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Abstract

I examine the determinants and consequences of corporate pension plan investments in hedge
funds and private equity, commonly referred to as ‘alternative assets’. I find that highly
leveraged firms with low market-to-book ratios and volatile earnings performance are more
likely to invest in alternative assets, indicating that financially constrained firms choose
alternative investments to increase asset returns and minimize pension contributions. I also find a
nonlinear relationship between plan funding status and alternative investing — very underfunded
and well-funded plans are less likely to make alternative investments compared to moderately
underfunded plans, suggesting that such plan sponsors may avoid these investments to minimize
contribution volatility. I find that plans with alternative investments earn higher returns in the
pre-crisis period, but also perform more poorly during the crisis period, suggesting that the

potential diversification benefits from investing in this asset category may be overstated.



1. Introduction

“In 2005, GM’s pension fund earned 13%. For a simplistic comparison, take the S&P 500,
which had a total return for the year of only 4.9 %.

.Up until 2003, the folks at GM Asset Management had mainly invested in the usual suspects:
U.S. large-cap equities and high-grade bonds. After the bubble burst in 2000, the fund suffered
two losing years, and the plans ended 2002 underfunded by a colossal $19 billion. By federal
rules, that meant the company would have to contribute many billions to its fund in the upcoming
years.
So, in 2003, GM decided to push the envelope...GM Asset Management adopted a radical new
investment philosophy. A big chunk of new money was dedicated straight-out to hedge funds and
other alpha-chasing vehicles, such as emerging-market securities, private-equity firms, junk-
bond portfolios, and derivatives.”
Carol J. Loomis, Fortune Magazine, April 2006.

This study examines the determinants and consequences of corporate defined-benefit
pension plan investments in ‘alternative assets’. While there is no universally accepted definition
of the term ‘alternative asset’, this term is commonly used to refer to hedge funds, private equity,
securitized assets (such as collateralized mortgage obligations) and real assets such as
commodities, timber, oil and gas (Edwards and Gaon 2003). The Goldman Sachs / Frank Russell
Survey of Alternative Investments (1995) defines these investments as private, illiquid
investments other than the traditional investments of stock, fixed-income securities, real estate
and cash or cash equivalents. Recent surveys report that corporate pension plans are increasingly
moving assets away from common stocks and bonds into hedge funds and private equity funds.
One such study reported that “retirement plans will be the largest cumulative investors in hedge
funds in the period 2006 to 2010, accounting for 65% of the total inflows into hedge funds”
(Bank of New York 2006). The Pensions & Investments survey of the 200 largest defined benefit

sponsors in the U.S. reported that hedge funds, venture capital and private equity were amongst

the top growing asset classes since 2000 (Pensions & Investments 2008).



Alternative investments by public and corporate pension funds have been the focus of
much regulatory attention in recent times. The SEC stated in a staff report, “Our immediate
concerns stems from the increasing presence of these (institutional) investors in hedge funds
over which neither the Commission nor any other regulatory authority exercises meaningful
oversight” (SEC 2003). Members of the U.S. House of Representatives suggested in a hearing of
the House Financial Services Committee in March 2007, that pension fund investments in hedge
funds may deserve Congressional scrutiny ‘to protect ordinary investors from the risks that these
investments represent’. The Financial Accounting Standards Board has also announced a
proposal to improve disclosures of pension investments in alternative assets. To quote FASB
Chairman Robert Herz, “A lot of institutional investors, including pension funds, have been
going to alternative investments — hedge funds, private equity, structured notes. Users might
want to know that they 're invested in volatile instruments.””"

In this study, I examine the motivations for firms’ decisions to allocate pension assets to
alternative investments, mainly hedge funds and private equity funds. These investments have
distinctive legal and institutional characteristics that distinguish them from the more traditional
pension fund investments such as mutual funds. There is some evidence that these alternative
investing strategies are able to earn superior returns to benchmarks such as the S&P 500.
However, returns are volatile, and accompanied by greater possibilities of extreme outcomes.

The literature has proposed several theories to explain observed asset allocations in
pension plans. I test two hypotheses that could be particularly relevant to investments in
alternative assets. The first is a ‘risk-shifting’ hypothesis, which characterizes the defined benefit

pension obligations of a firm as being similar to regular corporate debt. Shareholders of a firm

! Financial Accounting Standards Board. September 12, 2007. “Pension minutes of the Aug 29, 2007 Board
meeting”.



sponsoring a pension plan essentially hold a put option on the assets of the pension plan. This put
option is exercisable in bankruptcy and amounts to the right to “sell” the pension assets at a price
equal to the pension liabilities. Shareholders of financially distressed firms, therefore, have an
incentive to maximize the value of the “pension put” by underfunding the pension plan and
allocating plan assets to volatile investments (Sharpe 1976). Academics and commentators have
long argued that the institutional arrangements in the United States exacerbate these incentives,
as the Pension Benefit Guaranty Corporation guarantees pension benefits to employees of
bankrupt firms, but charges insurance premiums that are not based on a fair valuation of the
‘pension put’, i.e of the plan sponsor’s option to default. The testable implications of this theory
are that firms closer to financial distress, with poorly funded pension plans, would be more likely
to invest in alternative assets.

An alternative hypothesis, advanced by Campbell and Viceira (2005) is that pension
plans, being large, long-term investors, are particularly suited for investing in private equity and
alternative assets, which tend to be illiquid. They propose that pension plans could be a cost-
efficient vehicle for corporate shareholders to optimally diversify their portfolios. A testable
implication of this argument is that pension plans with younger beneficiaries (or equivalently, a
longer investment horizon) are more likely to invest in alternative assets than pension plans with
older beneficiaries, whose obligations will fall due sooner.

I test these hypotheses using data on pension plan asset allocation disclosed in 10-K
filings by S&P 500 plan sponsors. In cross-sectional tests, I find that firms that are highly
leveraged, have lower market-to-book ratios and more volatile earnings are significantly more
likely to allocate pension asset towards hedge funds and private equity. I find that very

underfunded plans are not more likely to invest in alternative assets, contrary to the risk-shifting



hypothesis; instead, moderately underfunded plans are more likely to make alternative
investments than very underfunded plans or well-funded plans, suggesting that such very
underfunded or overfunded plans may be concerned about minimizing contribution volatility.
Overall, the evidence is not strongly in support of the risk-shifting hypothesis, but suggests rather
that financially constrained plan sponsors invest in alternative assets, probably to boost returns
and minimize pension contributions. I do not find that pension plans with a longer horizon are
more likely to have these investments, again contrary to the investment horizon hypothesis.
While alternative investments may be attractive due to the prospect of earning higher
returns, on average, fund managers also cite potential diversification benefits as a motivation for
alternative investing (Healey and Hardy 1997, Chemla 2004). Against this background, it is
natural to ask whether pension plans making alternative investments actually earn higher returns
and obtain these diversification benefits. I investigate the consequences of alternative
investments for actual pension returns both in periods before and during the recent financial
crisis. I find that plans with alternative investments earned higher average returns in the pre-
crisis period, but actually performed slightly weaker during the crisis period, suggesting that
alternative investments did not bring substantial diversification benefits in the periods examined.
The findings in this study contribute to the literature on the determinants and
consequences of pension plan investment strategies. Prior studies (Friedman 1983, Bodie, Light,
Morck and Taggart 1985, Amir and Benartzi 1999, Coronado and Liang 2005 and Rauh 2008)
have examined pension asset allocation from the perspective of the decision to invest pension
plan assets in common stock versus bonds. I apply theories from this literature to study the
determinants of investments in alternative assets. Alternative assets could be a new testing

ground for theories of pension asset allocation, as they have distinct characteristics deriving from



their legal and institutional status. These investments also constitute an increasing proportion of
corporate and public pension plan assets. This makes it important to understand the motivations
for plan sponsors’ decisions to invest in these asset classes.
2. Institutional background

The term ‘alternative assets’ lacks authoritative definition but is commonly used in the
asset management industry, in the press and by pension plan sponsors in their SEC filings. The
Goldman Sachs / Frank Russell Survey of Alternative Investments defines them as private,
illiquid investments other than the traditional investments of stock, fixed-income securities, real
estate and cash or cash equivalents. The term ‘alternative investments’ typically refers to private
equity funds, hedge funds and real assets such as timber or farmland. The entire sample of firms
in this study referred to private equity and/or venture capital funds and hedge funds in their
disclosures; therefore, I concentrate on these asset types in the following discussion.
2.1 Hedge funds

There is no generally accepted definition of the term “hedge fund” in securities law. They
are unregulated private investment vehicles intended for wealthy individuals, families and
institutional investors. They are usually organized as limited partnerships, where the investors
are limited partners and the fund managers are general partners. Hedge funds are distinguished
from other investment vehicles (such as mutual funds) by the fact that they are exempt from the
regulations that govern the activities of mutual funds, namely the Securities Act of 1933, the
Investment Company Act of 1940 (which regulates mutual funds) and the Investment Advisors
Act of 1940. Most hedge funds utilize the “private placement” or “private offering” exception
available under the Securities Act of 1933, which exempts hedge funds from registration with the

SEC, but in turn requires that the fund only sell securities to “accredited investors”. Accredited



investors are individuals and institutions that meet certain income or net worth requirements.’
The rationale for these requirements is to limit investments in hedge funds to financially
sophisticated investors who might not need the protections offered by federal securities laws.

