and Bentler, 1989). Standardized factor loadings, are considered strong if 

absolute values are greater than 0.6, mild if between 0.3 and 0.6, and weak if less than 

0.3 (Hatcher, 2003).  Loadings greater then 1.0 reflect identification problems (Hair et 

al, 2006).  Normal parametric standards assess the size and magnitude of factor 

loadings.  A minimum of three significant variables per factor is recommended (Kline, 

2005).   

 

3.2.2 Parameter Estimation 

  The parameters of the SEM model are estimated by minimizing the differences 

between the (15 x 15) sample covariances (S) of the observed proxy variables (for X 
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and Y) and the covariance matrix (Σ) implied by the five parameters of the model, 

where: 

                         

Σ =  ΛΦΛ′+Ω     Λ Φ Γ′ 
 ΓΦΛ′           ΓΦ′+Ψ

            

Σ  is defined in terms of the free parameters in Γ and the covariances found in 

Φ,  Ψ, and  Ω, which are constrained covariance matrices for  ξ η , and  δ respectively.  

The maximum-likelihood29 estimates of the parameters are obtained by maximizing the 

likelihood function, following Jöreskog and Goldberger (1972) and Johnson and 

Wichern (1992): 

            log |S| - log |Σ| - trace (S Σ-1)  + q + 1.                                                                  (4) 

 

3.2.3 Pension Policy Propositions 

Pension plan funding is a primary fiduciary responsibility of a defined benefit 

plan sponsoring firm.  However, the funding and asset allocation decisions are typically 

made simultaneously because of the effect asset growth rate has on the funding ratios.  

For example, higher asset growth helps create overfunding that reduces demand for 

future plan contributions.  Overfunded plans create surplus assets that give corporate 

managers the option of using budgeted contributions for other projects.  In contrast, 

poor asset growth rates contribute to an underfunded status.  Underfunded plans require 

                                                 
29 Tests were conducted of various estimation methods, but the PROC CALIS default, MLE, is chosen for this study (versus GLS). 

(3)
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expedited contributions that constrain other investments when corporate managers are 

required to make unexpected pension contributions.  

Allocation is obviously determined by conditions in financial markets.  During 

the 1991-2003 period of this study, stocks outperformed bonds, reflected by the Lehman 

Government/Credit bond index, on an absolute basis (RW5000 = 12.17; RLBGC = 8.01) but 

with considerably more variability (σW5000 = 14.96; σLBGC = 4.43).  On a risk-adjusted 

basis, however, bonds were clearly superior to stocks, as measured by the Sharpe (1966) 

ratio (SHPW5000 = 0.529; SHPLBGC = 0.845).  The conflicting absolute and risk-adjusted 

performance of the two asset groups could confound theoretical asset allocation 

predictions.    

 

3.2.4 Pension Put Proposition 

 

3.2.4.1 Put Proxies 

The Pension Put Proposition (PPP) predicts the put value increases directly with 

the risk of the underlying assets of the pension plan plus 30% of net assets of the firm 

(the amount of the lien assessed by the PBGC).  The put is of value to risky firms and 

firms in financial distress.  Three proxies designed to positively reflect risk and the 

likelihood of financial distress are employed to create the put factor.  The first put proxy 

is a five-level variable, PUT. When unfunded vested liabilities greater than 30% of the 
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firm market capitalization the put option is in-the-money.30  PUT is calculated by 

subtracting the vested benefit obligation from 30 percent of the firm’s market value, 

scaled by the vested liability.  A measure of firm distress, PUT, ranges from 1 to 5 with 

1 (5) indicating no (extreme) distress so PUT should be positively related to the put 

factor [Bodie et al. (1987) and Gersovitz (1980)]. 

The standard deviation of 36 month rolling common stock returns, STD, is the 

second put factor proxy. STD measures the risk of the underlying corporate equity 

(Bodie et al, 1987; Francis and Reiter, 1987; Gallo and Lockwood, 1995).  Firms in 

financial distress have higher variability of returns.  Thus, STD should be positively 

related to the put factor. 

The third put proxy, BOND, represents Standard & Poor’s bond rating [Bulow, 

Morck, and Summers (1985), Bodie et al. (1987), Gallo and Lockwood (1995)]. A bond 

rating represents a comprehensive assessment of firm risk.  There are twenty-eight 

BOND ratings intervals in Compustat, where AAA (highest) is 2 and D (default) is 27 

(Rauh, 2006).  Therefore, the expected relationship between BOND and the put factor is 

positive.   

 

3.2.4.2 Funding Implication for the Put Proposition 

The Pension Put Proposition examines the value of the option defined benefit 

sponsoring firms have to default on promised pension obligations and put pension 

liabilities to the PBGC [(Sharpe (1976), Treynor et al. (1976), and Treynor (1977)].  

                                                 
30 Vested liabilities are sponsor liabilities that have accrued to employees because they have fulfilled minimum service 
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The pension put is viable when a firm is risky and/or in financial distress.  Such firms 

should underfund pension plans to maximize the put option value to firm shareholders. 

Thus, a negative relationship between the put factor and funding measures is 

anticipated.   

 

3.2.4.3 Investment  Implication for the Put Proposition 

There is a moral hazard for financially distressed firms with underfunded plans 

to increase the riskiness of pension assets to maximize return and potentially reduce 

underfunding [Sharpe, (1976), Treynor et al. (1976), Treynor, (1977)].   As such, there 

should be a positive (negative) relationship between the put factor and pension plan 

allocation in equities (bonds).  

 

3.2.5 Tax Proposition 

 

3.2.5.1 Tax Proxies 

The Tax Proposition argues the firm use the pension plan to maximize the tax 

advantages afforded pension contributions and the tax-free growth of pension assets.  

The Tax Proposition is applicable to profitable firms that pay taxes.  The tax factor is 

designed to reflect the tax status of the firm.  Three proxies are utilized to create the tax 

factor.  The effective tax rate, ETR, calculated as tax expense divided by pretax income, 

measures the marginal tax rate of the firm [Friedman (1983), Bodie et al. (1987), 

                                                                                                                                               
requirements, generally one year of employment. 
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Francis and Reiter (1987), Gallo and Lockwood (1995)].  ADJTAX, tax expense minus 

change in prior year deferred taxes scaled by operating income accounts for the 

differences between GAAP reporting and tax returns [Francis and Reiter (1987) and 

Gallo and Lockwood (1995)].  The coefficients for ETR, and ADJTAX should be 

positively related to the tax factor. 

Tax loss carry forwards, CFWD, is the third tax factor proxy.  CFWD is a four-

level variable that measures degrees of taxpaying status.  If CFWD is equal to four the 

firm is in a positive tax-paying status with tax expense greater than zero and no carry-

forwards. If tax expense is positive and tax loss carry forwards are positive, CFWD is 

equal to 3.  When tax expense is negative and tax loss carry forwards are zero, CFWD 

is equal to 2.  CFWD is equal to one when tax expense is negative and tax loss carry 

forwards are greater then zero (Graham, 1996). Unprofitable firms with no tax expense 

might use accounting tax carry forwards and thus CFWD should reflect firms that have 

more incentive to use the pension plan for tax advantages since they have larger 

marginal tax rates (DeAngelo and Masulis, 1980).  Conversely, the larger the tax loss 

carry forward, the less likely the firm will be in a tax-paying status in the immediate 

future and the smaller will be CFWD (Thomas, 1988). CFWD ranges from zero to four. 

