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1 Introduction

There is by now a significant volume of literaturetba influence of the sponsoring company
on funding and portfolio allocation decisions of itsfiged benefit pension fund. This

literature is almost entirely theoretical. Dependimgwhich angle is adopted, theory predicts
whether or not it is beneficial to the sponsoring compahen pension plans invest more in
risky assets, or whether or not a sponsoring compasyahaincentive to underfund the

pension fund by lowering its contributions to the fund.

Relative to the number of theoretical studies, emgliwidence on this particular subject is
sparse, probably due to lack of data. One recent empaacdtibution is Cocco and Volpin
(2007) who assess whether the inclusion of insider-treis{ee. trustees that are also
executive directors of the sponsoring company) in thedbof UK defined benefit pension
funds affects the share of equities in the fund’'s pbotland the magnitude of the sponsor’s

contributions. They use cross section data on 90 UK peifismals for a single year, 2002.

We contribute to the empirical evidence on the refehip between pension finance and
sponsoring using a rich set of data on Dutch company pefisids. To our knowledge, this
is the first paper to test theoretical predictions is #rea in a comprehensive manner. The
main characteristics of Dutch funds are: dominance oheléfbenefit pension schemes,
absence of any pension benefit insurance, absence oittrest regulation concerning
sponsoring companies’ contributions, and a 50/50 represent#dtithe pension fund’s board
by employer and employee. These characteristics mha&eDutch system particularly
interesting for the research problem at hand, as optieary is particularly relevant for
defined benefit schemes, there is no benefit insurante it8 concomitant moral hazard
problems, and agency problems are imminent when emplogerearesented in the fund’s
board. The dataset is relatively rich, as it cov@@ t& 600 company pension funds over a ten
year period, 1996-2005. Hence, the difficult years 2000-2002, o$tioek market sentiment
and low interest rates, are included in the sample.edar, we use supervisory data on
required technical provisions of individual pension funds, wlattbws a more accurate
identification of underfunding or overfunding. Complemeytéo the data on company
pension funds, we collected data for 100 sponsoring firméohavhich were listed on the

stock exchange.



Our study is structured as follows. First we outline tigtitutional setting, including features
of the Dutch pension system, regulatory aspects and reeeds in fund coverage. Then we
give a brief sketch of the existing theoretical literaton the relationship between pension
finance and sponsoring firms. Next, we outline the nalogy and data used and present
our empirical results for the capital structure, spomsotributions, and portfolio allocation,
respectively.

2 The institutional setting

In this section we describe the institutional settingrduthe period under investigation. We
briefly sketch the Dutch pension system, regulation,raoent trends in pension funding.

2.1  The Dutch pension system

The Dutch pension system is remarkable for its high depeeden fully funded, defined

benefit occupational pensions. The value of pension fgedta is well over 100% of GDP.

The Dutch pension system has two main tiers, consistirg flat rate public scheme and
earnings-related, funded private schemes, mostly organisesh@iop funds. Most companies
offer a pension scheme to their employees, either ag@dnn a company pension fund or
participating in an industry-wide pension fuhtf.a pension scheme is offered, participation
is mandatory for the employee, so that the systenddoe described as ‘quasi-mandatory’.

The result is a coverage ratio of 91% for all workers.

As a result of this high coverage, the Dutch pensiod fadustry is well developed. In 2005
Dutch pension funds’ total assets were worth $ 780 billidrich accounts for more than half
of all Euro area pension assets (OECD, 2006). In relagvms to its economy, the
Netherlands has the worlds’ largest pension fund ind(Styyre 1).

[Insert figure 1 about here]

The Dutch pension fund industry includes more than 800 pensmis,fof which some 700
are company pension funds (the subject of this studypbadt 100 are industry-wide funds.



Defined benefit schemes are still dominant in the N&thds: 9 out of 10 workers have one.
In recent years, many pension funds switched from fiaahiegs-based to career average-
based pension schemes. The typical Dutch pension schesenfly aims at building up a

pension entitlement within 40 years, yielding a benefigiragy from 70 to 80 percent of the

career average-wage (including the first pillar flat fta¢@efit). Most career average-based
schemes apply wage inflation indexation, conditionalh@fund’s financial health.

2.2 Regulation

Each Dutch company pension fund has to be organised in alg@s| which is separate and
independent from the sponsoring companies. Most pension fanelsorganised in

foundations. One half of the foundation’s board is apgal by the employer, the other half
by the employees. Nevertheless the board membersauiad to act independently and only
in the fund’s interest. In principle, a pension fundsimbe able to continue functioning for the

benefit of all existing participants even if the spomgprcompany ceases to exist.

In the Netherlands, there is no public pension beimesitrance of any sort, like there is in the
US. The supervisory authority gives directions to individuads concerning the minimum
capital requirements and investment policy. The muopbrtant of these directions during the
period under investigation were the followfng

(1) Liabilities of the fund (accumulated benefit obligagp are valued by a fixed discount
rate with a maximum of 4%.

(2) Assets are valued in market prices, although in théeeasars of our sample period
pension funds were also allowed to value bonds by theégmnetion value.

(3) Basically, there are no investment restrictionsy ardlirective that investments have to be
‘solid’. This precludes, for instance, large financialemests of the pension fund in the
sponsoring company.