Prior studies on hedge fund performance have concluded that hedge funds have earned
positive risk-adjusted returns over the periods examined (using data commencing from the early
1990s) and have Sharpe ratios that are superior to traditional investments. However, there are
significant caveats. Data on hedge fund returns are known to suffer from several biases, such as
selection bias (which arises from the voluntary nature of hedge fund reporting) and survivorship
bias (which may inflate historical returns if reported average returns do not include hedge funds
that failed to survive), which could affect risk and return measurement. Prior studies have also
raised concerns about the appropriateness of traditional mean-variance analysis in assessing
hedge fund performance. The unconditional distribution of hedge fund returns has been shown to
be distinctly non-normal, with negative skewness and excess kurtosis (fat tails). This implies that
these investments carry a greater possibility of generating extreme outcomes (Brooks and Kat
2001, Malkiel and Saha 2005).

The SEC, in its 2003 Staff Report, identified several issues arising from the unregulated
status of these funds. Chief among these are the SEC’s inability to detect fraud and misconduct
amongst hedge fund advisors at early stages, lack of independent oversight or assurance
regarding the valuation of portfolio securities, and lack of transparency arising from the absence
of minimum disclosure requirements for hedge funds.

2.2 Private Equity

? To qualify as an accredited investor, individuals must have income in excess of $200,000 in each of the two most
recent years, or joint income with a spouse in excess of $300,000 in each of those years, and a reasonable
expectation of reaching that income level in the current year; or a net worth exceeding $1 million at the time of
purchase. An institutional investor must have assets in excess of $5 million or must be a bank, insurance company,
or investment company.



The organized private equity market consists of professionally managed equity
investments in unregistered securities of private and public companies. Similar to hedge funds,
private equity securities are exempt from registration with the SEC. These investments are also
organized as limited partnerships, with institutional investors as limited partners and professional
managers as general partners. Institutional investors typically outsource to professional managers
the tasks of identifying investments, performing due diligence, structuring the investments,
monitoring the investments on an ongoing basis, and managing exits from the investments.
Professional managers play an active role in monitoring and advising their portfolio companies.

Firms seeking capital in the private equity market can be of many kinds. Issuers of
“venture capital” are firms developing new, innovative technologies that are projecting potential
for growth in the future, but are in the early stages of R & D or commercialization. More mature
firms also use the private equity market to finance expansion, changes in capital structure or
ownership. Firms seeking private equity financing tend to be those that are unable to raise funds
through other markets such as bank loans or the public equity markets, or are too risky to be able
to issue debt. Investments in these firms might also require extensive due diligence and
monitoring from potential investors because of the unique risks involved or because little public
information is available (Fenn, Liang and Prowse 1995).

Private equity limited partnerships are usually structured to last for ten years, during
which time the investors forgo control over management of the partnership. Private equity
investments, therefore, are long-term and illiquid in nature. There is usually no secondary market
in which these investments can be traded, and investors usually exit via a public offering, a
private sale, or a repurchase of shares by the investee.

2.3 Distinguishing features



Alternative investments such as hedge funds and private equity have several legal,
institutional and statistical characteristics that distinguish them from more typical pension fund
investments such as publicly traded stocks and bonds. Recent studies have suggested that these
strategies are able to earn superior returns to public equity market benchmarks (Kaplan and
Schoar 2003, Ljungqvist and Richardson 2003, Edwards and Gaon 2003) but also that returns are
volatile and heterogeneous, i.e. there is a substantial divergence between the performance of the
top funds and the bottom funds.

The largely unregulated status of these investing vehicles means that they are not subject
to the stringent reporting and transparency requirements of public equity and bond issues. The
lack of an active secondary market also renders these investments illiquid (especially private
equity and venture capital investments) and means that reported fair values are often based on
unobservable inputs rather than on quoted prices in active markets.

3. Hypothesis development

There is limited evidence on the determinants of pension plans’ decisions to invest in
alternative assets. Healey and Hardy (1997) use responses to the Goldman Sachs / Frank Russell
Survey of Alternative Investments to analyze pension fund managers’ incentives and deterrents
to investing in alternative assets. Most managers surveyed identified the ability of alternative
investments to earn higher returns as the main determinant of investment allocation to this asset
class. The deterrents to investing in alternative assets included perceived risk and illiquidity.
Companies that issued private equity were perceived to be those who could not access public
equity or debt markets. The high level of due diligence and monitoring required while making

investments in private equity and hedge funds was another deterrent. Chemla (2004), using data



from the Pensions & Investments survey 2001, concludes that plan size is a major explanatory
factor in U.S. and Canadian pension funds’ allocation to private equity and venture capital.

A stream of research in corporate finance has analyzed corporate pension plan funding
and asset allocation incentives in general. I review this literature below and develop hypotheses
about investments in alternative assets.

3.1 Risk-shifting

Jensen and Meckling (1976) describe the agency conflicts that can arise between equity-
holders and bondholders, rooted in the fundamentally different nature of their claims and in
equity-holders’ limited liability. If an investment yields very large returns, much above the face
value of debt, equityholders reap the benefits. If the investment fails, bondholders bear the
consequences. Therefore, as described by Harris and Raviv (1992), equity-holders have
incentives in ‘going for broke’, especially when the firm is close to financial distress. This
agency problem could manifest itself in equity-holders pursuing excessively risky projects when
the firm is distressed, possibly at the expense of bondholders.

Funding and asset allocation in defined benefit pension plans in the United States,
provides a particularly strong setting to study these risk-shifting incentives. The obligations of a
defined-benefit pension plan resemble regular secured corporate debt. Pension liabilities are
secured against the assets in the pension plan. If the firm terminates in bankruptcy with an
underfunded pension plan (i.e. the pension assets are insufficient to meet the liabilities), the
employees are bound to accept the reduced pensions that can be afforded to them with the assets
in the pension plan. In other words, equity-holders of a firm with a defined-benefit pension plan
essentially hold a put option on the pension assets, exercisable in bankruptcy. This option

consists of the right to sell the pension assets to the beneficiaries, at a strike price equal to the
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value of the pension liabilities. Shareholders, therefore, have an incentive to maximize the value
of this put option by underfunding the plan and investing pension assets in volatile securities.

Commentators have argued that the institutional arrangements in the United States
exacerbate these incentives. In 1974, the Employee Retirement Income Security Act (ERISA)
was enacted. ERISA created the Pension Benefit Guaranty Corporation (PBGC), an independent
government agency that insures corporate defined benefit pension plans. If a corporation enters
bankruptcy with an underfunded pension plan, the PBGC takes over the pension plan and
provides all beneficiaries a guaranteed pension, up to a maximum that is determined every year
by law. In order to pay the beneficiaries, the PBGC takes over the dedicated assets in the pension
plan; but to the extent to which the plan is underfunded, the PBGC has only the same claim on
the general assets of the corporation as an unsecured creditor. Plan sponsors, in return, pay for
this PBGC insurance via premiums that are a function of the number of employees and the
funding status of the plan.’

Sharpe (1976) and Treynor (1977) argue that PBGC insurance exacerbates risk-shifting
incentives of plan sponsors. With the advent of PBGC insurance, pension beneficiaries may only
have a muted incentive to monitor the sponsors’ pension investment policy. However, the
insurance premiums collected by the PBGC do not reflect either the credit quality of the sponsor
or the risks taken with the pension plan assets (Jin, Merton and Bodie 2006). This creates an
incentive for financially distressed firms to invest pension assets in volatile investments, so as to
maximize the value of the put option, net of the insurance premium owed to the PBGC.