A positive relationship between the CFWD coefficient and the tax factor, is expected.  

 

3.2.5.2 Funding Implications for the Tax Proposition 

Pension plan contributions are tax deductible to the firm.  The Tax Proposition 

postulates the pension plan can be used as a tax shelter that can improve firm value.  
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Taxpaying firms should maximize contributions to the plan creating an overfunded 

status [Black (1980), Tepper (1981), and Tepper and Affleck (1974)].  A direct 

relationship between the funding ratios and the tax factor is anticipated. 

 

3.2.5.3 Investment Implications for the Tax Proposition     

Pension assets grow tax-free in the plan.  The tax advantages of holding bonds 

in pensions is greater than that for stocks since bonds are taxed at a higher rate.  

Therefore there should be a direct (inverse) relationship between the tax factor and the 

pension allocation to fixed income (stocks).  

 

3.2.6 Financial Slack Proposition 

 

3.2.6.1 Financial Slack Proxies     

The pension tax shelter makes pension plans ideal vehicles to store excess 

corporate assets, or financial slack.  Excess cash in the pension fund can serve as a form 

of liquid assets or unused debt capacity (Carroll and Niehaus (1985).  The Financial 

Slack Proposition suggests corporate managers use the tax shelter of pension plans to 

store excess liquidity that can be withdrawn when needed for corporate investment 

(Myers and Majluf, 1984).  Slack can be accumulated through increased contributions 

and overfunding the pension plan.  The overfunded assets, (i.e., financial slack) can be 

withdrawn either through reduced contributions or plan terminations/reversions.   
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Three proxies are employed to build the financial slack factor.  The proxies 

represent cash flow strength and profitability, two conditions required to build financial 

slack.  The first proxy, CAPAVAL, is free cash flow, funds from operations less capital 

expenditures and dividends, scaled by sales (Francis and Reiter, 1987).  Firms with 

healthy cash flow have a greater incentive to build slack.  Thus, a positive relationship 

between CAPAVAL and the financial slack factor is anticipated.    

Two profitability measures contribute to the financial slack factor: return on 

equity, ROE, net income divided by the market value of shareholders equity [Freidman 

(1983), Bodie et al. (1987), Gallo and Lockwood (1995)], and profit margin on sales, 

PMOS, computed as net income divided by sales (Gallo and Lockwood, 1995). Both 

ROE and PMOS should be positively related to the financial slack factor.  

 

3.2.6.2 Funding Implications for the Financial Slack Proposition 

The Financial Slack Proposition pertains to profitable firms with healthy cash 

flows that can support overfunding (Bodie et al. (1987).  Hence, a positive relationship 

between funding ratios and the financial slack factor is expected.   

 

3.2.6.3 Investment Implications for the Financial Slack Proposition 

Firms can access pension stored financial slack indirectly or directly.  One, 

corporate managers can curtail cash contributions (the amount of contribution reduction 

represents the financial slack) and rely on plan asset returns to maintain funding.  With 

the indirect approach, there is an incentive to seek the higher expected returns of stocks.   
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Thus, there should be a positive relationship between stocks and the financial slack 

factor if plans indirectly capture slack.   In contrast, firms can directly capture excess 

assets by terminating or reverting plans.  In the direct scenario, corporate managers 

have an incentive to invest excess pensions assets in more liquid, less risky assets.  The 

direct approach to capturing slack infers a positive relationship between fixed income 

investments and the slack factor.     

 

3.2.7 Earnings Management Proposition 

 

3.2.7.1 Earnings Management Proxies    

The Earnings Management Proposition (EMP) argues corporate managers alter 

pension plan assumptions to exploit loopholes in GAAP and manipulate earnings to 

avoid earnings surprises and increase stock value. For example, higher actuarial rates 

reduce pension expense and inflate earnings that are below forecasts.  In contrast, lower 

actuarial rates increase pension expense, allowing managers to postpone unanticipated 

strong earnings to a subsequent period to “smooth” earnings.   

The earnings management factor is extracted from three variables.  The first 

variable, DR, is the difference in discount rates used to compute liabilities.  DR is 

calculated as the difference between the actuarial rate used to forecast pension liabilities 

at the beginning of a year and the actual rate realized during that year (Picconi, 2004). 

The second variable, ERR, is the difference in rates used to compute pension asset 

growth.  ERR is equal to the forecasted asset growth rate minus the actual growth rate 
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in a given year (Picconi, 2004).  High absolute levels of both DR and ERR are 

indicative of potential earnings manipulation.  Higher (lower) forecasted actuarial rates 

and asset growth rates will improve (reduce) earnings.  Thus, a positive relationship 

between the earnings factor and both DR and ERR is predicted.   

Analysts want to provide accurate estimates and avoid earnings surprises (Chan, 

Chan, Jegadeesch, and Lakonishok, 2006).  When corporate managers manipulate 

earnings through pension cost, analysts may incorporate their presumed actions in 

earnings estimates.  The third proxy for the earnings management factor, FY2FY1, is 

the ratio of the two-year to one-year earnings forecasts.  Inflated current period earnings 

may come at the expense of longer-term earnings.  If analysts subsequently lower 

longer-term forecasts, FY2FY1 would have a negative relationship to the earnings 

management factor.  

 

3.2.7.2 Funding Implications for the Earnings Management Proposition 

The Earnings Management Proposition suggests managers adjust pension 

contributions to attain desired earnings levels.  The variability of corporate 

contributions will affect funding ratios.  Contributions will be minimized, and funding 

ratios reduced, if manipulation is designed to inflate earnings.  Thus, a negative 

coefficient between funding ratios and the earnings management factor is expected if 

firms use pension accounting choices for earnings inflation.  In contrast, managers may 

increase contributions to lower earnings and stabilize, or smooth, earnings growth.  If 
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pension contributions are manipulated to smooth earnings, there should be a positive 

relationship between funding ratios and the earnings management factor.   

 

3.2.7.3 Investment Implications for the Earnings Management Proposition 

Managers attempting to improve corporate earnings want to reduce 

contributions and rely on higher pension asset returns.  Thus, a positive relationship 

between EQUITY and the earnings management factor is anticipated for earnings 

inflators [Gold (2000), Bergstresser et al. (2005)].  Corporate managers wanting to 

smooth earnings presumably prefer stability of return.  Therefore, a positive relationship 

between FI and the earnings management factor is expected if managers are earnings 

smoothers (Graham et al., 2005).   

 

3.2.8 Business Risk Proposition 

 

3.2.8.1 Business Risk Proxies    

The Business Risk Proposition (BRP) incorporates plan sponsor business risk 

into corporate pension policy [Wagner (1988) and Haugen (1989)].  The BRP postulates 

corporations enhance pension expense predictability by allocating plan assets in 

securities with low correlation to firm operating income.  If the assets perform counter 

to firm operating business cycles, firms make (avoid) contributions in times where 

operating income risk is relatively high (low) [Bodie et al., (1987), Francis and Reiter 

(1987), Petersen (1996)].  The reduced volatility of pension expense should contribute 
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to a decline in firm risk and, ultimately, improve firm value.  Corporate managers have 

incentives to increase the probability of meeting pension obligations without impairing 

corporate profitability.  

