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1. Introduction

Asset allocation is the process of distributingdsimmong various asset classes. Investors choose
the optimal mix of investments consistent with thaieferences in terms of risk aversion and
expected return. Many asset-pricing models asshateassets are held by a representative agent.
In reality, however, investors do not form a homumes group, but differ from each other in
several aspects. Possible sources of investor dgeteeity include investors’ preferences,

institution-specific characteristiésegulatory issues, or varying degrees of irratitredhavior.

Differences between investors are likely to beewttid in their investment behavior. This holds
as well with respect to portfolio adjustments tampes in the macroeconomic environment.
Macroeconomic variables such as interest ratefgtiofi and exchange rates as well as the
corresponding expectations, which may differ betwesestor types, affect investment decisions
through their impact on the discount rates usechfmtalize future cash flows (see, e.g., Solnik,
2000).

The main purpose of our paper is to investigate bfferent investor types change their
portfolio compositions with changing business ctinds. We consider three types of investors:
(1) private households, (2) commercial investorshsas non-financial firms or non-profit

organization, and (3) institutional investors. Tlagter are professionnally-managed fiduciary
organizations that invest the savings of privat@ividuals. In particular, we are interested in
whether institutional investors differ from the ethtwo types with respect to their asset

allocation decisions following changes in the macmmomic environment.

The expected asymmetry between institutions oneottee hand, and private and commercial
investors on the other hand is motivated by regwyaissues. Among the many reasons that may
cause heterogeneity in investment behavior, welatparticular importance to the fact that the
Swiss law imposes strict rules on certain instiogl investors regarding their portfolio
composition. Pension funds, for instance, are &thivith respect to the share of equity in their
portfolios. Similar strict rules apply to insurano@mpanies. These regulations are likely to have
direct as well as indirect effects on the asseaication decisions of institutions. Consider a
situation where a pension fund is close to itsvedid equity limit. Let us further suppose well-
performing stock markets. As a result, stocks iaseein value relative to other assets, and the

share of stocks in the pension fund’s portfolio eeds the limit imposed by law. While this

! Examples of institutional characteristics are sajimn of ownership and control between stakehslderd fund
managers, compensation contracts or other incenteevalier and Ellison 1996).
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pension fund is forced to sell equity, unregulatecestors with equity holdings are much less

likely to get rid of their stocks under these cimgtances.

Note that differences in observed portfolio struoesubetween investor types may not only result
from active buying and selling of securities foliogy a change in (expected) business conditions.
Such dissimilarities in asset holdings can as ieltaused by the original portfolio composition,
i.e., the choice of the portfolio’lseta. Stock market movements have different effectasset
holdings depending on a portfolio’s risk profilec@rdingly, investment heterogeneity refers to

both types of behaviors.

The topic of investor heterogeneity and portfolimice is relevant for several reasons. Even
though a lot of research has been devoted to a#lseation decisions, little is known about
differences between individually and professionatignaged funds and the effects on portfolio
decisions (O’Connell and Teo, 2004). Further rede#s certainly needed in this area. The topic
is also of great importance from a macroeconomiatpaf view. In case the two groups react
differently to changing business conditions, fostamce, shifts in their relative market weights
are likely to imply a change in the way assetspaiged (Cohen 1999). To see this, let us assume
a situation where managed funds tend to buy whaek girices are falling and sell when prices
have been rising. Such a behavior has a stabiligffect on stock price movements. In case
individuals eventually control a larger share dal® stock holdings, which may be one possible
outcome of the currently debated Social Securityafization in the US, destabilizing effects on
stock markets could result. Finally, we provide device on investor heterogeneity and
investment behavior for Switzerland. Even thoughit&wand is considered as an important
financial center, there are very few studies ab#laon investment heterogeneity in Swiss

financial markets.