The risk-shifting theory, or “PBGC insurance” effect, predicts that firms for which the

pension put option is more valuable have an incentive to maximize the value of this option, by

3 The PBGC insurance premium, however, does not depend upon the way in which plan assets are invested, i.e. on
the asset allocation profile of the plan, or on the financial health of the sponsor (i.e. the probability of the plan
sponsor defaulting on its obligation).
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investing pension assets in more high-risk asset classes. The put option is more likely to be
valuable for firms with underfunded pension plans that are subject to high financial and
operating risks. The testable prediction in the context of alternative investments is therefore:
Hypothesis 1: Firms subject to relatively higher financial and operating risks, and have more
underfunded pension plans, are more likely to allocate plan assets to alternative investments.

This prediction has been tested using pension plan investments in common stocks as a
proxy for the risk of pension plan assets. The empirical results, however, have been weak and
contradictory. Friedman (1983) uses data from 1977 and finds that corporations with highly
leveraged balance sheets and more volatile earnings tend to hold less equity and more debt in
their pension plans, contrary to the predictions of the PBGC insurance effect. Amir and Benartzi
(1999) also find that firms attempt to offset risk by choosing more conservative asset allocations.
Rauh (2008) re-examines this question using a panel of data from 1987-2003 and finds similar
results. These studies have concluded that the decisions to allocate pension assets between equity
and debt in reality appear to be more consistent with ‘risk-offsetting’, where firms with high
business risk or highly levered balance sheets tend to offset some of that risk by holding lesser
common stocks and more bonds in their pension plans.

3.2 Investment horizon

The lack of conclusive evidence to support the risk-shifting theory has motivated the
search for alternative theories to explain observed pension plan asset allocations. The argument
of Campbell and Viceira (2005) is particularly relevant in this context. They suggest that
individual investors may be limited in their ability to optimally diversify their portfolios on their
own, for reasons such as limited information, lack of financial expertise, limited access to certain

asset classes, transaction fees, and constraints on borrowing and short-selling. Therefore, they
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argue that defined-benefit pension funds can be cost-efficient vehicles for corporate shareholders
to implement their optical asset allocation.

Since pension plans are large relative to individual investors and have predictable inflows
and outflows, Campbell and Viceira (2005) argue that they are particularly well suited to hold
asset classes where liquidity is limited, such as private equity and alternative investments. This
suggests that pension plans with longer investment horizons are more likely to hold these
investments. Similarly, Healey and Hardy (1997) survey pension fund managers and find that
illiquidity is one of the major deterrents to investments in alternative assets. Pension funds with
longer investment horizons could perceive illiquidity to be less of a deterrent. The testable
prediction follows:

Hypothesis 2: Pension plans with longer investment horizons are more likely to allocate plan
assets to alternative investments.

Empirically, asset allocation is associated with the demographic profile of the pension
plan. Friedman (1983) and Amir and Benartzi (1999) show that pension plans with younger
workers (or longer horizons) tend to be invested more in equities, and that plans with older
beneficiaries (or shorter horizons) tend to invest more in bonds.

4. Research design

I test Hypothesis 1 and 2 with the following cross-sectional specifications:
Prob(DUMMYALT=1) = By + B1*FIRMSIZE + B,* LEVERAGE + B3*MTB + Bs*ROA + PBs*
0(ROA) + Pe*CFO + B7*a(CFO) + Ps*PLANSIZE + Bo* FUNDING + B1o* FUNDING” +
Bi1*HORIZON + B12*ARR,.; + B13*ARR,.2 + P1a*%EQUITY + Bis*%RE + Bi*FROZENI +
B17*FROZEN2 + B1s*CASHBAL + Year fixed-effects + Industry fixed-effects + €

(Equation 1a)
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%ALT = Bo + B1*FIRMSIZE + By*LEVERAGE + B3*MTB + Bs*ROA + Bs* 6(ROA) + Bs*CFO +
Br*6(CFO) + Bs* PLANSIZE + Bo* FUNDING + B1o* FUNDING” + B1* HORIZON + B12*ARR,.,
+ B13*ARR, > + B1a*%EQUITY + B15*%RE + B16* FROZENI + B17*FROZEN2 + B1s*CASHBAL
+ Year fixed-effects + Industry fixed-effects + ¢

(Equation 1b)

Equation 1a uses DUMMYALT, an indicator variable that is set to one if the plan has any
alternative investments (and to zero otherwise) as the dependent variable, and Equation 1b
uses %ALT, the proportion of plan assets allocated to alternative investments. Equation la is
estimated using logistic regression and Equation 1b using OLS.

I follow previous literature (Friedman 1983, Amir and Benartzi 1999 and Rauh 2008) as
well as the Standard and Poor’s Corporate Ratings Criteria (2003) in my choice of proxies for
financial and operating risk. I control for the size of the firm and the size of the pension plan with
FIRMSIZE (the natural logarithm of total assets of the firm) and PLANSIZE (the natural
logarithm of fair value of plan assets). I also include LEVERAGE (the ratio of debt to total assets)
and FUNDING (the fair value of plan assets less the projected benefit obligation, scaled by the
projected benefit obligation) to reflect financial risk. I include MTB (the market-to-book ratio),
ROA (profitability), 6(ROA) (standard deviation of profitability over the past five years), CFO
(cash flows from operations scaled by total assets) and ¢(CFO) (standard deviation of cash flows
over the past five years) to capture fundamental growth prospects and business risk.

Prior evidence on the relationship between plan funding and asset allocation has been
very mixed. For example, Friedman (1983) finds that the plan funding status has no effect on
asset allocation. On the other hand, Bodie, Light, Morck and Taggart (1985) find that poorly

funded plans are more likely to invest in riskier assets such as equities. In the face of these mixed
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results, Bader (1991) suggests that plan sponsors may be attempting to instead manage the
volatility of their contributions. While required contributions, calculated per ERISA rules, are
somewhat predictable for moderately funded plans, they become less predictable as plans
become deeply underfunded (they could be subject to accelerated funding requirements), or as
plans become very overfunded (they are unable to make tax-deductible contributions if plan
funding exceeds a certain limit) (Amir and Benartzi 1999). Therefore, both deeply underfunded
and deeply overfunded plans may be particularly concerned about minimizing contribution
volatility, and may invest in low-risk asset classes such as bonds. Amir and Benartzi (1999) find
evidence consistent with this prediction, i.e. that moderately funded plans are more likely to
invest in equities. To capture any such non-linearities in the relationship between plan funding
and asset allocation, I also incorporate FUNDING?, the square of the plan funding status.

To test Hypothesis 2, I include HORIZON, calculated as the ratio of the plan service cost
to the sum of service cost and interest cost. The larger the service cost relative to the interest cost,
the younger the plan beneficiaries are on average, and the longer the investment horizon of the
plan. I make this approximation as the duration of plan liabilities is not required disclosure. I
control for actual returns and lagged actual returns of the plan, and for the proportion assets
devoted to other risky asset categories such as equities and real estate. Further, I include
indicator variables to capture the current status of the plan and any history of plan amendments:
FROZENI is set to one if the plan has been frozen since the pre-2002 period; FROZEN? is set to
one for years after a freeze or reduction of benefits instituted after 2002, and CASHBAL is set to
one for years following a cash-balance conversion. I include year and industry fixed-effects at
the two-digit SIC code level, and cluster all standard errors at the firm level. Detailed variable

definitions and data sources are in Appendix A.
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5. Empirical results
5.1 Sample selection

Table I summarizes the sample selection. The sample selection starts with all S&P 500
firms that have defined benefit pension plans. I restrict the examination to S&P 500 firms to
strike a balance between sample size and data collection requirements. The primary data required
for this study are pension asset allocation disclosures, which are governed by SFAS 132(R) that
requires all pension plans to report the allocation of plan assets to equity, bonds, real estate and
other investments (FASB 2003). As SFAS 132(R) was issued in 2003, asset allocation
disclosures are usually available from fiscal years ending in December 2003 and later, and for
some firms that voluntarily disclose for fiscal year 2002 as well. Asset allocation disclosures
were examined and data on the proportion of pension plan assets invested in equities, fixed
income, real estate, cash or cash equivalents and alternative assets were hand-collected for fiscal
years 2002 to 2008, the period for which SFAS 132(R) was in effect. This yields a total of 2,267
observations for 327 unique firms. I eliminate firms from the utilities and financial services
industries by two-digit SIC codes due to difficulty in defining fundamental ratios consistently for
these industries. Eliminating observations with insufficient observations for the control variables
leaves a final sample of 1,469 observations from 255 unique firms.