Three business risk proxies are employed to create the risk factor.  The first 

business risk proxy is the three-year standard deviation of net operating cash flows 

scaled by total corporate assets, STDCF.  The greater the volatility of cash flows, the 

greater the riskiness of firm operating risk.  STDCF captures business risk less subject 

to manipulation than other flow measures [Petersen, 1994, Altman (1968) and Altman, 

Haldeman, and Narayanan (1977)].  If firms try to offset firm risk through pension plan 

allocation, there should be a negative loading for STDCF on the business risk factor. 

  The second BRP proxy is CONTS, the contribution rate, measured by 

contributions scaled by the absolute value of operating income (Gallo and Lockwood, 

1995). Firms that experience volatile cash flows can forego contributions when the firm 

needs cash for firm investment needs or other purposes such as dividends and share 

repurchases [Bodie et al. (1987), Francis and Reiter (1987), Ruah (2006)].  A negative 

relationship between CONTS and the business risk factor is predicted.  

Firm capital structure, STRUCT, is the third BRP proxy.  STRUCT is equal to 

the firm debt/equity ratio.   Higher levels of STRUCT indicate higher level of financial 

risk.  Thus, STRUCT should be positively related to the risk factor. 
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3.2.8.2 Funding Implications for the Business Risk Proposition 

The Business Risk Proposition proposes firms integrate corporate business risk 

with pension policy to reduce pension expense volatility and enhance shareholder value.  

The objective is to adequately fund the pension liability stream rather than to maximize 

the value of pension assets.  If the pension assets are diversified effectively against firm 

operating risk, firms need contribute only when operating risk is low and cash flows 

high.  When operating risk is high and cash flows low, the return from the pension 

assets should reduce or eliminate the need for additional pension contributions.  

Importantly, however, firms must initially fund the plan adequately to maintain a 

financial cushion in this strategy [Haugen (1989) and Wagner (1988)].  Thus, the plans 

need to be overfunded, as during the sample period, to pursue the strategy.   

Assuming adequate funding, the funding ratios should be inversely related to the 

risk factor.  In essence, funding ratios will be drawn down when business operating risk 

is high and the firm has less ability to make contributions.  When operating risk is 

lower, firms have sufficient cash flows to make contributions and increase funding 

levels.   

 

3.2.8.3 Investment Implications for the Business Risk Proposition 

By adjusting investments in the pension fund, managers can counter the 

vulnerabilities of firm cash flows to economic shocks [Wagner (1988) and Haugen 

(1989)]. Therefore, there should be an inverse relationship between the risk of the 

pension assets and the operating risk of the sponsoring firm.  Hence, firms with high 
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(low) business operating risk should invest predominantly in lower (higher) risk assets.   

With respect to broad asset classes, firms with higher operating risk may prefer bonds 

while more diversified firms gravitate toward higher equity allocations.  

 

3.2.9 Proposition Summaries 

Table 3, Panel B (please see page 42) provides a summary of the structure of the 

measurement model showing the constraints of the loadings of the proxy variables on 

the factors. Panel B is a summary of the proxy variable definitions and symbols, and the 

expected relationship between the proxy variables and the factor they load on.  

Table 3: Measurement Model and Proxy Sign Expectations 

Panel A: Restrictions on the Λ, loading matrix of variables 

This table shows the constraints placed on the matrix of factor loadings 
of the Measurement Model X =  Λξ + δ. The first subscript refers to the 
variable number, and the second subscript identifies the latent factor 
(proposition) on which the variable is constrained to load. 

  ξ1 ξ2 ξ3 ξ4 ξ5 
X Variable (Put) (Tax) (Slack) (EM) (Risk) 

PUT λ1,1 0 0 0 0 
STD λ2,1 0 0 0 0 
BOND λ3,1 0 0 0 0 
ETR 0 λ4,2 0 0 0 
CFWD 0 λ5,2 0 0 0 
ADJTAX 0 λ6,2 0 0 0 
ROE 0 0 λ7,3 0 0 
PMOS 0 0 λ8,3 0 0 
CAPAVAL 0 0 λ9,3 0 0 
ERR 0 0 0 λ10,4 0 
DR 0 0 0 λ11,4 0 
FY1FY2 0 0 0 λ12,4 0 
CONTS 0 0 0 0 λ13,5 
STDCF 0 0 0 0 λ14,5 
STRUCT 0 0 0 0 λ15,5 
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Table 3 - continued 

 
 

 

 

 

 

 

 

 

 

 

Panel B:  Summary of proxy variables 
This table shows the proxy variables used in the SEM analysis, their symbol, the factor for which 
each is a proxy for, and the sign of the expected relationship between each proxy variable and its 
factor in each column respectively. 

X  Variable Symbol Proxy Sign 

Put coverage PUT Put + 
Standard deviation of equity STD Put + 
Bond rating BOND Put + 
Effective tax rate ETR Tax + 
Adjusted tax rate ADJTAX Tax + 
Tax loss carry forward CFWD Tax + 
Capital availability CAPAVAL Financial Slack + 
Return on equity ROE Financial Slack + 
Profit margin on sales PMOS Financial Slack + 
Change  in discount rate for interest cost DR Earnings Management + 
Change in expected rate of return of plan assets ERR Earnings Management + 
Expected earnings growth trend FY2FY1 Earnings Management - 
Contribution rate CONTS Risk - 
Standard deviation of cash flows STDCF Risk - 
Capital structure STRUCT Risk + 



 

 

 

44

 

                                                   

CHAPTER 4 

EMPIRICAL RESULTS 

 

4.1 Overview of Model Testing 

Gallo and Lockwood (1997) examine pension funding and allocation decisions 

over 1981-1987 with a three-factor LISREL model comprised of put, tax and financial 

slack factors.  Initial longitudinal tests are first conducted on their three factors over the 

1991-2003 sample period to compare findings over the extended period.  A major 

innovation of this research is the addition of the business risk and earnings management 

factors to the model.  Thus, LISREL tests are subsequently performed on the five-factor 

model that includes the business risk and earnings factors.  Three structural systems, a 

separate one for each dependent funding variable (ABO, PBO, and PBOCHG, 

respectively) combined with pension equity/pension assets (EQUITY) and pension 

fixed income/pension asset (FI) allocation variables, respectively, are used. The 

separate tests afford an examination of funding variables and simultaneously allows for 

the interaction of the funding and allocation decisions of pension policy. 
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4.2 Three Factor Model 

4.2.1 Three Factor Measurement Model  

Estimates of the three-factor model variable loadings are presented on page 46, 

Table 4. All standardized factor loadings are significant at the one percent level and the 

signs of all proxy variables are positive as expected.  Moreover, all fit indices exceed 

the 0.90 threshold, [GFI (0.983), CFI (0.949) and NFI (0.938)]. Thus, the three-factor 

measurement model well reflects the intended design of the put, tax, and slack factors.   

 

4.2.2 Three Factor Structural Models 

 

4.2.2.1 ABO Funding Equation 

Estimates of the structural coefficients from the ABO funding structural 

equation system are shown on page 48, Table 5, Panel A. The importance of the three 

funding and asset allocation variables is examined using the significance of the Λ 

estimates.  As indicated in the table, statistically insignificant coefficients on the put 

(ξ1), tax (ξ2), and slack (ξ3) factors provide no evidence the level of ABO funding ratio 

is relevant to corporate pension policy. ABO tests, therefore, will be omitted from the 

subsequent five-factor model. 