Our data include monthly portfolio holdings sorteyl investor type deposited in Swiss banks
over the time period from November 1998 to Noven®@d4. In accordance with the relevant
literature, portfolio holdings are categorized irttte main asset classeguity instruments
(stocks) andixed income (debt or bonds). Following Cohen (1999), we chiaréze the asset
allocation decisions by computing on a monthly &#githe fraction of stocks and bonds held by
each investor type relative to the economy-widelstwldings, and (ii) the share of stocks held
by each investor type relative to its total portddholdings. In order to link the asset allocation

decisions to the macroeconomic environment, weessgthese relative asset ratios on a set of
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macroeconomic variables. Furthermore, we carryaougctor autoregression analysis in order to

find out about potential temporal interaction eféelosetween the investor groups.

Our empirical results reveal significant differead®tween the behavior of institutional investors
on the one hand, and private and commercial inv®sto the other hand. In particular, private
and commercial investors hold relatively less gqaitd bonds in their portfolio with an expected
downturn, while institutions increase their relatistock and bond holdings with weaker
economic prospects. Furthermore, private and comialemvestors take into account past
investment decisions of institutional investors,letthe latter do not seem to base their portfolio

choices on the past behavior of the other marlestgs.

The new aspects of the paper are as follows thgdirst study that uses Swiss data to investigate
how portfolio holdings of different investor categgs are changing with business conditions. We
also provide further empirical evidence on the steeent behavior of institutional investors.
Even though asset holdings of institutional investmow exceed directly-held individual
holdings in G7 countriesthe bulk of empirical research has looked at tvestment decisions
of retail investors. Finally, we use a vector aegpession model to explore potential interactions

over time between the asset allocation decisiotisendlifferent investors types considered.

The paper is structured as follows. Section 2 kesithe existing literature and states the main
hypothesis. Section 3 describes the data. Thetsesué in section 4. Section 5 includes

robustness tests, and section 6 concludes. Supplamestatistics are relegated to the appendix.

2. Review of existing literature and tested hypothesis

Many asset-pricing models are based on the assomiitat assets are held by a representative
agent. In reality, however, different types of isiges behave differently with respect to their
investment behavior (Cohen 1999). Even though iesef arguments have been put forward in
the investment literature why different types oféstors may invest differently, it is generally not
well understood what constitutes utility for antigional investor as opposed to an individual
investor. In what follows, we list main arguments iavestor heterogeneity put forward in the

literature and also mention possible effects oetaafocation decisions.

2 As of 1997, the ratio of institutional to direailtlings was 1.5 across G7 households (Davis, 20@&jtutional
holdings equal 100 percent of GDP in G7 countaesl 200 percent in the U.S. and U.K. (Davis and,2@01).



Information

As Davis and Steil (2001) argue, institutions aenegyally larger organizations, with more
sophisticated decision support systems and areeftrer better informed than individuals.
Accordingly, institutions may have better diversifiportfolios or may in general behave more

rationally compared to individual investors wittspect to their asset allocation decisions.

Risk aversion

Based on the pioneering work by Kahnemann and Kye($979), numerous studies have

investigated links between risk-taking, equity ingdand past performance of investors (e.g.,
Bernatzi and Thaler, 1995; Barberis, Huang and &3ar2001). While the bulk of the literature

focuses on retail investors, only a few studieklab institutional investors. Davis and Stell

(2001), for instance, find that institutional int@s exhibit a lower degree of risk aversion in
their investment behavior compared to householdSofnell and Teo (2004) provide evidence

for a procyclical behavior of institutional invesdp which they relate to dynamic loss-aversion,
narrow-framing and overconfidence. Cohen (199%altly compares asset allocation decisions
of individuals and institutions. He finds that ithstions have a more constant relative risk

aversion than individuals.

Time horizon of investment

According to Dennis and Strickland (2002), instdotl investors have a rather short time
horizons of investmeanThey orient themselves mainly on past marketrnstuvhich may lead to
selling during a market decline. In contrast, indiixals are said to make decisions based on long-
term criteria, but they are exposed to psycholddicses as well. An example of such a bias is
the so calledlisposition effect. The disposition effect describes an investmehabier of selling
past winners, but refusing to sell past losers @Dd#998). As Shapira and Venezia (2000)
outline, however, the disposition effect may notyamold for individuals, but for institutional

investors as well.