The quality of asset allocation disclosure varies widely between firms (see Appendix B
for examples of asset allocation disclosures from 10-K filings). Even though SFAS 132R only
requires disclosures of plan assets allocated to equities, bonds, real estate and “all other” asset
categories, several firms voluntarily disaggregate or disclose the nature of investments that fall
into the “all other” category. Alternative investments are typically disclosed as part of “all other”.

Some issuers provide detailed breakdowns of the types of alternative investments and the
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allocations made to them (private equity, hedge funds, venture capital, real assets) while others
disclose only an allocation to ‘limited partnerships’ or simply to ‘alternative assets’. There also
exist firms that disclose a material category of opaque ‘other’ assets with no supporting detail.
These firms do not provide the reader with sufficient information to identify what the ‘other’
assets could be. As these opaque ‘other’ assets could potentially be alternative assets that are not
explicitly disclosed as such, the investments in alternative assets is measured with some noise.
5.2 Pension plan asset allocation

Table II describes pension asset allocation for the whole sample as well as distributions
by year. Panel A describes investment in equities and fixed income. The mean (median) equity
investment in the sample is 62.23% (64%). The mean (median) investment in fixed income in the
sample is 30.12% (29%). While the proportion of plan assets invested in equity increased from
2002 to 2004, it declined quite significantly in 2007 and 2008. The proportion of assets invested
in debt, on the other hand, increased over 2007 and 2008. There are two possible explanations
for this trend. First, defined-benefit pension assets and liabilities were off-balance sheet until
2006. From fiscal year 2006 onwards, Statement of Financial Accounting Standards 158
“Employers’ Accounting for Defined-Benefit Pension and other Postretirement Plans” came into
effect, requiring all defined-benefit plan sponsors to recognize the net funded status of defined-
benefit plans on the balance sheet. The requirement to recognize the funded status on-balance-
sheet could incentivize plan sponsors to minimize the volatility of the funded status, by moving
away from equity and towards fixed income investments (Amir, Guan and Oswald 2010).
Second, the financial crisis in 2008 and onwards and the resulting fall in equity values could
have contributed to the decline in the proportion of plan assets invested in equities, if plan

sponsors do not rebalance portfolios annually.
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Table II, Panel B describes allocations to real estate. The mean (median) allocation to real
estate investments in the sample is 1.76% (0%). Amongst firms with some real estate
investments (about 34% of the sample), the mean (median) allocation to real estate is 5.22%
(5%). The mean (median) allocation to cash or cash equivalents, described in Panel C, is 1.21%
(0%) for the whole sample, and 5.93% (3%) amongst firms with some allocation to cash or cash
equivalents. The mean (median) proportion of plan assets disclosed in an opaque category of
‘other’ assets is 2.48% (0%) for the whole sample, and 6.14% (4.2%) amongst firms with this
category.

Table II, Panel E describes plan allocations to alternative assets, the main variable of
interest. The mean (median) allocation in the whole sample to alternative assets is 2.19% (0%).
Amongst firms with some allocation to alternative assets (17.3% of the sample), the mean
(median) allocation is 12.64% (10%). Even though the magnitude of alternative investing is
modest, the allocations to alternative assets have increased steadily from a sample average of
0.62% 1n 2002 to 3.62% in 2008. Amongst firms with this category, the mean allocation has
increased from 6.94% in 2002 to 16.94% in 2008. The most commonly disclosed types of
alternative investments are private equity funds and hedge funds.

5.3 Explanatory variables

Table III describes the independent variables used to explain alternative investing by
pension plans. The mean (median) firm size in total assets is $38.6bn ($10.5bn). The sample,
therefore, consists of mostly larger firms that are more likely to sponsor defined-benefit plans.
The mean (median) leverage 25.1% (23.4%), and the mean (median) market-to-book ratio is 2.75
(2.78). Earnings (measured before pension expenses) are 6.6% (6.6%) of total assets, and the

mean (median) volatility of profitability is 2.6% (1.8%). Cash flows from operations are 11.7%
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(11.3%) of total assets, and the mean (median) volatility of cash flows scaled by assets is 3.2%
(2.5%). The mean (median) fair value of pension assets is $4.19bn ($1.11bn). The mean
(median) plan is underfunded to the tune of 16.5% (17.5%) of the projected benefit obligation,
while the mean (median) plan service cost is 33.5% (33.4%) of the sum of service cost and
interest cost. 11.2% of firm-year observations have some kind of plan amendment (soft freeze,
hard freeze, or reduction in benefit formula) in place before 2002, while another 15% of firm-
year observations have plan amendments introduced in 2002 or after. 10.7% of observations are
cash-balance conversions.
5.4 Correlations

Table IV displays Spearman correlations of the explanatory variables with the dependent
variables of interest. Both %ALT and DUMMYALT are similarly correlated with the explanatory
variables. Larger firms and larger pension plans are significantly more likely to have alternative
investments. Firms investing in alternative assets are also likely to have higher leverage, lower
profitability, and weakly lower cash flows from operations; this suggests that financially
constrained firms could be resorting to alternative investing to minimize pension contributions.
However, earnings volatility is negatively correlated with alternative investing, contrary to
expectation. Also contrary to expectation is the positive association with FUNDING; this could
potentially result from the fact that plans with high allocations to alternative assets earn higher
investment returns, resulting in improved funding positions for these plans. In the regression
tests, I control for actual plan returns in previous years to attempt to control for this effect.
HORIZON is negatively associated with alternative investing — i.e., plans with older beneficiaries

and a lower horizon are more likely to invest in alternative assets, contrary to Hypothesis 2. This
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suggests again that plans that are expecting to pay out benefits soon resort to alternative
investments to generate returns and improve plan funding in the near term.

Plans with alternative assets tend to have lower investments in equities but higher
investments in real estate. These plans are less likely to have a plan freeze in place from pre-
2002. Therefore, plans which have not negotiated - or were not able to negotiate benefit
reductions in the past are more likely to invest in alternatives. These plans are, however, also
more likely to institute plan amendments more recently.

5.5 Determinants of alternative investing

Table V displays the results of estimating Equation (1). The first two models examine the
determinants of the decision to invest in alternative assets, using the indicator DUMMYALT and
logistic regression (Equation la). Consistent with the univariate results, highly leveraged firms
are more likely to invest in alternative assets. Firms with lower market-to-book ratios and more
volatile earnings are also more likely to invest in alternative assets; taken together, the results
point to alternative investing by financially constrained firms that are seeking high investments
returns so as to reduce pension contributions.

Larger plans are significantly more likely to make alternative investments, consistent
both with larger plans having the superior expertise and resources needed to evaluate such
investments, and with larger plans having more opportunities to participate in alternative
investments. Contrary to expectation, FUNDING remains positively and significantly associated
with alternative investing; better-funded plans, on average, are more likely to make alternative
investments, even after controlling for lagged actual plan returns. To explore the implications of
plan funding further, I add FUNDING? as an additional explanatory variable. While FUNDING

remains positive and significant, the coefficient on FUNDING? is negative and significant,
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suggesting a non-linear relationship between plan funding and the likelihood of alternative
investing. The likelihood of alternative investing, therefore, increases as we move from very
underfunded to moderately underfunded plans; however, it declines when moving from
moderately underfunded plans to overfunded plans. Severely underfunded plans as well as well-
funded plans are therefore less likely to invest in alternative assets; this suggests, consistent with
Amir and Benartzi (1999), that these plan sponsors attempt to minimize contribution volatility,
which is likely to be a particular concern for such plans.