 

4.2.2.2 PBO Funding Equation 

The results for the PBO funding equation system, presented in Panel B of Table 

5, on page 48, imply the PBO is a more effective measure of pension liabilities.   Strong 
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support is found for the Pension Put Proposition.  The negative coefficient on the put 

factor (Γ11 = -0.087, t-statistic = -2.555) indicates an inverse relationship between PBO 

funding ratios and the put factor.  Allocation support for the PPP is provided by the 

negative significant relationship between FI and the put factor (Γ31 = -0.251, t-statistic = 

-5.994) that is not confirmed through the allocation to equities (Γ21 = 0.029, t-statistic = 

1.059), although the sign is consistent with prior expectations. These findings support 

the pension put argument of Sharpe (1976), Harrison, and Sharpe (1983), in which risky 

firms underfund their pensions. However, they conflict with the findings of Francis and 

Reiter (1987). Gallo and Lockwood (1995), and Peterson (1995).    
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Table 4: Three Factor Measurement Model  

Measurement Model: Factor Loadings for Independent Variables  

  Attributes 
Variable ξ1 ξ2 ξ3 
  (Put) (Tax) (Slack) 
PUT 0.415***    
  (12.967)    
STD 0.663***    
  (18.212)    
BOND 0.338***    
  (10.592)    
ETR  0.498***   
   (14.975)   
ADJTAX  0.565***   
   (16.215)   
CFWD  0.239***   
   (7.323)   
ROE   0.649*** 
    (24.346) 
PMOS   0.857*** 
    (31.820) 
CAPAVAL   0.506*** 
      (18.810) 
*** denotes significance at the 1%  level;** at the 5%  level , and * at the 10% level(two-tailed test). 

This table is the factor loadings of the Measurement Model,  X =  Λξ + δ .  
Measurement Model Fit Indices:    

N  =  1546    
GFI = 0.983    
CFI = 0.949    

 NFI = 0.938     
 

PBO results also suggest the tax benefits of pension contributions are a 

determinant of pension funding policy. Support for the Tax Proposition is provided by 

the significant positive relationship between the PBO and the tax factor (Γ12 = 0.196, t-

statistic = 5.359). The allocation implication of the Tax Proposition, however, is not 

substantiated by the coefficients of FI (Γ32 = -0.041, t-statistic = -1.232).  These results 

agree with findings of Francis and Reiter (1978) and Gallo and Lockwood (1995) on 
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funding implications, suggesting that high tax firms tend to overfund their pensions. 

Notably, allocation results are also not statistically significant in the Gallo and 

Lockwood (1995) study.  

 

4.2.2.3 PBOCHG Funding Equation 

The structural model estimates of the PBOCHG funding equation system are 

shown in Table 5, Panel C on page 48.  The coefficient for PBOCHG on the pension put 

factor (Γ11 = -0.122, t-statistic = -4.645) illustrates the detrimental impact higher levels 

of risk have on changes in PBO funding levels.  Consistent with the PBO measure, 

additional support for the Pension Put Proposition is indicated by the inverse 

relationship between the PBOCHG and the pension fixed income allocation (Γ31 = -

0.235, t-statistic = -4.821).  The coefficient between the funding measure and the 

financial slack factor (Γ13 = 0.061, t-statistic = 2.525) also provides evidence financially 

healthy firms enhance funding ratios and build slack as suggested by the Financial 

Slack Proposition.  
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Table 5: Three Factor Structural Model 

Estimates of Structural Coefficients 

  Attributes 
Dependent  ξ1 ξ2 ξ3   
Variable (Put) (Tax) (Slack)   

Panel A: ABO Equation System 

ABO -0.044 0.021 -0.011   
  (-0.002) (0.002) (-0.002)   
       

EQUITY 0.007 0.005 0.003   
  (0.002) (0.002) (0.002)   
       

FI -0.239 -0.052 0.035   
  (-0.070) (-0.070) (0.070)   

Panel B: PBO Equation System 

PBO -0.087*** 0.196*** -0.045   
  (-2.555) (5.359) (-1.461)   
       

EQUITY 0.029 0.029 0.014   
  (1.059) (1.229) (0.572)   
       

FI -0.251*** -0.041 0.037   
  (-5.994) (-1.232) (1.056)   

Panel C: PBOCHG Equation System 

PBOCHG  -0.122*** -0.023 0.061***   
  (-4.645) (0.829) (2.525)   
       

EQUITY 0.026 0.056 0.004   
  (0.857) (1.460) (0.123)   
       

FI -0.235*** -0.067 0.045   
  (-4.821) (-1.302) (1.011)   

*** denotes significance at the1% level, and ** at the 5% level, and * at 
the 10% level (two-tailed test). 

This table is the standardized estimates of the Structural Model, Y =  Γ ξ + 
h at the plan level.  

 

In sum, the three-factor model results provide three important findings.  One, 

firms target the level and changes to the level of the PBO funding measure.  The ABO 

funding measure appears not to be important to corporate pension policy, as found by 
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Mittelstaedt and Reiger (1993). Two, riskier firms tend to underfund plans and invest in 

higher risk (non-fixed income) assets as predicted by the Pension Put proposition. 

Three, funding tests suggest some tendency that firms exploit the tax advantages of 

pension contributions and use the pension plans to store liquid assets.  Thus, the three-

factor LISREL model provides some evidence consistent with the Tax and the Financial 

Slack Propositions.  

 

4.3. The Five Factor Model 

4.3.1 The Five Factor Measurement Model  

Estimates of the variable loadings for the five-factor model are presented on 

page 51, Table 6. The standardized factor loadings for the pension put, tax, financial 

slack, earnings management, and business risk proxy variables are statistically 

significant and exhibit the expected signs.  Although appropriate indices are marginally 

lower than for the three-factor model, they still show an acceptable fit to the data [GFI 

(0.916), CFI (0.758) and NFI (0.745)].    
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Table 6: Five Factor Measurement Model 

Measurement Model: Factor Loadings for Independent Variables  
  Attributes 
Variable ξ1 ξ2 ξ3 ξ4 ξ5 
  (Put) (Tax) (Slack) (EM) (Risk) 

BOND 0.542***      
  (16.611)      
PUT 0.269***      
  (8.600)      
STD 0.486***      
  (15.303)      
ETR  0.674***     
   (24.159)     
ADJTAX  0.344***     
   (12.022)     
CFWD  0.851***     
   (29.815)     
ROE   0.707***    
    (27.034)    
PMOS   0.865***    
    (33.576)    
CAPAVAL   0.505***    
    (18.597)    
FY2FY1    -0.052*   
     (-1.786)   
ERR    0.356***   
     (7.101)   
DR    0.913***   
     (8.108)   
STRUCT     0.900*** 
      (10.274) 
STDCF     -0.251*** 
      (-7.091) 
CONTS     -0.110*** 
          (-3.647) 

** denotes significance at the 1%  level; ** at the 5% level, and  * at the 10% level (two-tailed test). 

This table is the factor loadings of the Measurement Model,  X =  Λξ + δ .  