(4) The value of assets has to be greater than thiieafequired technical reserve. Hence,

there are no formal restrictions to premium holidays ewen refunds of employer

! If there is an industry-wide pension scheme, employershdiged to participate.
2 Our data sample period covers 1996-2005, and hence fallg tiefoyear 2007 in which a new, risk based
regulatory regime came into force.



contributions as long as the pension fund is in a healilaydial position. Furthermore, there

is no additional reserve requirement for risky assets.
2.3  Recent trends in pension fund coverage

Figure 2 shows the cover ratio of the median Dutch cosnpansion fund. The cover ratio is
defined as assets available to cover the technical prosisisra percentage of the required
technical provision (excluding reinsurance). The availgbiiif supervisory data on the
required technical provisions of individual pension funds méke®utch dataset that we use

unique, in that it allows identification of underfundedds.

The cover ratio of our sample of Dutch funds detetemtan 2000-2002 and recovered
partially in the following years 2003-2005, the last yearsunsample. The drop in the cover
ratio reflected the fall in fund profitability, which wasspecially related to negative
investment yields on equity. The crash in the stock nanemifested itself globally and the
development of the cover ratio of Dutch pension fundepsesentative of other countries’

defined benefit pension fund sectors as Well.
[Insert Figure 2 about here]

Figure 3 shows the percentile distribution of the caaéo in our sample. If we take a cover
ratio of 100% as the minimum level, then no more tleanpercent of the pension funds was
underfunded and then in one single year only, 2002. Althougtsupervision framework
considers nominal obligations — the indexation promiseshateéhard’ promises in a legal
sense — a cut-off point of 130% for the cover ratio igem@ppropriate as a measure of
underfunding. This benchmark also reflects the Dutch perfaioais’ common practice to
provide for a pension benefit in real terms. With an anmi#dtion rate of 2 percent (the
inflation target of the ECB) a nominal cover raticapproximately 130% would translate into
a real cover ratio of 100%. Hence, in the empirical partwill consider a cover ratio below

% This changed in September 2002, when the supervisor strergjtheneverage requirements. Since then a
minimum coverage of 105% was required. Furthermore an adalitieserve for investment risk had to be
formed. Basically these reserves had to be suffigigméat to ensure solvency in the case of a 40% epritg
decline and a 10% bond price decline.

* See for example Davis (2004) on UK developments whicHlgkitzose in the Netherlands.



130% as a state of underfunding (the red horizontal Tiéth a bench mark ratio of 130%,
more than three quarters of all funds (the light bine)lwent into a state of underfunding in
the crisis year 2002, when the stock market collapsedh@hef all funds (the yellow line)

of the sample went into underfunding already in 2001.

[Insert Figure 3 about here]

The drop in the cover ratio differed widely betweendsinFigure 4 shows the frequency
distribution of the change in the cover ratio betw&889 and 2002. Most funds’ cover ratios
fell by 10 to 50 percentage points. However, some fundstisaw cover ratio fall by more

than 50 percentage points, while a few saw their coveisrmcrease.

[Insert Figure 4 about here]

3 Theory and hypotheses

Pension funds provide means for individuals to accumdaving over their working life so
as to finance their consumption needs in retirement. KElyefeature of a defined benefit
pension fund, which is the dominant type of fund in the di#dinds, is that the pension plan
contains embedded options. Treynor (1977) was one of gietdirdescribe that a company
sponsoring a defined benefit pension plan owns a put optithe assets of the company and
the fund fall short of the pension fund liabilitiese thponsoring company has a put option to
give these assets to the pension beneficiaries as pagnetiquidate the pension fund. Since
the value of each option increases with the riskhef ainderlying assets, the sponsoring
company may have an incentive to increase the riskeoffisets (of the company and the
fund) beyond what is optimal for the pension plan padicis. This could explain why
“employer corporations urge pension fund managers tstimension funds in risky assets”
(Treynor, 1977, p. 632).

Although pension funds are legally separated from thesspony firm in the Netherlands (see
Section 2.2) - as they should be according to OECD iptescand EU directives - in reality
there is no watershed between the sponsor and its pensidnParticularly in the case of

® Different hurdle ratios would not alter the qualitatconclusions of the empirical analysis, only theitistical
significance.



funded defined benefit schemes, the dominant form in gteddlands, recurrent occasions of
overfunding and underfunding may lead to additional castsfloetween the two parties. In
case of a pension funding deficit, the sponsor may hawdetial or moral obligation to
increase contributions. In this respect, Kocken (2006) paiat that defined benefit pension
plans involve three embedded options including the one desdrjp@deynor (19775.First,
defined benefit pension plans often involve employer guarahtesmake additional payments
in case the fund’s cover ratio drops below some prefspddevel. This guarantee option is
written by the employer and can be exercised by the qqemdan participants if the cover
ratio drops below the minimum. Second, there is agettihg option for the employer to
default on its pension payment promises, written by tha participants (this is Treynor’s
option). Third, the employer can often exercise addé@mal indexation option, by not
granting inflation indexation. Usually, the employer vélercise the conditional indexation
option before the pension plan exercises the employaagtee option. Naturally, the option
to default can not be exercised before the emplgyarantee is. The exercise of all three
types of options is triggered by various values of the'&iodver ratio, making the volatility
of this ratio a key variable to the option values. Thiatilay of the cover ratio in turn will be
determined by the fund’s asset mix to a considerablenexter example, a shift in asset mix
from bonds to shares, by increasing the cover ratiolatility, raises the value of both the
guarantee option and the default option. Kocken also shbat a lower employer credit
rating reduces the value of the guarantee option and sege¢he value of the default option.