Overall, there is no evidence that very weakly funded plans invest in alternative assets as
a “gamble for solvency”, suggesting that the PBGC insurance effect, if any, is limited. However,
firms with alternative investments have a distinct profile — high leverage, low market-to-book
ratio, and volatile earnings. The high leverage, poor fundamental performance and low growth
expectations of these firms suggest that they may be financially constrained, and incentivized to
minimize pension contributions by increasing allocations to investments with high expected
returns. The effect of HORIZON is also insignificant, providing no evidence consistent with the
‘investment horizon’ hypothesis. In untabulated specifications, I try alternative measures of plan
horizon but continue to find insignificant results.*

The third and fourth models in Table V estimate Equation (1b), on the continuous
dependent variable %ALT, using ordinary least squares. Consistent with the DUMMYALT
specifications, highly leveraged firms with volatile earnings have more alternative investments.
The nonlinear association with FUNDING also remains. Inconsistent with the DUMMYALT

specifications and with Hypothesis 1, cash flow volatility is negatively and significantly

*1 estimate a weighted-average duration of plan obligations using the relationship between the PBO and ABO,
following Amir and Benartzi (1999): In(PBO/ABO) / In(1+g), where ‘g’ is the assumed salary growth rate. Missing
ABO disclosures for many observations means that this measure can only be calculated for 1,199 observations in the
final sample.
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associated with %ALT; i.e., firms with volatile cash flows are less likely to have high alternative
investments. Firms with plan freezes that were already in place at the beginning of the sample
period are significantly less likely to make alternative investments, suggesting that alternative
investing may be resorted to by plan sponsors that have been unable to negotiate reductions in
pension obligations, as a way to earn their way to stronger funding positions.
5.6 Consequences of alternative investing for plan returns

Apart from the possibility of higher returns, another motivation for alternative investing
is greater diversification of investments, as many alternative investment types are believed to be
relatively uncorrelated with, or only moderately correlated with public equity markets. In fact,
Edwards and Gaon (2003) state that the term ‘alternative’ assets is typically used to describe an
asset ‘capable of generating returns that are relatively uncorrelated with returns on long positions
in either stocks or bonds’. Diversification is cited as an important motivation for alternative
investing not only in surveys of fund managers (Healey and Hardy 1997, Chemla 2004), but also
directly by plan sponsors in 10-K filings, while explaining their investment strategies. Plan
sponsors with alternative investments also assume higher expected rates of return on their plan
assets: in the final sample, plan sponsors with DUMMYALT=1 assumed an average expected
return of 8.38% on plan assets, whereas plan sponsors with DUMMYALT=0 assumed only 8.20%
in the same period. This raises some natural questions: first, do plans with alternative
investments actually earn higher returns than other plans? Second, do alternative investments
indeed bring about the expected diversification benefits?

The financial crisis spanning years 2008 and after provide a natural laboratory for
exploring these questions. If alternative investments provide returns relatively uncorrelated with

equity markets, then we should observe plans with significant alternative investments performing
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better during the crisis period, relative to plans without these investments, after controlling for
the allocations to other asset classes during that time. I examine the determinants of actual plan
returns using the Amir and Benartzi (1998) model:
ARR, = Bo+P1*PLANSIZE, + B2*%EQUITY,.; + B3*%RE,.; + Ps*%ALT:.; + Bs*ARR,.; + Bc*ARR,.;
+e

(Equation 2)

The dependent variable ARR; measures the actual rate of return on pension assets over
year ‘t’. PLANSIZE is included as a control because larger plans are believed to earn higher
returns on average, due to superior expertise or investment opportunities and also from
economies of scale in administration and investment management. Equity and real estate
investments are, on average, riskier than fixed income and thus plans with a higher allocation to
these categories are expected to earn higher returns. %A4LT, the proportion of plan assets devoted
to alternative investments, is the variable of interest. In alternative specifications, I use
DUMMYALT. 1 also control for past years’ returns to capture any possible mean-reversion over
time in performance. Note that all asset allocation variables are measured at the end of the
previous year, so as to mitigate feedback effects and capture the effect of asset allocation
decisions on subsequent performance.

Table VI describes the actual returns earned by pension plans during the sample period
(2002-2008) and during later years of the crisis. In the 2002-2007 period, the mean (median)
annual actual return was 10.02% (10.85%) of total plan assets, and during 2008 the returns
dropped to a mean (median) of about -21% (-23%). Compounded returns over 2008-2009 were -
8.82% (-9.63%), and over the 2008-2010 period were 2.6% (1.72%). Panel B describes

Spearman correlations of returns with the explanatory variables from Equation 2. As expected,
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plan size is very strongly positively correlated with returns, but only in the pre-crisis period.
While plans with real estate allocations performed better in the pre-crisis period, plans with
higher equity or real estate allocations performed significantly worse in the crisis periods.

Table VII presents the results of estimating Equation 2. Panel A presents results
comparing the Equation 2 results across the pre-crisis and crisis periods. In the pre-crisis period,
larger plans and plans with higher allocations to equity and real estate produce higher actual
returns on average. Plans with allocations to alternative assets also earn higher returns;
alternative assets, therefore, exerted a positive influence on returns in the pre-crisis time frame.
During the crisis period, plans with high equity allocations performed significantly worse,
unsurprisingly, and larger plans no longer earn higher returns. The coefficient on DUMMYALT is
actually negative and significant at 10% - therefore, plans with alternative allocations actually
performed weakly worse that plans without. The coefficient on %ALT is also negative but
insignificant. The last two columns of Panel A present the results for the pooled sample spanning
both pre-crisis and crisis periods, with an interaction effect for the year 2008. Consistent with the
sub-sample results, the coefficient on CRISIS*DUMMYALT is negative and significant at 10%.

Table VII, Panel B presents the results of estimating a modified version of Equation 2,
where the dependent variables are compounded returns over the two or three year period
following 2008, and the independent variables are all measured as at the end of year 2007.
Consistent with the Panel A results, firms with high equity or real estate allocations before the
crisis performed significantly worse during the crisis. The effect of alternative allocations on
subsequent returns is negative but insignificant. Therefore, overall, there seems to be very little

evidence that plans with allocations to alternative assets weathered the market crisis better than
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their peers who invested only in ‘traditional’ stocks and bonds. If anything, the evidence
indicates that they performed slightly worse.
5.7 Sensitivity checks

I perform various sensitivity checks on the results. I control for the actuarial assumptions
used to measure the funded status and pension cost, namely the salary growth rate, discount rate
and expected rate of return. Several papers (Amir and Gordon 1996, Godwin, Goldberg and
Duchac 1996, Asthana 1999 and Bergstresser, Desai and Rauh 2006) show evidence consistent
with firms choosing actuarial assumptions opportunistically in order to achieve reporting
objectives such as minimizing reported funding status, maximizing reported income, and
avoiding covenant violation. Actuarial assumptions could be a potential correlated omitted
variable in the tests. Controlling for these assumptions, however, has no impact on the inferences.

Pension funding levels and asset allocation are also related to tax status. Thomas (1988)
shows that firms that pay more taxes tend to have better-funded pension plans. Frank (2002)
shows that firms with higher marginal tax rates tend to allocate a greater share of pension assets
to bonds. These results are consistent with firms choosing funding and asset allocation strategies
so as to maximize the tax arbitrage from funding pension plans and investing pension assets in
relatively highly taxed securities, i.e. bonds. This tax arbitrage arises because contributions to
defined benefit pension plans are tax-deductible and the income earned on pension assets is tax-
exempt. I also replicate the results controlling for the firm’s marginal tax rate. The coefficient on
this variable is insignificant and the inferences remain unchanged.
6. Conclusion

The number of defined-benefit pension plan sponsors disclosing investments in

‘alternative’ assets such as hedge funds and private equity has increased steadily over recent
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years, as have the proportions of plan assets devoted to them. In this study, I examine the
determinants and consequences of pension plan investments in alternative assets.

The evidence shows that plan sponsors making alternative investments have a distinct
profile: they tend to be highly leveraged, have volatile performance, and poor growth
expectations. This points to potentially financially constrained plan sponsors undertaking
alternative investments as a way to boost returns and thereby minimize pension contributions. I
also find a nonlinear relationship between funding status and alternative investments —
moderately underfunded plans are more likely to undertake these investments than either very
underfunded or very well-funded plans, consistent with such very underfunded or overfunded
plans attempting to minimize contribution volatility. I do not find any evidence that alternative
investing is associated with the investing horizon of the plan.

While plans with alternative investments earn higher returns in the pre-crisis period, they
do not perform significantly better during the crisis, and in fact perform slightly more weakly
than other plans. While this deserves further investigation, it suggests at first glance that the
purported diversification benefits from alternative assets may not have been realized.