Measurement Model Fit Indices:     
N  = 1448      

GFI = 0.916      
CFI = 0.758      

 NFI = 0.745         
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4.3.2. The Five Factor Structural Model 

 

4.3.2.1 PBO Funding Equation 

Estimates of the structural coefficients from the PBO funding equation system 

are presented on page 56, Table 7, Panel A. The addition of the earnings management 

and business risk factors induces some changes in results.  Notably, the funding 

coefficient on the pension put factor is negative but no longer significant (Γ11 = -0.007, 

t-statistic = -0.208).  However, the allocations to equity (Γ12 = 0.141, t-statistic = 3.880) 

and to fixed income (Γ31 = -0.242, t-statistic = -6.516) both conform to predictions of 

the Pension Put Proposition. Thus, risky firms have higher (lower) stock (fixed income) 

allocations.  However, firm risk is not a factor in funding policy. This finding is not 

consistent with the findings of Peterson (1995) and Gallo and Lockwood (1995) who 

both find a significant relationship between firm risk and funding and an inverse 

relationship between firm risk and investments in stocks.    

Mixed findings are also found on the tax factor (ξ2). As seen in the three-factor 

model, the tax advantages of pension contributions are important to pension funding 

policy under the five-factor model (Γ12 = 0.188, t-statistic = 6.530). These results 

confirm findings by Thomas (1988) and Frank (2002) in support of the Black (1980) 

and Tepper (1981) tax arbitrage argument.  Taxes are also a factor in asset allocation as 

well.  Recall, the Tax Proposition postulates higher allocations to more highly taxed 

bonds.  Results, however, exhibit a negative relationship between the tax factor and 
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fixed income allocation (Γ32 = -0.139, t-statistic = -4.416).  In contrast, the equity 

allocation was positively related to the tax factor (Γ22 = 0.091, t-statistic = 2.870).  

These findings indicate firms realized the tax benefits of pension contributions but 

invested those contributions toward the lower-taxed but higher yielding stocks. These 

results conflict with Frank (2002), who finds fixed income investments are highly 

correlated with tax paying status. However, Friedman (1983), Bodie et al. (1987), and 

Petersen (1996) find results that agree with findings of this study. 

Asset allocation support for the Financial Slack Proposition is implied by the 

five-factor model results.  The coefficient between the financial slack factor and the 

PBO (Γ13 =   -0.003, t-statistic = -0.124) is insignificant suggesting funding policy was 

not designed to accrue financial slack. This result is not surprising since plans were 

already, on average, overfunded with excess assets that could be considered financial 

slack.   

There are multiple incentives to manage financial slack in the pension plan.  The 

positive coefficient between EQUITY (Γ23 = 0.052, t-statistic = 1.729) and the financial 

slack factor is consistent with an allocation policy that relies on higher asset returns to 

indirectly fund plans. Fixed income allocation is also directly related to the financial 

slack factor (Γ33 = 0.098, t-statistic = 3.300). This relationship is consistent with the 

proposed management of pension assets to be captured directly through plan 

terminations and/or reversions, suggested by Mittelstaedt and Regier (1993).  
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The coefficients on the earnings factor provide evidence in support of the 

Earnings Management Proposition.  The positive significant relationship between the 

PBO and the earnings factor (Γ14 = 0.105, t-statistic = 3.740) is consistent the 

expectations of earnings smoothers who overfund to manage earnings growth. Earnings 

smoothers presumably prefer the stability of return so the positive coefficient between 

FI and the earnings factor (Γ34 = 0.271, t-statistic = 6.445) is additional support for the 

EMP.   Interestingly, a positive relationship between the earnings factor and EQUITY is 

also displayed (Γ24 = 0.108, t-statistic = 3.520). This finding provides some evidence 

allocation policy is designed to inflate earnings.  However, Davis-Friday, Miller, and 

Mittelstaedt (2005) find managers attempt to smooth earnings through pensions, and 

Picconi (2005) and Bergstresser et al. (2006) find evidence of earnings inflations.  

  All coefficients on the business risk factor are all positive and significant.  The 

relationship between the PBO and the risk factor (Γ15 = 0.404, t-statistic = 7.660) 

indicates firms allocate pension asset risk to the level of the firm, directly contradicting 

the predictions of the Business Risk Proposition. This conflicting result is further 

confirmed by the unexpected coefficient between EQUITY and the risk factor (Γ25 = 

0.108, t-statistic = 3.520).  However, the allocation of fixed income, FI, to the risk 

factor is as predicted by the positive coefficient (Γ24 = 0.108, t-statistic = 3.520).   
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4.3.2.3 PBOCHG Equation 

The PBOCHG structural model equation system estimates are presented on page 

56, Table 7, Panel B. The coefficient for PBOCHG on the pension put factor (Γ11 = -

0.174, t-statistic = -4.766) illustrates the detrimental impact higher levels of risk have on 

changes in PBO funding levels.  Additional support for the Pension Put Proposition is 

indicated by the positive relationship between EQUITY and the put factor (Γ21 = 0.066, 

t-statistic = 2.070) as well as the inverse relationship between the PBOCHG and the 

pension fixed income allocation (Γ31 = -0.177, t-statistic = -5.036).   

The PBOCHG results closely mirror those for the PBO ratio.  The importance of 

pension tax advantages is reflected in funding level changes (Γ12 = 0.072, t-statistic = 

2.076) as proposed by Tepper and Affleck (1974), Black (1980), and Tepper (1981).  

Again, results show a negative relationship between the tax factor and fixed income 

allocation (Γ32 = -0.120 t-statistic = -3.628).  In contrast, the equity allocation was 

positively related to the tax factor (Γ22 = 0.091, t-statistic = 2.870).  These findings are 

additional evidence firms realize the tax benefits of pension contributions but invest 

those contributions toward the lower-taxed but higher yielding stocks. This finding 

conflicts with evidence of Gallo and Lockwood (1995), but agrees with results of 

Peterson (1995).  

Limited evidence for the PBOCHG is found in favor of the Financial Slack 

Proposition.  Fixed income allocation is directly related to the financial slack factor in 

the system (Γ33 = 0.098, t-statistic = 3.300).  This relationship is consistent with the 
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proposed management of pension assets to be captured directly through plan 

terminations and/or reversions as indicated by Mittelstaedt (1989) and  Datta, Datta, and 

Zychowicz (1996). The other coefficient, however, are statistically insignificant.   

None of the coefficients on the earnings or the business risk factors is significant 

in the PBOCHG system.  Thus, there is no support for earnings management or business 

risk incentives to manage changes in the level of the PBO funding ratio.    

 

Table 7: Five Factor Structural Model  

  Estimates of  Structural Coefficients 

  Attributes 

Dependent ξ1 ξ2 ξ3 ξ4 ξ5   

Variable (Put) (Tax) (Slack) (EM) (Risk)   
Panel A:  PBO Equation System                 

PBO -0.007 0.188*** -0.003 0.105*** 0.404***   
  (-0.208) (6.53) (-0.124) (3.74) (7.66)   
         

EQUITY 0.141*** 0.091** 0.052 0.108*** 0.131***   
  (3.88) (2.87) (1.729) (3.520) (2.983)   
         

FI -0.242*** -0.139*** 0.098*** 0.271*** 0.139***   
  (-6.516) (-4.416) (3.300) (6.445) (3.163)   

Panel B: PBOCHG Equation System 

PBOCHG -0.174*** 0.072** 0.043 -0.025 -0.007   
  (-4.766) (2.076) (1.305) (-0.500) (-0.340)   
         

EQUITY 0.066** 0.097*** 0.043 0.029 0.048   
  (2.070) (2.936) (1.425) (0.501) (0.403)   
         

FI -0.177*** -0.120*** 0.099*** 0.073 -0.002   
  (-5.036) (-3.628) (3.209) (0.508) (-0.174)   

***signifies significance at the 0.01 level, and ** at the 0.05 level, and * at the 10% level (two-tailed test). 
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CHAPTER 5 

CONCLUSION 

 

5.1 Overview 

This study extends the pension literature in three ways. First, although results 

are inconclusive, support is found for earnings management as a determinant of pension 

funding and asset allocation. Earnings management and business risk motivations have 

not been explicitly examined in prior studies.  Second, this study simultaneously tests 

three competing extant funding and asset allocation hypotheses: the pension put, tax, 

and financial slack theories; and a proposed five competing factor theoretical model. 