Finally, underfunding is demonstrated to increase the g anption.

As a result of the impact on relative option valuepeasion fund should reduce risk taking
for the benefit of its participants, by investing in leisky assets, if the sponsor has a high
risk profile, which may be proxied by high leverage or lgedd rating (Broeders, 2006).

From another perspective, that of optimal contractriheod capital market imperfections,
Cooper and Ross (2002) argue that company pension funds mawndeefunded in

circumstances when their sponsoring company makesolittie profits, is not able to borrow
(e.g. due to high leverage), and the investment yield ope¢nsion fund’s portfolio is lower

than the yield on the financial markets.

® Our summary of Kocken (2006) draws heavily on Ambachts{2€87).



From yet another angle, i.e., contracting theory eskl sharing between employers and
workers, Arnott and Gersovitz (1980) suggest that a risk-aviera may have underfunded
pension liabilities as a way to share risk with riskrae workers. Webb (2007) proxies risk
averseness by the inverse of a company’s size. Hencease of underfunding, when
corporate bonds are senior to pension claims, a simalhfias more incentives to shift risk to
the pension fund by raising its own leverage. Also Ippoli@86) sees underfunding as a way

to improve a firm’s bargaining position with labour unions.

Webb (2007) suggests that pension plan liabilities are simillang term debt. Accordingly,
pension plan deficits that must be funded are a debt bgwdesreas surpluses and unfunded
deficits are sources of equity) to the sponsoring firhe $ponsoring company, according to
Cocco and Volpin (2007) may thus have an incentive touiagbareholders by reducing
contributions to the fund, thus minimizing funds payabléé¢bt holders. Again, the incentive
is greater in a highly leveraged firm. Also, they wilhtidbute less to the fund per se, and will
have a larger dividend payout (Webb, 2007).

The hypotheses that we are going to test empiricalhcern asset allocation decisions of

pension funds and capital structure decisions, respeactivel

Capital structure:

I Pension funds have lower cover ratios/sponsor coniiitwhen their sponsoring
companies make little or no profits (Cooper and Ross, 2002)

ii. Pension funds have lower cover ratios/sponsor conitgitwhen their sponsoring
companies have high leverage (Arnott and Gersovitz, 1980; CampeRoss, 2002;
Cocco and Volpin, 2007);

iii.  Pension funds have lower cover ratios/sponsor contoibsitivhen their return on assets
is relatively low (Cooper and Ross, 2002);

iv. Pension funds have lower cover ratios/sponsor contibsitiwvhen the sponsoring firm
is small (Arnott and Gersovitz, 1980).

Portfolio allocation:
v. Defined benefit pension funds invest more in shares thanmede€ontribution pension
funds (Treynor, 1977);



vi. Defined benefit pension funds invest more in shares wiein $ponsoring companies
have high leverage (Cocco and Volpin, 2007);

vii. Defined benefit pension funds invest less in shares win&n sponsoring companies
have high leverage (Broeders, 2006).

Note that hypothesas andvii are diametrically opposed to each other.

4 Methodology and data

In view of the above mentioned hypotheses; we estimaidels with as dependent variable,
respectively’

- The pension fund’s cover ratio;

- The contributions of the sponsor over total contribugjon

- The proportion of shares in the fund’s asset podfoli

In view of the above hypotheses, we test the folloveixglanatory variables:
- Sponsoring company’s leverage;

- Sponsoring company’s profitability;

- Pension fund’s return on assets;

- Defined contribution dummy.

Furthermore, we add a set of control variables to ad¢clourall other factors determining
capital structure and portfolio decisions. First, we addtrol variables that represent
characteristics of the funds:

- Fund size. On the one hand, if a large fund is moréyltkebe rescued by the authorities,
there may be more temptation for the sponsoring firmnerfund than in the case of a
smaller fund. On the other hand, smaller firms maytdmpted to underfund pension
liabilities as a way to share risk with workers (Amanhd Gersovitz, 1980; Ippolito,
1985).

" Definitions of the variables are presented in AppeAd
8 Alternative variables could be the sponsoring compasta or some other measure of share price volatility
However, this would restrict our dataset too much as'lwlfyof the sponsoring companies are listed.
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- Maturity. A less mature fund which has less immedidtigations to pensioners may be
less afraid of becoming underfunded than a mature fundhwhas a large proportion of
pensioners, since risk aversion of the latter will pnegbly be greater.

- Reinsurance. The use of reinsurance is a way to dedreasance risk and may also be
used as a signalling device to signal financial soundness.

- Indexation. Indexation obligations demand additional fagdifforts. We expect pension
funds with conditional indexation or no indexation tavé lower cover ratios than

unconditional indexation funds.

Next, we add control variables for the sponsoring firms:

- Sponsoring company’s size. A large size of the sponsaongpany increases its ability
to sponsor the pension fund and may reduce incentives éounderfunding for a
bargaining counter with workers.

- Sponsoring company’s size relative to fund size. The pilityaof underfunding may be
expected to be greater if the pension fund is relatilaaige, not least for the impact
additional contributions will make on the sponsoring pany’s profit and loss.