This study takes the first step towards understanding the drivers and consequences of a
new and potentially important investment trend amongst corporate defined-benefit plan sponsors.
Anecdotal and survey evidence suggests that public pension plans also invest aggressively in
alternative assets; future research may examine the drivers of alternative investing in the arena of
public plans. Future research may also examine the determinants of investing in each class of
assets included in the broader category of ‘alternative assets’.
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Appendix A: Variable definitions

Variable name

Definition and data sources

%EQUITY

%FI1
%RE
%CCE

%OTHER

%ALT

DUMMYALT

FIRMSIZE
LEVERAGE
ROA

o(ROA)
MTB

CFO
o(CFO)
PLANSIZE
FUNDING
FUNDING’

HORIZON

ARR

%EQUITY is the percentage of defined-benefit pension plan assets invested in
equities. %RE is the percentage of defined-benefit pension plan assets
invested in real estate. Source: hand-collected from 10-K filings.

%F1 is the percentage of defined-benefit pension plan assets invested in fixed
income instruments. Source: hand-collected from 10-K filings.

%RE 1s the percentage of defined-benefit pension plan assets invested in real
estate. Source: hand-collected from 10-K filings.

%CCE is the percentage of defined-benefit pension plan assets invested in
cash or cash equivalents. Source: hand-collected from 10-K filings.

%OTHER 1is the percentage of defined-benefit pension plan assets disclosed
as being invested in ‘other’ assets, without further description. Source: hand-
collected from 10-K filings.

%Al is the percentage of defined-benefit pension plan assets invested in
alternative assets, which include private equity and venture capital funds,
hedge funds and real assets. Assets disclosed as being invested in ‘limited
partnerships’ are also included in %AI. Source: hand-collected from 10-K
filings.

DUMMYALT is set to one for firm-year observations where the pension plan
discloses some investments in alternative assets (%4AL7T>0), and set to zero
otherwise.

FIRMSIZE is the natural logarithm of (1+total assets at the end of the year).
Source: Compustat.

LEVERAGE is (long-term debt + debt in current liabilities) / total assets at the
end of the year. Source: Compustat.

ROA is income before extraordinary items and before pension expense / total
assets at the end of the year. Source: Compustat.

0(ROA) is the standard deviation of ROA over the past five years, with a
minimum of three years’ data required. Source: Compustat.

MTB is market value of equity / book value of equity. Source: Compustat.
CFO is cash from operating activities before pension contributions / total
assets at the end of the year. Source: Compustat.

o(CFO) is the standard deviation of CFO over the past five years, with a
minimum of three years’ data required. Source: Compustat.

PLANSIZE is the natural logarithm of (1+fair value of pension plan assets at
the end of the year). Source: Compustat.

FUNDING is the (fair value of pension plan assets — projected benefit
obligation) / projected benefit obligation, all defined at the end of the year.
Source: Compustat.

FUNDING? is FUNDING*FUNDING. Source: Compustat.

HORIZON is service cost / (service cost + interest cost). Source: Compustat.
ARR is the actual investment return on pension plan assets / lagged total
assets. Source: Compustat.
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FROZENI

FROZEN2

CASHBAL
ARR2008-2009
ARR2008-2010

FROZENI is set to one for pension plans that were frozen before 2002, and to
zero otherwise. Source: hand-collected from 10-K filings.

FROZEN? is set to one for years following a pension freeze that became
effective in 2002 or after, and to zero otherwise. Source: hand-collected from
10-K filings.

CASHBAL is set to one for years following a conversion of the plan into a
cash-balance plan, and to zero otherwise. Source: hand-collected from 10-K
filings.

ARR2008-2009 is the compounded return for fiscal years 2008 to 2009.
ARR2008-2010 is the compounded return for fiscal years 2008 to 2010.
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Appendix B: Examples of asset allocation disclosures from 10-K filings

Disclose and disaggregate alternative investments (Included in Alternatives sample)

M

Target % of Plan Assets
Asset Category Allocation 2006 2005
U.S. qualified pension plan
Domestic equity 44 % 46 % 46 %
International equity 15 15 14
Fixed income 28 26 29
Private equity 13 12 9
Cash — 1 2
Total 100 % 100 % 100 %
Plum Creek Timber Co
DECEMBER 31, DECEMBER 31,
2006 2005
Large Capitalization Domestic Equities 31% 30%
Small and Mid-Size Capitalization Domestic Equities 12% 11%
International Equities 14% 14%,
Fixed Income 33% 32%
Hedge Funds 10% 10%
Cash —% 3%,
Total 100% 100%

Disclose, but do not disaggregate alternative investments (Included in Alternatives sample)

At December 31,

2006 2005

Asset Category
Equity securities
Debt securities
Real estate
Other

Total

62.5% 63.4%

16.3 17.5
4.5 3.2
16.7 15.9

100.0% 100.0%

Other assets include cash and cash equivalents (primarily held for the payment of benefits), private equity and

investments in absolute return strategies.

Opagque disclosures of ‘Other’ investments (Not included in Alternatives sample)

Citigroup
Target asset U.S. pension assets U.S. postretirement assets
allocation at December 31 at December 31

Asset Category 2007 2006 2005 ™ 2006 2005 ™

Equity securities 15% to 40% 35 % 44 % 35 % 44 %

Debt securities 13.5t043.5 18 13 18 13

Real estate 6to 12 7 5 7 5

Other investments 18 t0 49.5 40 38 40 38

Total 100 % 100 % 100 % 100 %

(1) Reclassified to conform to the current period’s presentation.
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Table I: Sample selection

Criterion Number of Number of
observations firms

S&P 500 firms with defined-benefit pension plans from 2267 327

2002-2008

Firms from utilities or financial services (377) (56)

Firms with missing data for control variables (401) (16)

Final sample 1469 255
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Table II: Descriptive statistics of pension plan asset allocation

Panel A: Allocation to equity and fixed income

%EQUITY %FI

Mean Median Obs Mean Median Obs
2002 62.02 62 112 31.37 30 112
2003 64.63 65.2 198 28.92 28 198
2004 65.29 66 213 28.41 28 213
2005 65.07 66 239 28.27 29 239
2006 63.90 66 245 28.39 28 245
2007 61.68 64 233 29.74 29 233
2008 53.21 55 229 36.29 35 229
Whole 62.23 64 1469 30.12 29 1469

sample

Panel B: Allocation to real estate

%RE for whole sample %RE for sample with %6RE>0
Mean Median Obs Mean Median Obs
2002 1.38 0 112 4.99 4 31
2003 1.62 0 198 4.59 43 70
2004 1.58 0 213 4.43 4 76
2005 1.52 0 239 4.78 4 76
2006 1.77 0 245 5.29 5 82
2007 1.91 0 233 5.57 5 80
2008 2.31 0 229 6.62 6 80
Whole 1.76 0 1469 5.22 5 495

sample

Panel C: Allocation to cash and cash equivalents

%CCE for whole sample %CCE for sample with 2%CCE>(0

Mean Median Obs Mean Median Obs
2002 1.68 0 112 9.92 8 19
2003 1.32 0 198 5.95 3 44
2004 0.85 0 213 3.95 2 46
2005 1.16 0 239 5.77 3 48
2006 1.22 0 245 6.47 2 46
2007 0.89 0 233 4.81 2.2 43
2008 1.62 0 229 6.73 3 55
Whole 1.21 0 1469 5.93 3 301

sample
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Panel D: Allocation to ‘other’ assets