Third, the dataset incorporate five sources of fund and firm information, covering a 

thirteen year period, 1991-2003. In contrast, prior studies have been restricted by data 

availability, and have covered either a single year or up to seven years. 

Additionally, results suggest firm pension economic liability, measured by the 

PBO, better explains funding decisions than the firm’s legal liability, the ABO. 

Moreover, investor reliance on corporate financial statement information, with 

liabilities measured by the PBO versus stale DoL plan information, may motivate 

managerial pension decisions.31   
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5.2 Proposition Results 

The put proposition suggests firms in financial distress are motivated to 

underfund their pensions and simultaneously invest in stocks to increase shareholder 

value. The 3-factor model finds significant support for the put proposition funding 

(PBO); and the coefficient on the five-factor model has the expected sign, although it is 

not significant. Additionally, the put proposition for funding is also supported in the 

PBOCHG equation systems of both models. Thus, this study provides evidence that 

plan underfunding and decreases in funding are associated with systematic firm risk as 

represented by the pension put factor.  The results of this study in terms of asset 

allocations associated with the put proposition are as expected; distressed firms appear 

to invest in riskier assets. 

The tax proposition suggests tax paying firms overfund and invest in income 

producing investments to maximize the pension tax shield. Results of this study find tax 

paying firms overfund, as predicted. However, the tax motivation of the five-factor 

model (PBO and PBOCHG) finds allocation results opposite from expectations. 

Managers appear to invest in riskier stock investments and decrease allocations to 

bonds. The bond allocation meets expectations, although equity investments are not 

predicted. This suggests healthy tax paying firms may also prefer to grow plan assets to 

mitigate future contributions rather than invest in bonds, which may require increased 

current contributions due to lower associated discount rates.  

                                                                                                                                               
31 To address this issue, I aggregated pension plans at the firm level. Empirical results did not materially 
change from the plan level and therefore are not reported. And, SFAS 132 (1998) requires PBO reporting.  
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The financial slack factor has one positive relationship to funding; the PBOCHG 

equation system of the three-factor model. This suggests there is some evidence of a 

relationship between firm profitability and increased funding. However, the financial 

slack factor has a positive relationship with stock allocations in the PBO system, and  a 

positive relationship with bonds investments in the PBO and PBOCHG systems of the 

five-factor model. Thus, firm profitability or ‘ability to pay’ appear to motivate funding. 

However, the financial slack factor does not discern financial slack build-ups from 

financial slack draw-downs and corresponding changes in allocations.  

The positive coefficient for funding at the PBO level supports earnings 

management as a determinant of pension funding. The association with overfunding 

suggests managers use pension plans to smooth earnings and to avoid (negative) 

earnings surprises. Allocations associated with the earnings smoothing incentive 

suggest preferences for fixed income. Results of this study confirm these predictions. 

However, allocation results also support a preference for equities, and thus some 

support for earnings inflation motivations. Asset allocations represent about 81 percent 

of total plan assets, thereby allocation increases are not mutually exclusive.  

Results indicate no support for the business risk proposition for funding 

motivations. In fact, results, though significant, are contrary to expectations. However, 

significant and positive equity and bond allocations are found. Expectations predict an 

inverse relationship with stocks and a positive relationship with bonds, as higher risk 

firms pursue more conservative investments.  
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5.3 Model Comparison 

Of interest is the change from significance of the put proposition in the three 

factor model to non-significance in the five-factor model. It is notable that systematic 

firm risk is proxied by the put factor, and unsystematic operating risk is proxied by the 

business risk factor. The Pearson correlation of 0.422 (p-value = <.0001) between 

BOND (put factor) and STRUCT (business risk factor) confirms that bond rating is 

related to capital structure. However, the correlation level is acceptable for LISREL 

modeling (Hatcher, 2005) and factors are orthogonalized in structural modeling to 

mitigate potential collinearity problems. Although the two measures of risk are separate, 

it is possible the relative strength of the business risk factor, or data anomalies of the 

business risk and earnings management factors, could cause a shift in the relative 

strength of the pension put factor.  

In summation, the five-factor model, an expansion of the three-factor model, 

appears to better explain funding by the inclusion of two new factors. Although only the 

three-factor model finds the pension put proposition significant, the five factor model 

may represent a more explicit analysis of overall firm risk. In addition, the tax 

proposition for funding is robust, suggesting tax paying firms benefit from funding their 

pension plans. Implicit in this study is the joint test of the proposed hypotheses and the 

simultaneous modeling technique, LISREL.  As constructed, the measurement models 

satisfy modeling criteria and the proxy variable loadings are significant. This suggests 

there are no modeling misspecifications. 
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5.4 Further Research 

One of the most interesting results of this study is the evidence of earnings 

management motivations for funding and asset allocation decisions. The funding results 

are not as surprising as the allocation results. Thus, further explorations of asset 

allocations, including defined contribution plans, might be fruitful areas for further 

research. Other areas to explore are implications of retirement healthcare plans on firm 

pension liabilities and the influence of executive stock options/pensions on the firm 

decision to convert defined benefit plans to defined contribution or cash balances type 

plans. 
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APPENDIX A 
 
 

SAMPLE CORRELATION MATRIX 
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Pearson Correlations of Proxy Variables         

  PUT STD BOND ETR AJTX CFWD ROE PMOS 
PUT 1.0000 0.3060 0.0667 -0.1382 -0.1309 -0.1072 -0.1681 -0.1952 

    <.0001 0.0107 <.0001 <.0001 <.0001 <.0001 <.0001 
STD 0.3060 1.0000 0.2329 -0.2053 -0.2124 -0.3111 -0.2896 -0.3194 

  <.0001   <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 
BOND 0.0667 0.2329 1.0000 -0.0805 -0.1672 -0.2100 -0.1515 -0.2509 

  0.0107 <.0001   0.0021 <.0001 <.0001 <.0001 <.0001 
ETR -0.1382 -0.2053 -0.0805 1.0000 0.2452 0.5849 0.2751 0.2362 

  <.0001 <.0001 0.0021   <.0001 <.0001 <.0001 <.0001 
ADJTAX -0.1309 -0.2124 -0.1670 0.2452 1.0000 0.2456 0.2942 0.3016 

  <.0001 <.0001 <.0001 <.0001   <.0001 <.0001 <.0001 
CFWD -0.1071 -0.3111 -0.2100 0.5849 0.2455 1.0000 0.3934 0.3697 

  <.0001 <.0001 <.0001 <.0001 <.0001   <.0001 <.0001 
ROE -0.1680 -0.2896 -0.1514 0.2751 0.2940 0.3934 1.0000 0.6066 

  <.0001 <.0001 <.0001 <.0001 <.0001 <.0001   <.0001 
PMOS -0.1950 -0.3193 -0.2508 0.2362 0.3016 0.3697 0.6060 1.0000 

  <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001   
CAPAVAL -0.1044 -0.1580 -0.1336 0.1992 0.1460 0.2163 0.3309 0.4544 

