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Abstract

This paper analyses investment strategies of three typestibutional investors — pension
funds, life insurers and non-life insurers — over the pet@@B-2005. We use balance sheet
and cash flow data, including purchases and sales of gfuég income and real estate. We
trace asset reallocations back to both active tradingrawmaluations and link investment
decisions to firm-specific characteristics and maavoemic variables. Overall, our results
indicate that all three investor types tend to be caatrdraders, i.e. they buy past losers and
sell past winners. Especially pension funds showed ttiavigur in the most turbulent part
of the sample — the crash of 2002 and early 2003 — implyingthkage institutions have a
stabilising impact on financial markets when this is neededt.nLife insurers tend to be
contrarian traders when they have a high proportionngfltmked policies, while non-life
insurers are contrarian when they have a more rigkinbss model.
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1. Introduction

As institutional investors manage a substantial partaifailfinancial assets, their behaviour
is likely to have a significant impact on financial mdrlsentiment. This is particularly
relevant in turbulent periods such as the collapseeofiticom bubble in 2000-2003 and the
credit crisis that started in 2007. In such circumstanossifutional investors may pursue
contrarian investment strategies (selling past winners ayiddp past losers), which are likely
to dampen excessive price movements. But they may &bkavb more like momentum
traders (selling past losers and buying past winners) and reagedluctuations in asset

prices’

Various papers have documented past-return based behavimwesfors. Grinblatt et al.
(1995) find that mutual fund managers tend to pursue momentumtnrerdsstrategies.
Badrinath and Walhal (2002) report weaker evidence of thisefegral types of investment
funds. Odean (1998) finds that the investors at a US brokéragee are reluctant to realize
losses, and presents evidence that is consistent witradan investment strategies. Grinblatt
and Keloharju (2000) is one of the few studies that addresstimgat behaviour of many
investor categories, including insurance companies. Theyummthat foreign investors tend

to be momentum investors, while domestic investors tebe tntrarians.

Most studies analyse firms’ investments in individual sto¥is take a broader perspective,
by considering past-return trading of th#ire asset portfolio, i.e. changes in the composition
of asset classes such as equity and bonds. Our resgestion is different from most other
studies, namely: how do investors reallocate their partinlresponse to (excess) returns on
these investmentategories? Our data allow us to distinguish between four asseseta
equity, fixed income, real estate investments and liquidtas3ée data do not contain

information on individual items within these categaries

Apart from this new perspective on asset allocatiois, gaper presents three extensions to the
existing empirical literature. First, we analyse inwent strategies ddll types of (Dutch)
institutional investors, i.e. pension funds, life insurargl non-life insurers. Earlier asset

allocation studies for the Netherlands have focused osiqgefunds (see e.g. Kakes, 2008;

! Contrarian trading and momentum trading are also kremwmegative and positive feedback strategies.



Bikker et al., 2009; Rubbaniy et al., 2010). To our knowledgee thee no similar studies on
insurers. This is a serious omission as insurers conmgioset one third of total institutional

investments in the Netherlands.

Our second contribution is the use of flow data on adtiading. Most asset allocation studies
are based on balance sheet data, which do not refletherhchanges in the asset mix are
driven by active trading or revaluations. We therefarmigine balance sheet data with flow
statistics which include total sales and purchases for ass¢t class as well revaluations,
direct investment returns and other cash flows (premiyagouts). This unique quality of
our data enables us to distinguish between active investpmdiny and financial market

conditions?

Finally, we relate investment behaviour to macroecooodevelopments and investor
characteristics, such as firm size, solvency and tptafity. This reveals which investor

characteristics are important determinants of the ¢ypevestment behaviour pursued.

The three types of institutional investors we consideel@mmon characteristics but also
important differences. For instance, life insurers padsion funds have a relatively long
investment horizon which makes it easier to absorb geort fluctuations, while non-life
insurers are likely to attach more importance to ttpeidity of their assets. Life insurers are
different in another respect: a significant part ofrtiassets — almost one third — consists of
unit-linked products, for which the investment risk is carriedHeypolicy holderg.Non-life
insurers and pension funds — which mostly offer defined besefémes in the Netherlands —
are fully exposed to investment risk, so their behavieumore likely to be driven by the
characteristics of their liabilities.