Finally, we add a year dummy for each sample year.dumsmy variable captures the effects
of macro-economic trends or structural breaks, which @mmon to all funds. To our

knowledge, there have been no disruptive structural briakise supervisory framework

during the sample period.

The dataset we employ for the pension funds arenthwidual fund data underlying the
supervision data published in aggregated form in Tables 8.1 to &6 qliarterh&atistical
Bulletin of the Dutch central bank (De Nederlandsche Bank, Dd{Bshort). This dataset
comprises the entire population of Dutch company pensiafsfurhe data for the sponsoring
companies are taken froReach.

We leave out 437 fund-year observations with a cover ragiehithan 300%. We drop 31
funds (111 fund-year observations) with a cover rati@xactly 100% (these are pure DC
funds). We drop the fully reinsured funds from the data#kt ‘winsorize’ the dataset by
dropping the T and 99' percentiles of each variable’s distribution. This leausswith a
dataset containing between 5,200 and 7,000 observations fordlfioiat 600 pension funds.
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We selected data for all listed companies sponsoring gpawmnpension fund. For the
unlisted companies we selected companies with the largesiopefisds, leaving out
financial institutions (because of their incompatible abak sheet characteristics) and
subsidiaries of foreign multinationals (because thie o Dutch pension funds is presumably
weak). Hence, this selection procedure implies thatubesample including sponsor data is
biased toward larger pension funds. This selection procdatips to select those pension
funds that have a significant impact on the financialtjpesof the sponsoring companies.

Table 1 presents summary statistics for the samplesmpany pension funds and sponsoring

companies.

[Insert Table 1 about here]

Table 2 gives the means and medians for sub-samplpension funds, split by pension
scheme and indexation mechanism for pensioners. As dateheme and indexation are not
available for all funds all the time this split-up elsta loss of observations. Most funds have
defined benefit schemes and conditional indexation fosipears. Defined benefit funds
have higher reserves, receive more sponsor contrilsy@ma are larger and more mature than
defined contribution funds. Defined benefit funds do noestwelatively more in shares, as
hypothesized on the basis of Treynor (1977). Howevernsnaad medians do not always tell
the whole story, as they do not take account of tke ifavestment in shares may differ
between two groups of funds just because of one or atiegr variables influencing portfolio
allocation. Therefore, the issue is taken up again inntb#ivariate analysis in the next
section. The correlations indicate that funds with ad@@nal indexation have higher cover
ratios, higher sponsor contributions, and higher researessmaller in size, are more mature

and invest less in shares than funds with conditionabdndexation.

[Insert Table 2 about here]

Table 3 gives the correlation matrix for our set afiables. It appears that larger funds invest
more in shares. Funds using reinsurance have higher cti@s. The correlations between

variables of funds and their sponsors reveal no sigmficorrelation between a sponsor’s
leverage and the fund’s investment in shares. The atioelbetween the sponsor’s leverage
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and the fund’s cover ratio is slightly negative. Hoe sponsor’s profitability the correlation is
positive. As correlations do not take into account plessibility that two variables may
correlate just because they are both related to éthamable, we will perform a multivariate

analyses in the next section.

[Insert Table 3 about here]

5 Results for capital structure

5.1 The cover ratio

We estimate a model relating the pension funds’ coabBos by a set of explanatory and
control variables introduced in the previous section.us& GLS which unlike OLS allows

for the presence of autocorrelation within panels and sesestional correlation and

heteroskedasticity across panels. As capital structares typically autocorrelated and
heteroskedasticity is a common feature in panels, GleSpscially suitable to our purposes
(e.qg., Greene, 2003)

The first column of Table 4 shows the regression teswdfore including the sponsoring
variables. Except the conditional indexation dummy and esasional year dummy, all
variables are significant. Funds with more mature liaddi(i.e. with payments obligations
closer in time) and more equity investments (i.e. Witther asset risk) hold more reserves,
while funds without any indexation obligation (i.e. witbwier inflation risk) hold lower
reserves. Return on assets correlates positively théhcover ratio, which is in support of
hypothesisiii that pension funds have lower cover ratios when theturn on assets is
relatively low. Funds that use more reinsurance haveehigbver ratios, which may link to
stipulations by reinsurers about levels of risk that acetable.

[Table 4 about here]

For easier interpretation of the economic signifiean€ the explanatory variables, Figure 5

shows their contributions to the explanation of tbeet ratio. Each bar represents the partial
effect of one-standard deviation increase in a particen@tanatory variable on the mean
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predicted cover ratio. Maturity appears to be the nmgbrtant determinant, followed by the
proportion of shares in the asset portfolio.

[Figure 5 about here]

The second column of Table 4 presents the results wddingaexplanatory variables for the
sponsoring company. As we collected data for about 100 spragpnsmmpanies, the number
of observations falls to one-fifth. Yet, the overgdittern of the regression still holds; most
coefficients are robust. Only reinsurance and fund sige tbeir significance. As for the
sponsoring company variables, the results suggest thaihalduerage of the sponsoring
company has a negative effect on the fund’s coves.ratiis result supports hypothesisA
large size for the sponsoring company in absolute teffast& the cover ratio positively,
consistent with hypothesis that small firms are more likely to use pension ufudeting to
influence wage bargaining. The profitability of the spomgpiompany in a particular year
does not have a significant contemporaneous effect erfuthd’s cover ratio, contrary to
hypothesis.