Herding

Herding behavior is the term used to describe sitng in which a group of individuals react

coherently without there being any co-ordinatiotwsen them. Institutional investors may have
a preference for herding due to fear of reputatiamage (Dennis and Strickland, 2002), offered
compensation packages or simply investors’ desirecbnformity (Bikhchandani and Sharma

(2001). Lakonishok et al. (2001) and Grinblatt let(28995), however, only find weak evidence

for herding behavior of pension fund managers.



Over confidence

Psychologists have shown that people tend to pue m@ight on success than on failure, i.e.,
they are overconfident. It is likely that such leissaffect individual investors and to a lesser
extent than professional traders (Gervais and Qd2@@dl). As Kent et al. (1998) as well as
Barber and Odean (2000) outline, overconfidence imag to imperfect portfolio diversification,
which includes inadequate responses changes im#éitceoeconomic environment. The adverse
effects of overconfidence on investors are readgnabar, but the effect on market prices is

unresolved (Gervais and Odean, 2001).

Irrational behavior

It is commonly argued that investors do not alwagisave fully rational. It is not clear, however,
whether individual investors or institutions are rmsusceptible to irrational behavior. While
some claim that fund managers would irrationallydheothers assert that individuals are

characterized by higher degree of irrationalitye(s=g., Lakonishok et al. 1994).

Regulations and tax treatments

Certain types of institutional investors such asumnce companies or pension funds are
regulated with respect to their asset allocatiocisitens. The main focus of regulation of life
insurance contracts is that there should be safftcand appropriate assets to meet obligations to
consumers, and that consumers should be sold apgaeofinancial products for their needs.
Pension regulation has the broader core objecfianuing to ensure retirement income security
for individuals. (Davis 2001). In Switzerland, fimstance, pension funds are allowed to invest at
most 50% of the capital in stocks or similar se@s?* Given that pension funds are important
players in the Swiss capital markets, they are ew®geto strongly influence the behavior of

institutional investors.

It is not always clear how and to what extent tharses of investor heterogeneity affect asset
allocation decisions of the investor types undemsateration. Similarly, it is in general not
possible to link a specific observed behavior te on several investor characteristics as listed
above. What we know, however, is that a large paistitutional investors are regulated with
respect to their portfolio allocation decisions dhdt these restrictions do not apply to the other

investor types. Given that the regulations referasset prices in portfolios of institutional

% See Verordnung Uiber die berufliche Alters-, Hilsissenen- und Invalidenvorsorge (BVV 2), 3. AbstthAirt. 55,
lit. c.
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investors, macroeconomic conditions have a diregtact on whether these restrictions are

binding or not. Accordingly, we expect to obseriedyent investment strategies with respect to
fluctuations in business conditions between instihal investors on the one side, and private as
well as commercial investors on the other side. Wd& formulate our main hypothesis as
follows:

Hypothesis: Institutional investors differ from private and commercial investors with respect to

the adjustments of their asset holdings to fluctuations in the macroeconomic environment.

In what follows, we test our main hypothesis withi$ data as described in the next section.

3. Data description

3.1. Portfolio holdings

The data on portfolio holdings are taken from aveyrconducted on a monthly basis by the
Swiss National Bank (SNB). The statistics inclulde portfolio holdings deposited in 342 banks
located in Switzerland and Lichtenstein. The dateec about 95% of the total value invested.
Portfolio holdings are measured at market pricaes ae converted into Swiss francs. The data
are disaggregated according to the type of depssitbe residence of depositor and issuer
(domestic or foreign), the category of securitias,well as whether they are denominated in
Swiss Franc, Dollar, Euro, Pound Sterling, or JaparYen. As to the type of depositors, private,
commercial and institutional investors are con&defPrivate investors are individuals that are
employed, self-employed, out of the labor forcetired, students or minors. Commercial

investors consist of non-financial companies, gorental entities as well as non-profit

organizations. Institutional investors, finallyjclude financial companies, banks and social
security institutions. The securities are clasdifigto the following seven categories: (1) Money
market papers; (2) Commercial bonds; (3) Foreigneganent bonds; (4) Stocks; (5) Money

market funds; (6) Other mutual funds; (7) Others.