  <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 
FY2FY1 0.0039 0.0628 0.0507 -0.0135 -0.0136 -0.0385 -0.0381 -0.0179 

  0.8807 <.0001 0.0526 0.607 0.6044 0.1412 0.1456 0.4948 
ERR 0.0728 -0.0977 -0.0213 0.0548 0.0085 0.1367 0.0276 0.0257 

  0.0054 <.0001 0.4155 0.0057 0.7465 <.0001 0.2924 0.3263 
DR 0.0438 -0.0165 0.1894 0.0723 -0.0349 0.0881 -0.0196 -0.1266 

  0.0941 <.0001 <.0001 0.0362 0.1845 0.0007 0.4536 <.0001 
STRUCT 0.0640 0.1702 0.4222 -0.0933 -0.2480 -0.1503 0.0056 -0.2609 

  0.0139 <.0001 <.0001 0.0004 <.0001 <.0001 0.8313 <.0001 
STDCF 0.0097 0.0034 -0.1681 0.0829 0.0974 0.0988 -0.2340 0.1915 

  0.7106 0.8958 <.0001 0.0015 0.0002 0.0002 <.0001 <.0001 
CONTS 0.2678 0.0813 -0.0381 -0.1593 -0.0879 -0.1014 -0.0997 -0.0862 

  <.0001 0.0019 0.1459 <.0001 0.0008 0.0001 0.0001 0.001 
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Pearson Correlations of Proxy Variables continued       

  CPVL FY21 ERR DR STRCT STDCF CONTS 
PUT -0.1045 0.0039 0.0728 0.0438 0.0644 0.0097 0.2679 

  <.0001 0.8807 0.0054 0.0941 0.0139 0.7106 <.0001 
STD -0.1582 0.0628 -0.0977 -0.0659 0.1702 0.0034 0.0813 

  <.0001 <.0001 <.0001 <.0001 <.0001 0.8958 0.0019 
BOND -0.1337 0.0507 -0.0213 0.1894 0.4222 -0.1682 -0.0381 

  <.0001 0.0526 0.4155 <.0001 <.0001 <.0001 0.1459 
ETR 0.1992 -0.0135 0.0548 0.0723 -0.0933 0.0829 -0.1593 

  <.0001 0.607 0.0057 0.0362 0.0004 0.0015 <.0001 
ADJTAX 0.1462 -0.0136 0.0085 -0.0349 -0.2480 0.0974 -0.0879 

  <.0001 0.6044 0.7465 0.1845 <.0001 0.0002 0.0008 
CFWD 0.2163 -0.0385 0.1367 0.0881 -0.1503 0.0988 -0.1014 

  <.0001 0.1412 <.0001 0.0007 <.0001 0.0002 0.0001 
ROE 0.3309 -0.0381 0.0276 -0.0196 0.0056 0.2346 -0.1000 

  <.0001 0.1456 0.2924 0.4536 0.8313 <.0001 0.0001 
PMOS 0.4544 -0.0179 0.0257 -0.1266 -0.2609 0.1915 -0.0862 

  <.0001 0.4948 0.3263 <.0001 <.0001 <.0001 0.001 
CAPAVAL 1.0000 -0.0247 0.0668 -0.0294 0.0551 0.0104 -0.0985 

    0.3445 0.0106 0.2606 0.0351 0.692 0.0002 
FY2FY1 -0.0247 1.0000 -0.0068 -0.0474 -0.0188 -0.0048 0.0625 

  0.3445   0.7954 0.0699 0.4719 0.8558 0.0168 
ERR 0.0668 -0.0068 1.0000 0.3235 0.0487 0.0163 0.0491 

  0.0106 0.7954   <.0001 0.0624 0.5335 0.0608 
DR -0.0294 -0.0474 0.3235 1.0000 0.1722 -0.1427 -0.0671 

  0.2606 0.0699 <.0001   <.0001 <.0001 0.0102 
STRUCT 0.0551 -0.0188 0.0487 0.1722 1.0000 -0.2094 -0.1097 

  0.0351 0.4719 0.0624 <.0001   <.0001 <.0001 
STDCF 0.0104 -0.0048 0.0163 -0.1427 -0.2094 1.0000 0.0180 

  0.692 0.8558 0.5335 <.0001 <.0001   0.4912 
CONTS -0.0985 0.0625 0.0491 -0.0671 -0.1097 0.0180 1.0000 

  0.0002 0.0168 0.0608 0.0102 <.0001 0.4912   
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APPENDIX B 
 
 

CORRELATION MATRICES OF FACTORS 
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CORRELATION OF PUT FACTOR PROXIES 

  PUT STD BOND 

PUT 1.0000 0.3060 0.0667 
    <.0001 0.0107 
       

STD 0.3060 1.0000 0.2329 
  <.0001  <.0001 
       

BOND 0.0667 0.2329 1.0000 
  0.0107 <.0001   

 
 

CORRELATION OF TAX FACTOR PROXIES 

  ETR ADJTAX CFWD 
ETR 1.0000 0.2452 0.5849 

    <.0001 <.0001 
       

ADJTAX 0.2452 1.0000 0.2456 
  <.0001  <.0001 
       

CFWD 0.5849 0.2455 1.0000 
  <.0001 <.0001   

 
 

CORRELATION OF FINANCIAL SLACK FACTOR 
PROXIES 

  ROE PMOS CAPAVAL 
ROE 1.0000 0.6066 0.3309 

    <.0001 <.0001 
       

PMOS 0.6060 1.0000 0.4544 
  <.0001  <.0001 
       

CAPAVAL 0.3309 0.4544 1.0000 
  <.0001 <.0001   
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CORRELATION OF EARNINGS MANAGEMENT 
FACTOR PROXIES 

  FY2FY1 ERR DR 

FY2FY1 1.0000 -0.0068 -0.0474 
    0.7954 0.0699 
       

ERR -0.0068 1.0000 0.3235 
  0.7954  <.0001 
       

DR -0.0474 0.3235 1.0000 
  0.0699 <.0001   

 
 
 
 

CORRELATION OF BUSINESS RISK FACTOR 
PROXIES 

  STRUCT STDCF CONTS 
STRUCT 1.0000 -0.2094 -0.1097 

    <.0001 <.0001 
       

STDCF -0.2094 1.0000 0.0180 
  <.0001  0.4912 
       

CONTS -0.1097 0.0180 1.0000 
  <.0001 0.4912   
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APPENDIX C 
 
 

MODELELING PROGRAMS IN SAS
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      [1] 
*SAS PROC CALIS THREE FACTOR MEASUREMENT MODEL PROGRAM; 

 
      proc calis  covariance   data = ________ ;  maxiter=1000; 
 
 lineqs 
 
 std       = lstdf1       f1 + estd, 
 bond      = lbondf1      f1 + ebond, 
 put       = lputf1       f1 + eput,  
 
      etr       = letrf2       f2 + eetr, 
 cfwd      = lcfwdf2      f2 + ecfwd, 
 adjtax    = ladjtaxf2    f2 + eadjtax, 
 
 roe       = lroef3       f3 + eroe, 
 pmos      = lpmosf3      f3 + epmos, 
   capaval   = lcapavalf3   f3 + ecapaval; 
 
   
 std  
 
 eput=vareput, 

estd=varewtd, 
ebond=varebond, 

 eetr=vareetr, 
eadjtax=vareadjtax, 
ecfwd=varecfwd, 

 eroe=vareroe, 
epmos=varepmos, 
ecapaval=varecapaval, 

  
 f1=1,f2=1,f3=1; 
 
 cov 
 
 f1 f2 = cf1f2, 

f1 f3 = cf1f3, 
f2 f3 = cf2f3;  