5.2 The probability of underfunding

In this subsection, we address the probability of unddifign The dependent variable in the
probit model is a dummy variable ‘underfunding’ with th#olwing values:

underfunding = O if cover ratio > 130%
underfunding = 1 if cover ratie€ 130%

The choice for the 130% hurdle ratio was already digcligs Section 2.3. The frequency
distribution of underfunding is given by year in Table BeTyear 2002 stands out as a crisis

year with the most cases of underfunding, both in absald relative terms.

[Insert Table 5 about here]

® The main results of the probit analysis proved to hevery sensitive to the choice of the hurdle ratewér
hurdle rates gave less significant outcomes thoughtodite fact that there remain too few observatiorikén
underfunding group, which diminishes the discriminatory powdghisftype of model.
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The probit approach is taken from the literature on corpdrahkruptcy, being employed by
e.g. Bunn and Redwood (2003). The probit model is to be pedfdo the traditional
discriminant analysis according to comparative work gy keennox (1999), who shows that
the former can identify failing companies more accuydtehn the latter. We note that other
work on company failures has recently employed the dve(L974) model, which imposes
assumptions about the value of firms’ underlying assetiscapital structure. Whether the
firm defaults is determined by the market value of itstasseconjunction with the liability
structure. However, the Merton model requires a sharee o assess volatility and
information on default probabilities. This informationngeally is not available for our
sample of pension funds.

The results from the probit are shown in the first sedumns of Table 6. The first column
gives the results with the complete set of potegtedplanatory fund variables introduced in
the previous section. We have added the lagged reservesTiaigeason is that we expect
the probability of underfunding to be lower the higher taserves are the year before. Indeed,
the marginal effect for this variable is significantiaregative. The second column gives the
results omitting the insignificant variables. As expeéctfiunds with sizable reserves and funds
using reinsurance are less likely to run into a state @érdunnding. This is also true of funds
with high returns, which is consistent with hypothagighat relatively low returns give an
incentive to underfund. Mature funds are less likelydaubderfunded than immature funds.
The coefficients of the year dummies are significant indicate that macroeconomic
developments increased the risk of underfunding foiuatls, especially in the stock market
crash years 2000-2002.

The fourth column gives the results when adding sporgocompany variables, if

significant. As we collected data for 100 sponsoring congsarihe number of observations
falls by 75%. Yet, the fit of the regression still holaisd the coefficients of reserves and
reinsurance are robust. Maturity and return on aseeéstheir significance, which is due to
the loss of observations; see the third column whergei® is re-estimated using the sub-
sample of model 4. As for the sponsoring company vasalife results in model 4 suggest
that the relative size of the sponsoring company igmgortant determinant of the risk of
underfunding of the pension fund. A large size for ghensoring company relative to the
pension fund’s size, reduces the underfunding risk of tmpany pension fund. This is
consistent with hypothesis that it is the small risk-averse firms that may seelerfunded
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pension liabilities as a way to share risk with risk-ageworkers. Large firms may seek to
avoid underfunding due to reputation risk and to avoid repeonssen their credit rating.

[insert Table 6 about here]

6 Results for sponsor contributions

To the sponsoring company, the most direct way to infleghe pension fund’s cover ratio is
to lower its contributions to the fund. In this sectiga test the hypotheses formulated for
capital structure in terms of the sponsor’'s contributiolise dependent variable is the
contributions from the sponsor over total contributiceteived by the pension fund. The set
of explanatory variables is the same as before, thowlagilged cover ratio has been added.

The first column of Table 7 presents the results withacluding the variables from the
sponsor dataset. The cover ratio has a negative ceefficivhich suggests that sponsors
contribute more when their pension funds are lowenadifg. This would be consistent with
the exercise of guarantee options described by Kocken (20@6juitier find that sponsor
contributions are generally lower for larger pension fubdaturity, equity investment, nor
fund profitability are found to be significant for theséd of sponsor contributions. Sponsor
contributions are higher for funds using reinsurance, mdysause of stipulations of
reinsurers. We do not find a significant coefficient the defined contribution dummy. The
year dummies reveal that sponsor contributions incdefmemost funds to a higher level
since 2001, the episode where many pension funds had diffgcult

[Insert Table 7 about here]

The second column of Table 7 presents the results ingjutle sponsor variables. Again, the
sample shrinks to one-fifth due to the limited humifesponsoring companies in our dataset.
Most coefficients are robust to this and keep their B@arice and sign. Only the two
indexation dummy variables take over significance, and/¢lae dummies loose significance
except for the year 2002, which happens to be the hardedbygeension funds and sponsor
contributions must have been very welcome. As for $ip@nsor variables, sponsor
profitability is found to have a negative coefficienthigh is inconsistent with hypothesis
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and contradicts our earlier finding for the cover rafioe size of the sponsoring company has
a positive effect on contributions, which supports hypashesthat small sponsoring firms
are more likely to use pension underfunding to influencgewhargaining This result
confirms our earlier result for the cover ratio and wufudeling.

7 Results for portfolio allocation

In this section we test the hypotheses formulatedhferetfect of the sponsor on the funds’
portfolio allocation. The dependent variable is the prigo of shares in the pension fund’s

investment portfolio. The set of explanatory variabldbéssame as before.