%OTHER for whole sample %OTHER for sample
with %OTHER>0

Mean Median Obs Mean Median Obs
2002 2.68 0 112 4 5.67 53
2003 2.10 0 198 3.35 4.95 84
2004 2.29 0 213 5 5.68 86
2005 2.33 0 239 4 5.30 105
2006 2.36 0 245 4 6.29 92
2007 2.71 0 233 5 7.10 89
2008 2.95 0 229 7 7.94 85
Whole 2.48 0 1469 4.2 6.14 594

sample

Panel E: Allocation to alternative investments

%ALT for whole sample %ALT for sample with ALT>0
Mean Median Obs Mean Median Obs
2002 0.620 0 112 6.94 6.50 10
2003 1.406 0 198 10.31 9.00 27
2004 1.562 0 213 10.73 9.00 31
2005 1.665 0 239 11.05 8.95 36
2006 2.380 0 245 11.44 10.00 51
2007 3.092 0 233 14.41 11.00 50
2008 3.621 0 229 16.94 13.00 49
Whole 2.186 0 1469 12.64 10.00 254

sample

%EQUITY 1is the percentage of defined-benefit pension plan assets invested in equities. %F/ is the
percentage of defined-benefit pension plan assets invested in fixed income instruments. %RE is the
percentage of defined-benefit pension plan assets invested in real estate. %CCE is the percentage of
defined-benefit pension plan assets invested in cash or cash equivalents. %OTHER is the percentage of
defined-benefit pension plan assets disclosed as being invested in ‘other’ assets, without further
description. %A1 is the percentage of defined-benefit pension plan assets invested in alternative assets,
which include private equity and venture capital funds, hedge funds and real assets. Assets disclosed as
being invested in ‘limited partnerships’ are also included in %A1
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Table III: Descriptive statistics of explanatory variables

Variable 25™ Petile Median 75™ Pctile Mean Std Dev
FIRMSIZE 8.382 9.258 10.148 9.350 1.323
LEVERAGE 0.159 0.234 0.329 0.251 0.139
ROA 0.036 0.066 0.105 0.066 0.081
o(ROA) 0.011 0.018 0.030 0.026 0.027
MTB 1.809 2.781 4210 2.754 0.176
CFO 0.074 0.113 0.153 0.117 0.070
o(CFO) 0.015 0.025 0.039 0.032 0.025
PLANSIZE 5.745 7.020 8.059 6.947 1.715
FUNDING -0.284 -0.175 -0.068 -0.165 0.186
FUNDING? 0.010 0.034 0.086 0.062 0.086
HORIZON 0.252 0.334 0.426 0.335 0.143
ARR,; 4.946 9.907 13.134 7.641 9.822
ARR,., -3.034 9.605 13.108 6.291 11.205
FROZENI 0 0 0 0.112 0.316
FROZEN2 0 0 0 0.150 0.357
CASHBAL 0 0 0 0.107 0.309

FIRMSIZE is the natural logarithm of (1+total assets at the end of the year). LEVERAGE is (long-term
debt + debt in current liabilities) / total assets at the end of the year. ROA is income before extraordinary
items and before pension expense / total assets at the end of the year. 6(ROA) is the standard deviation of
ROA over the past five years, with a minimum of three years’ data required. MTB is market value of
equity / book value of equity. CFO is cash from operating activities before pension contributions / total
assets at the end of the year. o(CFO) is the standard deviation of CFO over the past five years, with a
minimum of three years’ data required. PLANSIZE is the natural logarithm of (1+fair value of pension
plan assets at the end of the year). FUNDING is the (fair value of pension plan assets — projected benefit
obligation) / projected benefit obligation, all defined at the end of the year. FUNDING® is
FUNDING*FUNDING. HORIZON is service cost / (service cost + interest cost). ARR,;is the actual
investment return on pension plan assets / lagged total assets, for year t-1. ARR, ;s the actual investment
return on pension plan assets / lagged total assets, for year t-2. All source data are from Compustat.

FROZEN!I is set to one for pension plans that were frozen before 2002. FROZEN? is set to one for years
following a pension freeze that became effective in 2002 or after. CASHBAL is set to one for years
following a conversion of the plan into a cash-balance plan. FROZENI, FROZEN2 and CASHBAL are
hand-collected from disclosures made in SEC 10-K filings.
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Table IV: Spearman correlations

Variable DUMMYALT %ALT
FIRMSIZE 02327 0.2237"
LEVERAGE 0.084"" 0.0917"
ROA -0.056" -0.050"
o(ROA) -0.050° -0.054™
MTB -0.008 -0.006

CFO -0.049° -0.040

o(CFO) -0.034 -0.039

PLANSIZE 0274 0.263""
FUNDING 0.1927 0.194™°
FUNDING? -0.148™" -0.152°"
HORIZON -0.082""" -0.087""
ARR,; 0.086 0.089""
ARR,> 0.0817" 0.082""
%EQUITY -0.242"" 0258
%RE 0.176 " 0.174™°
FROZENI 0.1177 0.118
FROZEN?2 0.086 0.088""
CASHBAL -0.013 -0.016

* xk kE indicate statistical significance at the 10%, 5% and 1% level respectively.

DUMMYALT is set to one for firm-year observations where the pension plan discloses some investments
in alternative assets, and set to zero otherwise. %ALT is the percentage of plan assets disclosed as being
invested in alternative assets, which include private equity and venture capital funds, hedge funds, real
assets, and assets disclosed as being invested in ‘limited partnerships’.

FIRMSIZE is the natural logarithm of (1+total assets at the end of the year). LEVERAGE is (long-term
debt + debt in current liabilities) / total assets at the end of the year. ROA is income before extraordinary
items and before pension expense / total assets at the end of the year. a(ROA) is the standard deviation of
ROA over the past five years, with a minimum of three years’ data required. MTB is market value of
equity / book value of equity. CFO is cash from operating activities before pension contributions / total
assets at the end of the year. o(CFO) is the standard deviation of CFO over the past five years, with a
minimum of three years’ data required. PLANSIZE is the natural logarithm of (1+fair value of pension
plan assets at the end of the year). FUNDING is the (fair value of pension plan assets — projected benefit
obligation) / projected benefit obligation, all defined at the end of the year. FUNDING® is
FUNDING*FUNDING. HORIZON is service cost / (service cost + interest cost). ARR,;is the actual
investment return on pension plan assets / lagged total assets, for year t-1. ARR, ;s the actual investment
return on pension plan assets / lagged total assets, for year t-2. All source data are from Compustat.

%EQUITY is the percentage of defined-benefit pension plan assets invested in equities. %RE is the
percentage of defined-benefit pension plan assets invested in real estate. FROZENI is set to one for
pension plans that were frozen before 2002. FROZEN? is set to one for years following a pension freeze
that became effective in 2002 or after. CASHBAL is set to one for years following a conversion of the plan
into a cash-balance plan. %EQUITY, %RE, FROZENI, FROZEN2 and CASHBAL are hand-collected
from disclosures made in SEC 10-K filings.
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Table V: Determinants of pension plan investment in alternative assets

DUMMYALT %ALT
FIRMSIZE -0.079 -0.028 0.070 0.114
(0.249) (0.246) (0.422) (0.421)
LEVERAGE 22217 2.190° 5.145" 5.165"
(1.132) (1.144) (2.202) (2.205)
ROA 0.914 0.640 2.590 2.343
(1.283) (1.263) (2.283) (2.274)
o(ROA) 122377 122537 20.0897  20.801°
(5.786) (5.824) (9.749) (9.826)
MTB -0.005" -0.005"" -0.009 -0.009
(0.002) (0.002) (0.006) (0.006)
CFO 1.137 1.263 5.484 5.513
(2.447) (2.414) (4.068) (4.076)
o(CFO) -7.974 -8.228 -18.990°  -19.698"
(6.091) (5.982) (9.898) (9.985)
PLANSIZE 0.602°"" 0.540"" 0.473 0.407
(0.209) (0.207) (0.345) (0.347)
FUNDING 1.946 2.075" 4.031° 3.939"™
(0.851) (0.996) (1.560) (1.349)
FUNDING? -2.999° 3.345"
(1.709) (1.567)
HORIZON -0.035 -0.016 -2.193 2.112
(1.525) (1.522) (2.470) (2.468)
ARR,; -0.002 -0.004 0.009 0.006
(0.018) (0.018) (0.037) (0.037)
ARR,., -0.012 -0.014 -0.011 -0.012
(0.014) (0.014) (0.025) (0.025)
%EQUITY -0.066°  -0.066°  -0.168  -0.168"
(0.013) (0.013) (0.039) (0.039)
%RE 0.020 0.020 -0.042 -0.045
(0.052) (0.051) (0.116) (0.116)
FROZENI -1.461 -1.467 24187 2435
(1.061) (1.054) (0.921) (0.921)
FROZEN? 0.228 0.234 0.198 0.189
(0.382) (0.381) (0.857) (0.857)
CASHBAL -0.931 -0.854 -1.359 -1.252
(0.595) (0.584) (0.990) (0.984)
Constant -2.707 -2.535 7.477 7.719"
(1.959) (1.967) (4.498) (4.516)
Year dummies Yes Yes Yes Yes
Industry dummies Yes Yes Yes Yes
Observations 1,469 1,469 1,469 1,469
Pseudo R? 25.4% 25.8% 20.2% 20.3%

38



* ) k*Fx* indicate statistical significance at the 10%, 5% and 1% level respectively. Standard errors are
in parentheses. Standard errors are clustered at the firm level. Specifications in Panel A are estimated
using logistic regression, and specifications in Panel B are estimated using OLS.