We find that investors — especially insurers — are mongraoan when selling than buying,
which suggests that investors are reluctant to realizedosn line with evidence by Odean

2 Using similar data for pension funds, Kakes (2008) findsDiath pension funds tend to buy (sell) equity and
bonds when the prices of these assets are declininggfrisvhich points at contrarian trading. Bikker et al.
(2009) find that Dutch pension funds partly rebalance theitfgtios but also allow for some free floating.
Rubbaniy et al. (2010) analyse monthly data on individuadstmwent items and find both positive and negative
feedback behaviour, depending on whether contemporaneaggedireturns are considered.

3 Many of these policies are related to mortgage and gnproducts. In the Netherlands, households typically
accumulate savings to repay their mortgage after 30 yednenefit optimally from tax deductibility of interest
payments. In many cases unit-linked products follow av&iatrategy by purchasing fixed proportions of asset
classes every month.



(1998) and Grinblatt and Keloharju (2001). Although all three invesategories tend to
follow contrarian strategies, determinants that engrusaich behaviour are different. For life
insurers, contrarian behaviour is strongest for firmghvei high proportion of unit-linked
products, while for non-life insurers such behaviour skated by risky business models.
Pension funds play a particularly stabilising role whearkets are most turbulent.

The remainder of this paper is organised as follows.i@e2t discusses the data and some
stylised facts. Section 3 introduces our measure of mtmetrading. Section 4 presents
regresssions that relate investment strategy to ecendevelopments and firm-specific

characteristics and the economy. Section 5 preseotsdbustness checks, while Section 6

concludes.

2. Data and stylised facts

We use data from a quarterly survey (see Appendix 1 foilgjet@Qur dataset includes 93
insurers and 83 pension funds, representing more than 70 pef¢dba Dutch sectors’ total
assets. The data are available over the period 2002-2005, sarbet from 1999 onwards.
This is a relatively short sample, but largely covansinteresting episode during which
institutional investors had to deal with adverse finangiatket conditions after the collapse
of the dotcom bubble. The Dutch insurance and pension indaselatively large, especially
because participation in a funded pension scheme is campudds most Dutch employees.
On a global scale, the relative proportion of Duttvestors is of course limited, but insofar
as their behaviour is representative for similar iagths worldwide our findings are also

relevant for global asset markéts.

We carry out an analysis of investment behaviour anderéias to investor characteristics
such as size, solvency and profitability. As indicated, data allow us to distinguish broad
asset classes but do not include information on individwestments. We also do not know
investors’ strategic portfolio weights and investmentqedi. So, although we cannot track
portfolio management at a detailed level, we can obserwhat extent insurers’ overall asset

allocation is consistent with contrarian or momemtuading.

* According to the 200%lobal Pension Asset Sudy by Watson Wyett, Dutch pension funds account for about 4
percent of pension assets worldwide.



Table 1 presents some stylised facts. Obviously, life inswed pension funds have much
larger balance sheets than non-life insurers, as tlaage financial assets for their clients.
By contrast, non-life insurers largely operate on agmyou-go basis and use their invested
assets as a short-term buffer. This also explainsnehylife insurers hold more assets with a
short-term maturity (i.e. less than 1 year). Looking &toader measure of liquidity, all three

sectors mainly invest in marketable assets. Presumalglyinsurers and pension funds are
more exposed to financial risk than non-life insurers.irTmwvestments are much larger

relative to premium income and benefit payments, whiy thiso invest a larger proportion

in equity and real estate. This difference in risk pea$ also reflected by other proxies such
as the standard deviation of the loss ratio (i.e.dhe of losses incurred to premiums earned).

Finally, pension funds invest more than insurers inigorassets.
[insert Table 1 about here]

Both for equity and bonds, the volumes of gross purchasgésales are strongly correlated.
Apparently, trades in both directions are clustered inqodat quarters. This robust stylised
fact is likely to reflect portfolio reallocations, botcross and especially within the broad
asset classes we consider He@raph 1 shows gross purchases of equity, bonds and real
estate as a percentage of the total transaction voluemep(rchases plus sales). For life
insurers’ and pension funds’ equity and bond investmeiniss,percentage is more than 50
percent in nearly all quarters, implying that they arebogers most of the time. For non-life
insurers, the relative proportion of gross purchases fltegualot, in line with their business:
compared to the other investors, non-life insurers &edylito liquidate their investments

more often to pay out insurance claims.