Again, the first column of Table 8 presents the reswdfere adding the sponsor variables.
The defined contribution dummy has a negative coefficiamtich implies that defined
benefit funds invest more in shares than their definedriboition counterparts. This is
consistent with hypothesig As for the control variables, we find a significanggsitive
relationship between a fund’s cover ratio and its inmest in shares. Further, we find that
larger sized funds and less mature funds invest moteames. This is to be expected, as large
funds can better diversify risk in their portfolio andsl@sature funds have longer investment
horizons. The results further suggest that more proditdlohds and funds that use more

reinsurance invest less in shares.

[Insert Table 8 about here]

The second column of Table 8 presents the results wizdiding the sponsor variables.
Again, despite the shrinkage of the sample size mostideats keep their significance and
sign. Only maturity and reinsurance lose their signiteaand the coefficient of the defined
contribution dummy switches its sign from negative tsifpee. This means that hypothesis
no longer holds for the smaller sample. It shoulckéet in mind, however, that the small
proportion of defined contribution funds in our sample (ab&%) may be the cause of this
instability. As for the sponsor variables, we find angfigantly positive effect of leverage,
which is consistent with hypothesis and thus inconsistent wittii. We further find a
positive effect of the relative size of the sponsor.
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[Insert Table 9 about here]

8 Conclusion

This study presents empirical evidence on the influencepofisoring companies on the
funding and portfolio allocation decisions of their definegzhdfit pension funds. Several
hypotheses taken from the theoretical literature atedeusing a microdataset of around 550
Dutch company pension funds over the ten year period 1996-2008hired with a
microdataset on 100 of their sponsoring firms. The walgation in funding levels over this
period provides a natural experiment in the determinantanderfunding and portfolio

composition.

Our empirical tests address the influence of sponsonings fon pension funds’ cover ratios,
underfunding risks, as well as their decisions concerriagptoportion of their investment
portfolios that is allocated to shares. Moreover,diectly investigate the determinants of
sponsor contributions to the pension fund. This is tls fiaper to address these theoretical
issues in a comprehensive manner. Table 8 summarizevittenee found for the seven

hypotheses formulated in Section 3.

Summarizing unambiguous and significant evidence only, mee dmpirical support for the

following hypotheses:

- Pension funds have lower cover ratios when their spoms companies have high
leverage. This is consistent with the predictions afodr and Gersovitz (1980), Cooper
and Ross (2002) and Cocco and Volpin (2007).

- Pension funds have lower cover ratios when their mebur assets is relatively low. This
supports Cooper and Ross (2002).

- Pension funds have lower cover ratios and receiverlsp@nsor contributions when their
sponsoring firm is small. This is consistent with gredictions of Arnott and Gersovitz
(1980).

- Defined benefit pension funds invest more in shares whein $ponsoring companies
have high leverage. This confirms Cocco and Volpin (2007 canttadicts the prediction
of Broeders (2006).
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These results provide strong empirical support for theiagba consistent influence of
sponsors’ corporate financial structures on pension funtiinggly in the direction of greater
risk in the pension fund when there is more risk in thiparate balance sheet. The results
may justify closer focus by pension regulators on tharntial state of the sponsoring firm
than has been the case hitherto. It is notable that koich apply consistently in the
Netherlands despite the absence of pension benefit itguthat gives rise to moral hazard
on the part of the sponsor vis-a-vis the insurer. Suchrpattee likely to be even more
marked when such insurance is present, as historicallg id$and now in the UK also.
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Appendix A — Variable definitions

Conditional indexation dummy

=1 if conditional indagat = O if unconditional

indexation or no indexation

Contributions received from the

sponsor

Sponsoring company’s contributions over total

contributions

Cover ratio

Assets / Required technical provision

Defined contribution

dummy

= 1 if defined contribution; = 0 if defined benefit

Fund size

Logarithm of number of fund participants

Investment yield

Yield on investment / Value of invesiiseat the
beginning of the year

Maturity

Inactive fund participants / Active fund panpiants

No indexation

dummy

=1 if no indexation; = O if indexation

Reinsurance

Reinsured / Technical provision

Fund reserves

Reserves / Total liabilities

Fund return on assets

Result / Total assets

Sponsoring company’s size

Log(number of employees spogsmympany)

Sponsoring company’s size /

pension fund’s size

Sponsoring company’s balance sheet total / Pension

fund’s balance sheet total

Sponsoring company’s leverage

Sponsoring company’s dettiat@ssets ratio

Sponsoring company’s

Sponsoring company’s return on total assets

profitability
Shares Shares / Total investments
Underfunding Dummy variable = 1 if cover ratib 130%; = O if cover

ratio > 130%
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Table 1 - Summary statistics 1996-2005

Mean Median Standard Number of

(unweighted) deviation observations
Pension Funds:
Cover ratio 1.308 1.237 0.286 5211
Reserves 0.209 0.154 0.214 6731
Fund size 6.020 6.144 1.684 6119
Maturity 0.341 0.286 0.264 6242
Shares 0.227 0.230 0.191 7008
Return on assets 0.008 0.004 0.064 6986
Reinsurance 0.057 0.000 0.185 5583
Contributions from 0.801 0.844 0.269 6338
sponsor
Sponsoring firms:
Leverage 0.657 0.672 0.165 1053
Profitability 0.076 0.070 0.093 1052
Company size 8.322 8.211 1.617 1023
Relative size 11.244 3.003 27.222 1053