                                                      
 var  
 
 put  std     bond  

etr  adjtax  cfwd  
 roe  pmos  capaval  
 
      run; 
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   [2] 
     *SAS PROC CALIS THREE FACTOR STRUCTURAL MODEL PROGRAM; 
 
      proc calis  covariance   data = ____________;  maxiter=1000; 
 
 lineqs 
 
 std       = lstdf1       f1 + estd, 
 bond      = lbondf1      f1 + ebond, 
 put       = lputf1       f1 + eput,  
 
      etr       = letrf2       f2 + eetr, 
 cfwd      = lcfwdf2      f2 + ecfwd, 
 adjtax    = ladjtaxf2    f2 + eadjtax, 
 
 roe       = lroef3       f3 + eroe, 
 pmos      = lpmosf3      f3 + epmos, 
   capaval   = lcapavalf3   f3 + ecapaval; 
 
  
 pbofr     = lpbofrf6     f6 + epbofr, 
 equity    = lequityf7    f7 + eequity, 
      bonds     = lbondsf8     f8 + ebonds, 
 
 
      f6 = pf6f1 f1 + pf6f2 f2 + pf6f3 f3 + d1, 
 f7 = pf7f1 f1 + pf7f2 f2 + pf7f3 f3 + d2, 
 f8 = pf8f1 f1 + pf8f2 f2 + pf8f3 f3 + d3; 
 
   
      std  
 
 eput=vareput, 

estd=varewtd, 
ebond=varebond, 

 eetr=vareetr, 
eadjtax=vareadjtax, 
ecfwd=varecfwd, 

 eroe=vareroe, 
epmos=varepmos, 
ecapaval=varecapaval, 

 epbofr=varepbofr, 
ebonds=varebonds, 
eequity=vareequity, 

 
 f1=1, 

f2=1, 
f3=1,  

 d1=vard1, 
d2=vard1, 
d3=vard3;                              
  

      var  
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   [3] 
 put   std     bond  

etr   adjtax  cfwd  
 roe   pmos   capaval  
      pbofr equity  bonds   
 
      run; 
 
                  
     *SAS PROC CALIS FIVE FACTOR MEASUREMENT MODEL PROGRAM; 
 
      proc calis  covariance   data =  ____________; maxiter=1000; 
 
 lineqs 
 
 std       = lstdf1       f1 + estd, 
 bond      = lbondf1      f1 + ebond, 
 put       = lputf1       f1 + eput,  
 
      etr       = letrf2       f2 + eetr, 
 cfwd      = lcfwdf2      f2 + ecfwd, 
 adjtax    = ladjtaxf2    f2 + eadjtax, 
 
 roe       = lroef3       f3 + eroe, 
 pmos      = lpmosf3      f3 + epmos, 
   capaval   = lcapavalf3   f3 + ecapaval, 
 
  fy2fy1    = lwfy2fy1f4   f4 + ewfy2fy1, 
  dr        = ldrf4        f4 + edr,  
 err       = lerrf4       f4 + eerr, 
 
 conts     = lcontsf5     f5 + econts, 
  stdcf     = lstdcff5     f5 + estdcfat, 
 struct    = lstructf5    f5 + estruct; 
 
 std  
 
 eput=vareput, 

estd=varewtd, 
ebond=varebond, 

 eetr=vareetr, 
eadjtax=vareadjtax, 
ecfwd=varecfwd, 

 eroe=vareroe, 
epmos=varepmos, 
ecapaval=varecapaval, 

 efy2fy1=varefy2fy1, 
edr=varedr, 
eerr=vareerr, 

      econts =vareconts, 
estdcfat=varestdcfat, 
estruct=varestruct, 

 f1=1, 
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   [4] 
f2=1, 
f3=1,  
f4=1,  
f5=1; 

 
 cov 
 
 f1 f2 = cf1f2, 
 f1 f3 = cf1f3, 
      f1 f4 = cf1f4,  

f1 f5 = cf1f5, 
f2 f3 = cf2f3,  
f2 f4 = cf2f4,  
f2 f5 = cf2f5, 
f3 f4 = cf3f4, 

      f3 f5 = cf3f5, 
      f4 f5 = cf4f5; 
 
                                                      
 var  
 
 put  std     bond  

etr  adjtax  cfwd  
 roe  pmos  capaval  
      fy2fy1 dr err 
 struct stdcfat conts   
   
      run; 
 
  
 
      *SAS PROC CALIS FIVE FACTOR STRUCTURAL MODEL PROGRAM; 
 
      proc calis  covariance  data = ______; maxiter=1000; 
 
 lineqs 
  
 std       = lstdf1       f1 + estd, 
 bond      = lbondf1      f1 + ebond, 
 put       = lputf1       f1 + eput,  
 
      etr       = letrf2       f2 + eetr, 
 cfwd      = lcfwdf2      f2 + ecfwd, 
 adjtax    = ladjtaxf2    f2 + eadjtax, 
 
 roe       = lroef3       f3 + eroe, 
 pmos      = lpmosf3      f3 + epmos, 
   capaval   = lcapavalf3   f3 + ecapaval, 
 
  fy2fy1    = lwfy2fy1f4   f4 + ewfy2fy1, 
  dr        = ldrf4        f4 + edr,  
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   [5] 
  

err       = lerrf4       f4 + eerr, 
 
 conts     = lcontsf5     f5 + econts, 
  stdcf     = lstdcff5     f5 + estdcfat, 
 struct    = lstructf5    f5 + estruct, 
 
 pbofr      = lpbofrf6    f6 + epbofr, 
 equity     = lequityf7   f7 + eequity, 
 bonds      = lbondsf8    f8 + ebonds, 
 
 
 f6 = pf6f1 f1 + pf6f2 f2 + pf6f3 f3 + pf6f4 f4 + pf6f5 f5 + d1, 
 f7 = pf7f1 f1 + pf7f2 f2 + pf7f3 f3 + pf7f4 f4 + pf7f5 f5 + d2, 
 f8 = pf8f1 f1 + pf8f2 f2 + pf8f3 f3 + pf8f4 f4 + pf8f5 f5 + d3; 
 
 
 std  
 
 eput=vareput, 

estd=varewtd, 
ebond=varebond, 

 eetr=vareetr, 
eadjtax=vareadjtax, 
ecfwd=varecfwd, 

 eroe=vareroe, 
epmos=varepmos, 
ecapaval=varecapaval, 

 efy2fy1=varefy2fy1, 
edr=varedr, 
eerr=vareerr, 

      econts=vareconts, 
estdcfat=varestdcfat, 
estruct=varestruct, 

 epbofr=varepbofr, 
 eequity=vareequity, 

ebonds=varebonds, 
 
 f1=1, 
 f2=1, 
 f3=1, 
 f4=1, 
 f5=1; 
 d1=vard1, 
 d2=vard2, 
 d3=vard3, 
  
 var   
 
      put  std     bond  

etr  adjtax  cfwd  
 roe  pmos  capaval  
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   [6] 
       

fy2fy1 dr err 
 struct stdcfat conts   
   pbofr bonds equity; 
      run;  
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