Our sample comprises monthly end-of-period obsematof asset holdings by investor types
over the period from November 1998 to November 2(4ure 1 shows the total value of
deposits in Swiss banks over time. It includes d#padn all currencies considered, held by
residents as well as non-residents. The total velwEl deposits reached its peak in April 2001
with 3.69 Bio CHF. This figure dropped significantduring the following stock market

corrections, but it returned to a value of 3.46 BidF in November 2004. During the time period

* According to the Swiss Pensionfunds Associatioch¢&izerischer Pensionskassenverband ASIP), the stia
stocks in the portfolios of Swiss pension funds amed to 39.6% by the end of 2002, with 16.9% iteesn
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considered, the share of private investors amountd@.8%, whereas institutions held 46.3%, on

average.

Figure 1: Total value of deposits by investor tygacked) over time
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The figure shows the total value of deposits itidsik of Swiss Francs, held by private, commeraizd
institutional investors (stacked) over time. Thduea include the deposits of domestically as wsll a
foreignly issued securities held by residents and-mesidents. The data are taken from the monthly
survey on portfolio holdings of Swiss Banks coneédcby the Swiss National Bank (SNB). The time
period ranges from November 1998 to November 2004.

In what follows, we restrict our sample to domeaticissued securities, which represent 39.9%
of total holdings on averageThe purpose of this limitation is to reduce th@ant of leakage in
our data, i.e., we want to reduce trades of séesiiitetween investors that are not in our safmple.
The series of domestically issued portfolio holdingy investor type over time are given in
Figure 2. Overall, the movements of the seriesatesaem to differ much from the ones in Figure
1 with domestic and foreign security issues. THatike shares of total security holdings across
investor types, however, are slightly different. Wiprivate investors hold 43% of all securities
on average, their share drops to 30% when consglelomestically issued portfolio holdings
only. The share of institutional investors amoutds46% overall, but they hold 53% of
domestically issued securities on average. Comuiderorestors are the least important security

holders, with average holdings of 11% of domediigvall as total issues.

Swiss stocks and 22.7% invested in foreign stocks.
® The share of domestically issued securities thheld by residents amounts to 58.5% on average.
® We carry out robustness tests of our main restittsthe complete sample.
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Figure 2: Total value of deposits of domesticadlgued securities by investor type (stacked) over
time
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The figure shows the total value of deposits itidsik of Swiss Francs, held by private, commeraizd
institutional investors (stacked) over time. Théuea include the deposits of domestically issuedisées
held by residents and non-residents. The datéagesn from the monthly survey on portfolio holdinafs
Swiss Banks conducted by the Swiss National BalN8)SThe time period ranges from November 1998
to November 2004.

The next subsection describes the relative shdreguoty and fixed income in the portfolio of
each investor type as well as with respect to tmmemy-wide holdings of domestically issued

securities.
3.2. Relative stock and bond holdings by investor types

In order to know about the relative importancehs security holders with respect to total stock
and bond holdings, we compute for each investae jygmd each periotithe fraction of his stock

holdingsrelative to the sum of total stock holdings in de®nomy in period, i.e.,

eqUityjt L
FRAC SIK,=—=————, withj =PRIV ,INST ,COM and = 1,..,7 (1)

e ZJ a:Iu”:yjt
Similarly, we build the variablERAC_BOND;;, which isthe fraction of fixed income (to which
we refer as bonds) held by each investor fyipeeach time periotrelative to the total of fixed

income securities held by all investors in the saer@od.
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fixed income;
FRAC _BOND;; = _ , it withj = PRIV ,INST COM and = 1,..,7 (2)
Zj fixed income;,

The series are plotted in Figure 3 and Figure dpeetively, and Table 1 shows descriptive

statistics of the ratios considered.