Explanatory note: Variable definitions are given in Apperfdix
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Table 2 — Summary statistics by pension scheme and indexatiarechanism, 1996-2005

Pension scheme Indexation mechanism for pensioners
Defined Defined Unconditional | Conditional No indexatign
benefit contribution
Cover ratio 1.282 2 1.431% 1.279 1.269
1.215%* 2) 1.307 1.216 1.176
Reserves 0.191** 2 0.249* 0.179 0.215
0.143* 2) 0.165** 0.143 0.092
Fund size 6.154** 5.593 5.846** 6.254 5.196
6.275** 5.983 6.157** 6.380 5.278
Maturity 0.348** 0.277 0.424** 0.336 0.425
0.298** 0.145 0.370** 0.284 0.359
Shares 0.253 0.243 0.186** 0.267 0.175
0.263 0.247 0.155** 0.279 0.084
Return on 0.003 0.006 0.011 0.003 0.003
assets 0.004** 0.000 0.009** 0.009 0.002
Reinsurance 0.048 0.029 0.035** 0.045 0.092
0.000* 0.000 0.000* 0.000 0.000
Contributions|  0.815** 0.678 0.855** 0.813 0.763
from sponsor 0.853** 0.676 1.000** 0.851 0.808
Number of 3,860 195 125 3,582 313
observations

Explanatory note: The first and second rows in eachgiedl the mean and median, respectively. Statig
significance of differences between categories at 5%4% significance levels are indicated by * and
respectively. Significance tests are based on t-testealysis of variance for differences in means by ipern
scheme and indexation mechanism, respectively, and asoReehi-square tests for differences in medi

Variable definitions are given in Appendix A.

a) Not applicable.

tical
*%
S
ans.
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Table 3 — Correlation coefficients, 1996-2005

Cover ratio] Reserves Fund size Maturity Shares Return
on assets$

Between funds:
Cover ratio 1.000
Reserves 0.792 1.000
Fund size -0.106 -0.034 1.000
Maturity 0.165 0.193 -0.083 1.000
Shares 0.125 0.229 0.314 -0.079 1.000
Fund’s return on assets 0.169 0.224 0.008 -0.039 0.006 1.000
Reinsurance 0.390 -0.042 -0.104 0.039 -0.07Y9 -0.014
Contributions by sponsor -0.072 -0.090 -0.126 -0.063 -0.072 0.021
Between funds and sponsors:
Sponsor’s leverage -0.079 -0.086 0.090 -0.159 0.026 -0.0p3
Sponsor’s profitability 0.147 0.181 -0.065 0.004 0.039 0.097
Sponsor’s size 0.077 0.110 0.408 -0.046 0.179 0.026
Sponsor over fund size -0.075 -0.139 -0.469 -0.206 -0.100 0.014

Sponsor’s| Sponsor’s| Sponsor's | Sponsor

leverage profit- size over fund
ability size

Between sponsors:
Sponsor’s leverage 1.000
Sponsor’s profitability -0.119 1.000
Sponsor’s size 0.184 -0.068 1.000
Sponsor over fund size 0.053 -0.015 0.113 1.000

Explanatory note: Variable definitions are given in Apperfdix
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Table 4 —GLS Regression results, 1996-2005
Dependent variable is the cover ratio
Without sponsoring| With sponsoring
company variables (1) company variables
(2)

Fund size(t-1) -0.003* 0.005
Maturity(t-1) 0.181* 0.144*
Shares(t-1) 0.179** 0.291**
Return on assets(t-1) 0.236** 0.200**
Reinsurance(t-1) 0.098** -0.007
Conditional indexation -0.049 -0.023
No indexation -0.099** -0.092*
Sponsoring company’s leverage -0.051*
Sponsoring company’s profitability 0.046
Sponsoring company’s size 0.016**
Sponsoring company’s size / pension fund’s size -0.000
Year 1999 -0.006 0.044**
Year 2000 -0.096** -0.085**
Year 2001 -0.201** -0.215**
Year 2002 -0.320** -0.373**
Year 2003 -0.279** -0.308**
Year 2004 -0.270** -0.303**
Year 2005 -0.232** -0.251**
Intercept 1.403** 1.220**
Pseudo R 0.310 0.478
Number of observations 3207 640
Number of funds 544 106
Explanatory note: The feasible generalized least squatiesator has been used, which allows for the prese
AR(1) autocorrelation within panels and cross-sectiooalelation and heteroskedasticity across panels. Ssffi
2nd ** indicate statistical significance at 5 and 1% Igvetspectively. Variable definitions are given in Apgpgr

ce O
Xe
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Table 5 — Frequency distribution of underfunding by year

Underfunding = 0 Underfunding = 1 Total

Observationg Percent Observatigns Percent Observations

1996 265 55.7 211 44.3 476
1997 305 65.2 163 34.8 468
1998 334 66.0 172 34.0 506
1999 332 65.4 176 34.6 508
2000 307 52.7 275 47.3 582
2001 181 31.8 388 68.2 569
2002 67 12.3 478 87.7 545
2003 68 12.5 477 87.5 545
2004 89 17.1 432 82.9 521
2005 130 26.4 362 73.6 492
Total 2078 39.9 3134 60.1 5212
Explanatory note: Variable definitions are given in Apperfdix
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Table 6 — Probit estimates, 1996-2005
Dependent variable is underfunding