[insert Graph 1 about here]

® Typically, strategic portfolio reallocations take plaseually while tactical adjustments are carried out more
regularly. This includes important changes within broadtatasses. For instance, a firm may want to change
the duration of its fixed-income portfolio or the compiasitover sectors and regions, which may require
substantial purchases and sales.



3. Momentum trading measure

To investigate the relationship between portfolio adjustenand asset price development, we
use the momentum trading measure developed by Grinblati(&£995), which has been used
by many other studies (e.g. Badrinath and Wahal, 2002; Curcuty 20@09). The intuition
behind this indicator is straightforward: it relates mefrchases to revaluations, which
indicates to what extent investors tend to buy agbatshave increased in value. We apply
this approach to the relative weights of broad assetsebk in firm-specific investment

portfolios. Omitting a suffix for individual investors,gimomentum measure is defined as:

Mt = i n = Eﬁri =k rp.t—k) (1)

wheren = number of asset classes,= net purchase of asset class periodt, A, = total
value of asset clagsat the beginning of period cf, is net cash inflowy, = the yield on
asset class(capital gains), and, = the yield on the whole portfolio. The indicatosames

that investors act on the basis of excess returnsg ubm overall portfolio return of the
particular investor as a benchm&rkhe numerator in the first term reflects changeshén t
portfolio weight of asset clagslue to active trading: net purchasgsorrected for ‘passive’

trading assuming that cash inflows are invested accordindpetoasset allocation at the
beginning of the period. We distinguish three asset dags8): equity, fixed-income and

real estaté.

Active changes in portfolio weights for all three asdasses in periotdare multiplied by the
excess returns in periad-k . A negative value points at contrarian investmentegsain the

sense that investors realise capital gains of assetedlahat have outperformed the portfolio

® In Section 5, we will discuss the results of a robusstroeck using market returns instead of our firm-specific
revaluation data.

" For these categories — which are the bulk of totalsimvents — we have data on trading and revaluations. We
could also include liquid assets as a fourth category, althewglio not have flow data for these assets.
However, a robustness check shows that this hardljtaffe¢see Section 5).



average. Positive values would imply the opposite gyaef¥ momentum trading. The

momentum measure is calculated for each observatidwe isample.

Table 2 presents averages Mf over the entire sample, both for 1-quarter and 2-quarter
horizons and for current and lagged revenues @ and k =1, respectively). As indicated,
we do not know firms’ investment strategies so presentieget specifications provides a
sensitivity check of one important element: the investimhorizon. Most figures imply
contrarian investment behaviour. We also present sepaatentum measures for buys and
sells to check asymmetries. The evidence for contrdys&haviour is more pronounced for
sells than for buys in most cases. Apparently, investaanore inclined to show contrarian
behaviour following capital gains than losses. This asymymetin line with the findings of
earlier studies. Grinblatt et al. (1995) even find momentwhabiour for buys versus
contrarian behaviour for sells, while Badrinath and Wa@02®) report a similar difference
between entries into new stocks and exits. For US iok&dbreign portfolios, Curcuru et al.
(2009) find contrarian investment behaviour for sells and emtom behaviour for buys.

[insert Table 2 about here]

Graph 2 shows how the medians of the momentum medsavesdeveloped over time. In all
cases, pension funds exhibited relatively strong coatramading in the early part of the
sample (2002-early 2003). This makes sense, as stock pricesedestiarply in this period so
pension funds — which invest more in equity than insurersedeateto respond strongly. The
M; measure suggests that in the second half of 2003 theegtreemporarily changed to
momentum trading, implying — as stock prices recoveredt-athay funds continued to buy.

[insert Graph 2 about here]

Life insurers also followed a contrarian investmenttsgy in early 2002 according to most
measures. For the rest of the samplejndicates that they did not exhibit a clear contnari
or momentum investment strategy on average. Finallymin@entum measures for non-life
insurers show wide fluctuations that cannot easily be lintkedevelopments in financial
markets. Presumably, these are largely driven by shontliguidity considerations related to

their insurance business rather than developmenisaindial markets.



4. Investment strategy: explanatory factors

In this section, we present regressions that relate noumentum measure to possible
explanatory factors. These are macroeconomic vasablike market sentiment or economic
growth — but also firm-specific variables. Table 3 pres@abled regressions, relatig to
the size of institutions (measured by their total assets)ket volatility (VIX¥), GDP growth,
balance sheet liquidity, risk (standard deviation ofltiss ratio), financial position (solvency
ratio for insurers, funding ratio for pension funds), fpability (return on assets), the
proportion of foreign assets and — only for life insurershe proportion of unit-linked
products.