Figure 3: Fraction of stocks held by each investpe relative to economy-wide stock holdings
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The figure shows the fraction of stocks held byate, commercial and institutional investors refati

to total stock holdings by all investors over tinfdhe values include the deposits of domestically
issued securities held by residents and non-refsidefhe data are taken from the monthly survey on
portfolio holdings of Swiss Banks conducted by 8wiss National Bank (SNB). The time period
ranges from November 1998 to November 2004

As we can see from Figure 3, institutional investoold about 60% of all stocks in the economy,
on average. While about 30% of all stocks are bglgrivate investors, commercial investors are
the least important equity holders. Looking at tfevelopment of the fractions over time, we
observe a generally decreasing equity share o&f@imvestors. The relative share of institutions
and commercial investors moves in both directiomsr dime. Institutional investors, however,

exhibit the highest variation in their relative é@gunoldings.
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Figure 4: Fraction of bonds held by each investpe trelative to economy-wide bond holdings
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The figure shows the fraction of bonds held by gy commercial and institutional investors rekativ
total bond holdings by all investors over time. Madues include the deposits of domestically issued
securities held by residents and non-residentse d&ta are taken from the monthly survey on
portfolio holdings of Swiss Banks conducted by Bwiss National Bank (SNB). The time period
ranges from November 1998 to November 2004.

The relative shares of bonds by investor type asvshin Figure 4 reveal a similar picture in
terms of the relative importance of investor typese institutions own again the largest fraction,
while the commercial investors are even less dmpmt than when equity holdings are
considered. Furthermore, the relative shares atutisnal and private investors seem to move in
opposite directions over the time period considegedl the relative share of bonds held by
commercial investors is the least volatile overetimhe latter is also supported is by descriptive

statistics as reported in Table 1.
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Table 1: Descriptive statistics of relative stockldond holdings by investor type

% Mean Std. Dev. Min Max
FRAC STK
Private investors 27.11 2.39 23.87 32.23
Commercial investors 13.11 1.75 9.79 16.68
Institutional investors 59.78 3.71 52.68 65.15
Total 100
FRAC BOND

Private investors 34.56 3.48 27.33 38.96
Commercial investors 7.50 0.84 5.92 10.40
Institutional investors 57.94 4.03 51.80 66.69
Total 100

The table reports descriptive statistics of thetfom of stocks and bonds held by private, comnagrci
and institutional investors relative total stockldiond holdings by all investors over time. Theuesl
include the deposits of domestically issued sdegriheld by residents and non-residents. The
variable FRAC_STKj;, is defined agotal value of stocks held by each investor type each time
periodt relative to the total stock holdings by all inv@stin period. The variabldFRAC_BOND, is
defined adotal value of bonds held by each investor tjyjoe each time periotirelative to the total
bond holdings by all investors in peribdThe data are taken from the monthly survey on plotf
holdings of Swiss Banks conducted by the SwissadatiBank (SNB). The time period ranges from
November 1998 to November 2004.

In addition to considering the investors’ stock dmhd holdings relative to the economy-wide
asset holdings, we are interested in the portimimposition across investor types. The second
set of ratios refers to the relative share of stoick the portfolio of each investor type. The
variableSTKSH;; is the total value of stocks held by invegtor periodt relative to the total value

of assets held by investpin periodt, i.e.,

uity;
STKSH , = equity;

= , : - , withj = PRIV ,INST,COM andt = 1,..,7 @)
(equity;, + fixed income;,)
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Figure 5. Share of stock holdings by investor tgger time
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The figure shows the share of stocks relative tal @sset holdings of private, commercial and
institutional investors over time. The values imduthe deposits of domestically issued
securities held by residents and non-residentse deta are taken from the monthly survey on
portfolio holdings of Swiss Banks conducted by #wiss National Bank (SNB). The time
period ranges from November 1998 to November 2004.