DUMMYALT is set to one for firm-year observations where the pension plan discloses some investments
in alternative assets, and set to zero otherwise. %ALT is the percentage of plan assets disclosed as being
invested in alternative assets, which include private equity and venture capital funds, hedge funds, real
assets, and assets disclosed as being invested in ‘limited partnerships’.

FIRMSIZE is the natural logarithm of (1+total assets at the end of the year). LEVERAGE is (long-term
debt + debt in current liabilities) / total assets at the end of the year. ROA is income before extraordinary
items and before pension expense / total assets at the end of the year. a(ROA) is the standard deviation of
ROA over the past five years, with a minimum of three years’ data required. MTB is market value of
equity / book value of equity. CFO is cash from operating activities before pension contributions / total
assets at the end of the year. o(CFO) is the standard deviation of CFO over the past five years, with a
minimum of three years’ data required. PLANSIZE is the natural logarithm of (1+fair value of pension
plan assets at the end of the year). FUNDING is the (fair value of pension plan assets — projected benefit
obligation) / projected benefit obligation, all defined at the end of the year. FUNDING® is
FUNDING*FUNDING. HORIZON is service cost / (service cost + interest cost). ARR,;is the actual
investment return on pension plan assets / lagged total assets, for year t-1. ARR, ;s the actual investment
return on pension plan assets / lagged total assets, for year t-2. All source data are from Compustat.

%EQUITY is the percentage of defined-benefit pension plan assets invested in equities. %RE is the
percentage of defined-benefit pension plan assets invested in real estate. FROZENI is set to one for
pension plans that were frozen before 2002. FROZEN? is set to one for years following a pension freeze
that became effective in 2002 or after. CASHBAL is set to one for years following a conversion of the plan
into a cash-balance plan. %EQUITY, %RE, FROZENI, FROZEN2 and CASHBAL are hand-collected
from disclosures made in SEC 10-K filings.
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Table VI: Pension plan returns

Panel A: Descriptive statistics of returns

Variable 25™ Petile Median 75™ Pctile Mean Std Dev
ARR:

Pre-crisis (2002-2007) 7.379 10.848 13.935 10.024 8.082
Crisis (2008) -26.818 -22.952 -17.342 -20.997 8.022
ARR2008-2009 -12.670 -9.632 -5.519 -8.823 8.314
ARR2008-2010 -2.494 1.718 6.248 2.604 10.099

Panel B: Spearman correlations

ARR (Pre-crisis) _ ARR (Crisis)  ARR2008-2009  ARR2008-2010

EEE]

PLANSIZE, 0.123 -0.010 -0.034 0.014
%EQUITY,., 0.030 04107 0326 -0.290""
%RE,.; 0.1117° 0.080 -0.135" -0.113"
DUMMYALT,, 0.026 0.002 0.024 0.035
%ALT,; 0.025 0.007 0.030 0.041
ARR,; 0316 0.124" -0.113" -0.019
ARR,.> -0.169" -0.239"" 0.064 0.016

ARR is the actual investment return on pension plan assets / lagged total assets. ARR2008-2009 is the
compounded return for fiscal years 2008 to 2009. ARR2008-2010 is the compounded return for fiscal
years 2008 to 2010.

PLANSIZE is the natural logarithm of (1+fair value of pension plan assets at the end of the
year). %EQUITY is the percentage of defined-benefit pension plan assets invested in equities. %6RE is the
percentage of defined-benefit pension plan assets invested in real estate. DUMMYALT is set to one for
firm-year observations where the pension plan discloses some investments in alternative assets, and set to
zero otherwise. %ALT is the percentage of plan assets disclosed as being invested in alternative assets,
which include private equity and venture capital funds, hedge funds, real assets, and assets disclosed as
being invested in ‘limited partnerships’. ARR,;is the actual investment return on pension plan assets /
lagged total assets, for year t-1. ARR,.>s the actual investment return on pension plan assets / lagged total
assets, for year t-2.
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Table VII: Determinants of pension plan returns

Panel A: Comparison of pre-crisis and crisis periods

Pre-crisis Crisis Pooled
PLANSIZE, 0306 03107 -0.493 -0.579 028277 0285
(0.067)  (0.066)  (0.370)  (0.369) (0.067) (0.066)
%EQUITY,., 0.0577"  0.0597"  -0330" -0.328"  0.0537  0.055
(0.011)  (0.011)  (0.051)  (0.054) (0.011) (0.011)
%RE,.; 0.124°  0.123""  -0.155 -0.172 0.1197°  0.118
(0.038)  (0.038)  (0.149)  (0.151) (0.037) (0.036)
DUMMYALT,, 0.464" 2.171° 0.417
(0.268) (1.150) (0.270)
%ALT,., 0.050" -0.085 0.047"
(0.024) (0.081) (0.024)
ARR,; 0.110°  -0.1100  0.355" 0.349" -0.036 -0.038
(0.060)  (0.060)  (0.179)  (0.184) (0.047) (0.047)
ARR,> 0.0517  0.0517  -0.166 -0.171 0.039" 0.039
(0.022)  (0.022)  (0.221)  (0.222) (0.024) (0.024)
CRISIS -10.706°  -10.348"
(4.477) (4.530)
CRISIS*PLANSIZE, 0.792  -0.879"
(0.368) (0.366)
CRISIS*%EQUITY,., 03777 -0.375
(0.051) (0.054)
CRISIS*%RE, -0.256 -0.269"
(0.158) (0.158)
CRISIS*DUMMYALT, , -2.052"
(1.162)
CRISIS*%ALT,. -0.095
(0.086)
Constant 445277 43017 2732 3.172 14.0157°  13.859™"
(0.968)  (0.974)  (4.642)  (4.682) (1.182) (1.189)
Year dummies Yes Yes Yes Yes Yes Yes
Observations 1,327 1,327 271 271 1,598 1,598
R? 435%  43.5%  26.6% 26.1% 87.8% 87.8%
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Panel B: Did plans with alternative investments perform better during the crisis?

Dependent variable ARR2008-2009 Dependent variable ARR2008-2010

PLANSIZE 0.158 0.125 0.162 0.115
(0.236) (0.236) (0.320) (0.323)
%EQUITY -0.209°" 02137 0238 -0.2447
(0.038) (0.041) (0.046) (0.050)
%RE -0.599"" -0.610"" -0.682°" -0.697"
(0.097) (0.097) (0.131) (0.132)
DUMMYALT -1.139 -1.476
(0.881) (1.102)
%ALT -0.066 -0.082
(0.060) (0.080)
ARR 0.084 0.087 0.274 0.278
(0.165) (0.166) (0.218) (0.220)
ARR,; 0.134 0.140 0.176 0.184
(0.130) (0.131) (0.175) (0.176)
Constant 1.954 2.295 12.729" 13.199™
(3.353) (3.390) (4.183) (4.155)
Observations 277 277 266 266
R? 13.4% 13.4% 10.3% 10.3%

ARR is the actual investment return on pension plan assets / lagged total assets. ARR2008-2009 is the
compounded return for fiscal years 2008 to 2009. ARR2008-2010 is the compounded return for fiscal
years 2008 to 2010.

PLANSIZE is the natural logarithm of (1+fair value of pension plan assets at the end of the
year). %EQUITY is the percentage of defined-benefit pension plan assets invested in equities. %6RE is the
percentage of defined-benefit pension plan assets invested in real estate. DUMMYALT is set to one for
firm-year observations where the pension plan discloses some investments in alternative assets, and set to
zero otherwise. %ALT is the percentage of plan assets disclosed as being invested in alternative assets,
which include private equity and venture capital funds, hedge funds, real assets, and assets disclosed as
being invested in ‘limited partnerships’. ARR,;is the actual investment return on pension plan assets /
lagged total assets, for year t-1. ARR, > s the actual investment return on pension plan assets / lagged total
assets, for year t-2. CRISIS is set to zero for years 2002-2007, and to one for 2008.
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