One interesting issue to investigate is whether coatrdsehaviour is different when markets
are relatively volatile (indicated by a high VIX indexpsofar as momentum trading is
inherently more risky, one may expect this behaviour fstitutions that pursue a ‘high risk-
high return’ strategy, which is likely to be captured by pability and the standard deviation
of the loss ratio. For balance sheet liquidity, expesto foreign assets and unit-linked
products we do not have strong a priori views about the imphut-linked life insurance
products are invested according to the policy holders’ meées. Often, these investments
are purchased in fixed proportions, which introduces avénalement that is difficult to

relate to either momentum or contrarian behaviour.

Like in Table 2, we present regressions both for 1-quanter 2-quarter horizons and for
current and lagged revenues. To investigate possible asyesnete also present separate
regressions for buys and sells.

[insert Table 3 about here]
For life insurers, most variables are insignificant amy all specifications, the main

exception being the proportion of unit-linked activities whekignificantly negative in most

cases. Apparently, life insurers tend to follow more @i@n investment strategies if part of

8 The VIX measures the implied volatility of S&P 500 indetions and is often considered an indicator that
reflects the market's expectation of global stock marétzttility over the next month.



their investment risk is carried by their clients. Farthore, this result is driven by sells,
indicating that unit-linked products particularly enhance stag behaviour by realising
capital gains. To the extent that unit-linked products carelsed to household investment
behaviour, this result is consistent with the finding ein@att and Keloharju (2002) that
households in Finland exhibit stronger contrarian behavioam bther investor types. Size,
risk profile, return-on-assets and GDP growth have afgigntly positive sign in some of the
regressions — although they are insignificant in mostsassuggesting that these variables
may discourage contrarian strategies.

Non-life insurers with a volatile loss ratio — refiegt a risky business model — tend to be
more contrarian. Perhaps, these insurers follow a storegent rebalancing strategy because
they believe this reduces their overall risk profil&kel.life insurers, return on assets and GDP
growth stimulates momentum behaviour in some of theessgyns. Finally, it is striking that
the impact of the VIX index is asymmetric: for buysstlaariable is negative — consistent with
life insurers — while for sells it is positive. Henae turbulent times non-life insurers are more
willing to buy assets that have declined in value, whidy thre less willing to realise capital
gains by selling assets. We do not have a clear explanfatiothis asymmetry; to some
extent, it may reflect that financial positions arerengesilient when stock markets are
relatively stable, which creates more scope for insuterraise their risk profile through a

growing exposure to equity.

For pension funds, the negative impact of the VIX viitkatvariable suggests that contrarian
trading is stronger during periods of market stress. Thishedsgrgely due to the early part of
the sample, when stock prices collapsed and pensials fonassively purchased stocks (see
Graph 2). This implies that the pension sector's staiglisole is strongest when this is

needed most.

It is interesting that some variables do not have apjaeatory power in most regressions.
This is particularly the case for the proportion ofefign investments and for investors’
financial positions. Regarding foreign exposures, only twethefspecifications for pension
funds have a significant coefficient, indicating motoem behaviour for buys and contrarian
behaviour for sells. For insurers, the finding that tharfcial position does not play a role
may reflect that the solvency ratio as reported tostigervisor does not capture their own
assessment of their financial position. De Haan anlle&g2007) conclude that Dutch



insurers in general do not consider official solvency irequents a binding restriction, which
is also illustrated by the fact that they typicallylhawo to three times the regulatory
minimum (see Table 1). Pension funds are more likehetguided by their funding ratio, but
they also have more flexibility to deal with set-bathan insurers — e.g. by raising premiums
or suspending indexation — which may enable them to pursue lanehg strategy that is
unaffected by their financial position most of the time.

5. Robustness checks

We performed two robustness checks (not reported, bualleafrom the authors). First, we
repeated the analysis with a momentum measure basedrossket categories, adding liquid
assets — deposits, short-term credit and cash — asratseplass. We do not have flow data
for this category, but revaluations per quarter would probablyclose to zero. For this
reason, and because the relatively small proportion sétassets, the results indicate that the
impact onM; is modest and the regression results are virtuallgahee.