Figure 5 shows the stock sha®KSH; by investor type over time, and the corresponding
summary statistics can be found in Table 2. Comiakemvestors have the highest share of
equity in their portfolio. Also, it seems that thock share of commercial investors reaches its
lowest level towards the end of 2002, whereas teivaand institutional investors get to their
minimal value only about one quarter later. Owueiaktitutional investors exhibit the highest

standard deviation in their stock holdings.

Table 2: Descriptive statistics of share of staokgortfolio of each investor type

STKSH in % Mean Std. Dev. Min Max

All investors together 65.38 4.20 57.74 71.74
Private investors 59.78 4,11 51.80 65.72
Commercial investors 76.55 4,18 67.13 84.03
Institutional investors 66.05 4.68 57.33 73.54

The table reports descriptive statistics of thetre¢ share of stock holdings in the portfolio afvpte,
commercial and institutional investors over timéheTvalues include the deposits of domestically edsu
securities held by residents and non-residents vVEniableSTKSH;; is defined as the total value of stocks held
by investolj in periodt relative to the total value of assets held by itwgsin periodt. The data are taken from
the monthly survey on portfolio holdings of SwisarlBs conducted by the Swiss National Bank (SNB¥ Th
time period ranges from November 1998 to Novemibér2
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3.3. Business conditions
The choice of the variables describing the statéhef macroeconomy mainly follows Cohen
(1999). We use the dividend yield and the term agras main proxies for the business
conditions. Dividend yield®IVYIELD are commonly used to forecast stock returns. Abogr
to Fama and French (1989), the major movementsefividend yield seem to be related to
long-term business episodes that span several neeblusiness cycles. Also, the dividend yield

forecasts high returns when business conditionsvaek and low return with strong conditions.

The interest rate spread or term spré&RMY is more closely related to shorter-term business
cycle movements and is considered as a simple awdrful tool for forecasting recessions. It is

generally low around measured business cycle paa#tshigh near troughs (Fama and French
1989).The term spread is computed by subtracting the IRB@e rate that banks charge one

another for overnight loans) from the yield on tle year Swiss Treasury bond.

The dividend yield and term spread over the timeopgeconsidered are represented Figure 6.
While differences between the two series seems t@ther small during the first and last third of
the time period considered, the dividend yield igniicantly higher from March 2000 to
November 2001.
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Figure 6: Monthly dividend yield and term sprea@iotrme
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The figure shows dividend yields and term spreadsiwitzerland. The data are taken from the
Thompson Financial Datastream database. The timedpeanges from November 1998 to
November 2004.

As Fama and French (1989) show, dividend yield tench spread predict excess market returns.
In addition to using these two variables as busiroysle proxies, we combine them in order to

obtain an alternative business condition indicdtoparticular, we regress excess market refurns

EER on the lagged values of the dividend yield anthtepread, i.e.,

EER =P, +B,DIVMIELD,_, +B, JERMY,_,+u,  with t =1,..,73 4)

N

We then compute the fitted values of excess masterns EER: and use this variable as our

third business cycle indicatorhe series of fitted excess market returns isrgimeFigure 7.

" The excess market returBER, are computed by subtracting the yield on primetyttday commercial papers in the previous
month from the market return in the current moiitie yield on commercial papers tracks returns oneyponarket mutual funds,

which are the natural alternative for an investot wanting to invest in stock or bond funds. Therkma return is defined

askER =In(l,/1,_;), with I, representing the market index at the end of mdnth
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Figure 7: Monthly fitted excess market retufaSR
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The figure shows fitted values of excess marketrnstfor Switzerland. The values are computed by
regressing excess market returns on the laggeevalf the dividend yield and term spread and by
building the fitted values. The data are takemfrine Thompson Financial Datastream database.
The time period ranges from November 1998 to Nowvar2b04.