(1) 2) (3) 4)

Marginal effects
Reserves(t-1) -4.398* 45754  -7.212*f  -7.138%
Fund size(t-1) 0.003
Maturity(t-1) -0.166** -0.158* -0.139 -0.250
Shares(t-1) -0.003
Return on assets(t-1) -0.643* -0.696¢ -0.23)7 -0.169
Reinsurance(t-1) -1.351** -1.433* -1.163% -1.144¢
Sponsor size over fund size -0.003*

Fixed effects
Conditional indexation 0.142
No indexation 0.047
Dummy 1999 0.139** 0.147** 0.002
Dummy 2000 0.239** 0.263* | 0.325*%  0.288**
Dummy 2001 0.345** 0.372** | 0.442* 0.425**
Dummy 2002 0.382** 0.412** | 0.509** 0.497**
Dummy 2003 0.208** 0.234**
Dummy 2004 0.205** 0.219**
Dummy 2005 0.156** 0.175**
Pseudo R 0.533 0.528 0.648 0.662
Number of obs. 3199 3724 764 764
Number of funds 618 670 123 123
Explanatory note: The reported marginal effects are changbg probability that underfunding = 1

for an infinitesimal change in each independent, continuatgble. The reported fixed effects are
changes in the probability that underfunding = 1 for a disarkange in each independent dummy
variable from 0 to 1. Standard errors (not reported)cateulated using the Huber/White/sandwich

estimator and allowing for correlation of observatiofor the same company. Suffixes * and
indicate statistical significance of the effects @l 1% levels, respectively. Variable definitions

given in Appendix A.

*%*

are
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Table 7 —GLS Regression results, 1996-2005

Dependent variable is sponsor’s contributions over taaiributions

(1) 2)
Cover ratio(t-1) -0.050** -0.119**
Fund size(t-1) -0.026** -0.032**
Maturity(t-1) -0.011 0.023
Shares(t-1) 0.012 0.072
Return on assets(t-1) 0.006 0.092
Reinsurance(t-1) 0.173** 0.362*
Defined contribution 0.020 -0.036
Conditional indexation 0.037 0.089*
No indexation 0.054* 0.093
Sponsoring company’s leverage -0.004
Sponsoring company’s profitability -0.135*
Sponsoring company’s size 0.012*
Sponsor size over fund size -0.000
Year 1999 0.007* 0.015
Year 2000 0.007 -0.012
Year 2001 0.023** 0.015
Year 2002 0.031** 0.040*
Year 2003 0.030** 0.037
Year 2004 0.028** 0.027
Year 2005 0.033** 0.018
Intercept 1.017 0.963
Pseudo R 0.062 0.072
Number of observations 3078 632
Number of funds 527 106

Explanatory note: The feasible generalized least squstiesagor has been used, which allows for the presei
AR(1) autocorrelation within panels and cross-sectiooalelation and heteroskedasticity across panels. Ssffi
and ** indicate statistical significance at 5 and 1% Igvedspectively. Variable definitions are given in Apgigr

A.

ce O
Xe
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Table 8 —GLS Regression results, 1996-2005

Dependent variable is the proportion of shares in theipe fund’s investment portfolio

(1) 2)
Cover ratio(t-1) 0.103** 0.235**
Fund size(t-1) 0.025** 0.038**
Maturity(t-1) -0.020* 0.012
Return on assets(t-1) -0.067** -0.227**
Reinsurance(t-1) -0.226** 0.041
Defined contribution -0.034** 0.116**
Conditional indexation 0.026 0.021
No indexation 0.000 0.032
Sponsoring company’s leverage 0.049**
Sponsoring company’s profitability 0.004
Sponsoring company’s size -0.004
Sponsor size over fund size 0.001**
Year 1999 0.047** 0.055**
Year 2000 0.027** 0.028**
Year 2001 0.034** 0.048**
Year 2002 -0.007 0.000
Year 2003 0.032** 0.054**
Year 2004 0.036** 0.070**
Year 2005 0.044** 0.081**
Intercept -0.048* -0.312**
Pseudo R 0.125 0.280
Number of observations 3216 637
Number of funds 551 106

Explanatory note: The feasible generalized least squatiesaéor has been used, which allows for the presei
AR(1) autocorrelation within panels and cross-sectiooalelation and heteroskedasticity across panels. Ssffi
and ** indicate statistical significance at 5 and 1% Igvedspectively. Variable definitions are given in Apgigr

A.

ce O
Xe
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Table 9 — Summary of evidence on hypotheses

Capital structure Sponsor Portfolio
Cover ratio Underfunding |contributions allocation
Hi - 0 +
Hii + 0 0
Hii + + 0
Hiv + + +
H, £
Hyi +
Hyii —

Explanatory note: + or — indicates evidence in supporgjanat a hypothesis. 0 indicates no significant resy
Blank indicates that the hypothesis was not testedefdrs to the hypotheses and their numbers mentianed

I

Section 3.

t
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Figures

Figure 1: Importance of pension funds in OECD countries, 2005 (%gdp)
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Figure 2 - Solvency and profitability
(Median company pension fund)
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Explanatory note: For variable definitions see Appendix A.
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Figure 3 - Percentile distribution of cover ratio
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Figure 5 - Contribution of selected explanatory variables
(Partial effect of one-standard-deviation increase in explanatory variable
on mean predicted cowver ratio)
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