Second, we repeated the analysis using market data aluaBens instead of the firm-
specific data from our dataset. For equity, fixed incaxme real estate we used, respectively,
the global MSCI stock market index, a proxy for fluctuasian bond prices and the ROZ real
estate indeX.These proxies are inferior to the ones we used gsdiveot take into account
differences across investors. For instance, the M8@¥x gives a biased picture of equity
performance for firms that invest in non-listed equayr bond yield indicator does not take
into account differences in duration and credit risk, #twedROZ indicator is only relevant for
Dutch real estate. Nonetheless, it is useful to cautythis robustness check as we do not
know how reliable the revaluation data are, while invastaaly also consider broader market
indicators. Simple correlations show that the MS@Eiis highly correlated (71%) with the
median equity performance in our dataset, followed bybthe yield proxy (31%) while the
ROZ is not significantly correlated (2%) with our data.

° The bond yield proxy is based on the assumption thakegercent increase (decrease) in long-term interest
rates leads to a five percent decline (rise) in bofmeg. The ROZ index is an overall index of Dutch realtesta
investments, published annually by tRaad Onroerende Zaken; we translated this into quarterly observations
using a spline function.
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The results are very similar to our initial findings pension funds, but somewhat different
for insurers. In contrast with our results in Table 2, tiean value of the momentum measure
of both life and non-life insurers is not significanttlifferent from zero for most
specifications. However, these overall mean valuek mhesfact that the momentum measure
fluctuate over time, similar to the pattern in GraphHr2most regressions with explanatory
factors, the VIX impact now has a significantly negatsign for life insurers and a positive
sign for non-life insurers. This suggests contrarian belbavby life insurers in turbulent
times, in line with pension funds. Non-life insurerg anore likely to show momentum
behaviour in such periods, but because their total amsetaodest compared to the other two
categories (see Table 1), the overall conclusion msndiat institutional investors have a

stabilising impact in markets when this is needed most.

6. Conclusion

We analyse investment behaviour of three types of institakiinvestors — life insurers, non-
life insurers and pension funds — using a quarterly dataseinhp including balance sheet
data but also flow data on active trading and cash fl@vsrall, our results indicate that all
three types of investors tend to be contrarian rathen tmomentum traders. Investors’
behaviour is not constant over time, however, ndrtise same for all institutions within one
sector. Contrarian investment responses are most prombwaken selling assets, i.e.
following capital gains. Pension funds show the strangestrarian behaviour in the most
turbulent part of the sample, implying that these instihgihave a stabilising impact when
this is needed most. Life insurers tend to be more caantréraders when they have a high
proportion of unit-linked policies, while non-life insurene more contrarian when they have
a relatively risky business model. Non-life insurersvglthe least contrarian behaviour. In
view of their relatively small size, however, the lk investment behaviour of Dutch
institutional investors can be designated as being comtrdnaofar as these outcomes are
representative for the insurance and pension industry worlgwide would imply that
institutional investors are a stabilising factor in assekata.
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Appendix 1 Survey data

We use data from a quarterly survey that was carried o@tdystics Netherlands and De

Nederlandsche Bank, which consists of three types af dat

- A detailed balance sheet of pension assets and liabilities. Assets include listed and
nonlisted shares, real estate, fixed income (bonds, laard)deposits. These can be
further split into subcategories: by counterparty (coaf®r sector, government,
households) and domestic versus foreign investments. OCasetlatoes not include off-
balance sheet exposures, such as derivatives.

- Flow data of the main investment categories. These are split into transactions and other
changes (mainly changes in valuation).

- Costs and benefits, including contributions received and benefits paid (i.aurgrsclaims,
pension benefits). Pension contributions include botdulae premiums and ad hoc
contributions by the sponsor.

These data are available on a quarterly basis oveetiied 2002-2005, after which the set-up
of the survey was changed. A subset is available from d89&rds. The survey does not
cover all insurers and pension funds, although all thgelanstitutions are included. In

addition, insurers are part of the same financial grougnatport identical data, scaled by
their total assets. In these cases, we only includatyest entity. Comparing the institutions
we use in our calculations to the official aggregate figiwe2005Q4, life insurers, non-life

insurers and pension funds account for, respectively, 73, 6I4pdrcent of total assets in

their sectors.
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