Similar to the term spread, the lowest values tédi excess market returns are reported in the
first quarter of 2001. The fitted values increabarply by the end of 2001, and fluctuate on a
higher level thereafter. Note that the macroecanorariables are all on a monthly basis and

taken from Thompson Financial Datastream. Desgapstatistics of the variables are given in

Table 3.

Table 3: Descriptive statistics of macroeconomicaldes

% Mean Std. Dev.  Min Max
Dividend yield DIVYIELD) 0.1296 0.0172 0.1033 0.1908
Term spreadTERMY) 0.1189 0.0638 -0.0090 0.2124
Market returnsgR) 0.0032 4.3335 -13.4828 10.2876
Excess market returnEER) -0.1181  0.4343 -13.5453  10.2693
" 0.3181 1.1133 -0.1944 0.1967

Fitted excess market returnEER)

This table shows descriptive statistics of the bess cycle proxies and of (fitted) market retuiiiie
data are taken from Thompson Financial Datastreattee Swiss Federal Statistical Office. The time
period ranges from November 1998 to November 2004.

4. Methodology and results

In order to relate the asset allocation decisiongatriations in the macroeconomic environment,
we regress the ratios that describe the strucfypertfolio holdings as outlined above on a vector

of macroeconomic variables. Following Cohen (19993, regress the relative stock and bond
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holdingsFRAC_STK andFRAC_BOND as well as the share of stocks in each investargqgiio

STKSH on current values of the dividend yidldVYIELD and the term sprealERMY. Given

that these two explanatory variables are correlatéld each other, we include them separately

also. In addition, we use fitted excess marketrnstieER as an alternative covariate. We run the
regressions separately for each investor type oheroto identify potential differences in

investment behavior between the investor categooasidered.

Given the structure of the data, the regressiohg@xautocorrelated residuals. In order to obtain
consistent estimates, we use OLS with standardsebased on the Newey-West estimator. This
estimator provides a heteroscedasticity and auteledion consistent covariance matrix. The
number of lags included is thré& addition, we use the bootstrap technique tomamstandard

error in order to check the robustness of our teg&lection 5).

To see whether certain types of investors base diegisions on what some others have done, we
carry out a vector autoregression analysis to getesinsights about potential intertemporal

interaction effects.

4.1. Fraction of stocks and bonds held by investor typesrelativeto total stocks holdingsin

the economy
Let us first consider the fraction of equity helg the different types of investorBRAC_STK(,
with j=PRIV, COM, INST andt=1,..,73 This ratio characterizes the relative importanceaxdh
investor type with respect to the economy-wide lstoaldings. As outlined by equation (5), we
regress for each investor type the fraction ofkstoaldings in period on current values of the
business condition indicators dividend yi@tVYIELD; and term spreadERMY;. As mentioned
earlier, high expected returns forecast weak bgsirm®nditions, while stronger conditions are

associated with lower expected returns.

FRAC _STK , =P, +PB,DIVYIELD, +B,TERMY, +u;, -
with j = PRIV,COM ,INST; t =1,..,73

AN

In addition, we use the fitted excess market retdBR as alternative business indicator, i.e.,
with j =PRIV,COM,INST; t=1,..,73

8 Greene (2003) suggests the number of lags the smallest integer greater than or equalfpwhereT is the
number of periods. In our case, we have 73 peristigh leads three lags.
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Note that it would be sufficient to run the regressfor two out of three investor groups, given

that their stock fraction$RAC_STK;; sum up to one by definitiohln order to facilitate

comparison between investor groups, however, wertéipe full set of results in Table 4.

Table 4: Effects of business conditions on thetioacof stock holdings of each investor type
relative to total stock holdings in the economy

FRAC_STK; Private investors (5) Commercial investors (5) titnsonal investors (5)
DIV- DIV- TERMY | DIV- DIV- TERMY | DIV- DIV- TERMY
YIELD YIELD ONLY | YIELD YIELD ONLY | YIELD YIELD ONLY
and ONLY and ONLY and ONLY
TERMY TERMY TERMY
DIVYIELD, | -76.40" -86.59° - -47.76°  -50.35 - 124.16 136.94 -
(23.99) (24.41) (17.76)  (17.43) (37.94) (37.04)
TERMY, -12.64 - -17.11 | -3.21 - -6.00 | 15.85 - 2311
(5.12) (5.25) (3.34) (3.65) (7.70) (8.07)
Constant 0.39° 0.38 0.29° 0.20° 0.20° 0.14" 0.42° 042" 057
(0.03) (0.03) (0.01) (0.02) (0.02) (0.01) (0.05) (0.05) (0.01)
F(X,Y) 9.97 1258  10.61° | 4.45 8.35 2.71 9.63 1366  8.20°
N 73 73 73
FRAC_STK;; Private investors (6) Commercial investors (6) itngbnal investors (6)
Fitted values of excess market returns
~ -0.91" -0.24 1.15
EER; (0.31) (0.20) (0.46)
Constant 0.27 0.13 0.59"
(0.01) (0.01) (0.01)
F(x,Y) 8.62 1.41 6.14
N 73 73 73

The table reports results from regressing the niprsihare of stocks of each investor type relativéotal
stock holdings in the econonyRAC_STK;; on current values of the dividend yield VYIELD; and the

termspreadlERMY; (upper part)as well as on the fitted value of excess markeirme EIAERt (lower part).

The fitted values of excess market retuseR; are computed by regressing excess market retartegged
values of the dividend yield and the term spregindard errors are in brackets and are basedeon th
Newey-West technique and corrected for serial ¢atiom up to the third lag and heteroskedasticity.
Coefficients that are significantly different fromero at the 1%, 5%, and 10% level are marked with,

and ) respectively. The data on asset holdings arentfrken the monthly survey on portfolio holdings of

Swiss Banks conducted by the Swiss National BahB[(SThe time period ranges from November 1998 to
November 2004.

The upper part of Table 4 reports the results fising dividend yield and term spread as
expected return variables. It is apparent thatiriiestment behavior of private and commercial
investors significantly differs from the conduct iofstitutions. While private and commercial
investors reduce their relative stock holdings wdtver expected market returns, institutions

increase their stock exposure relative to the ottenket participants under the same conditions.

This means that private and commercial investokse halatively less equity in their portfolio

when they expect a downturn of the market, whikgiiational investors hold relatively more

° As a consequence, the coefficients of the busio@sdition proxies sum up to zero over all thregestors.
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equity when business prospects are weak. Thes#isredso hold when including the expected

return variable®IVYIELD andTERMSPREAD separately.

Note that the effects described are economicafipificant. When considering the results with

two covariates, for instance, an increase of thelend yield by one standard deviation (0.017)
implies a reduction of the relative stock holdirmgsbout 1.3 % for private households, while we
expect the institutions to increase their relatteck holdings by more than 2%, on average.
When including one covariate only, we observe tihat relative stock holdings react much

stronger to changes in the dividend yield thanhanges of the term spread. For commercial
investors, the term spread does not even havendisat impact on their relative stock holdings.

Overall, the significance of tHe statistic in all but one specification points thigh explanatory

power of the model.

AN

The lower part of Table 4 shows the results froingishe fitted excess market retureER as

our alternative business condition indicator. Tihdicator combines the effects of dividend yield
and term spread. Consistent with the findings appvigate and institutional investors react in
opposite ways to changes of expected market retAgen, private investors have lower relative
stock holdings with higher expected excess masdeirms, on average, while the equity holdings
of institutional investors are relatively highereWo not find significant results for commercial

investors, which, however, only hold about 13%ha&f €conomy-wide stock holdings on average.

Our second set of ratios considers the fractidmooids held by each investor type relative to total
bond holdings in the economy. In analogy to eqhitydings, we regress the relative fraction of
bondsFRAC_BONDy, for j=PRIV, COM, INST andt=1,..,73,0on current values of dividend yield

and term spread, i.e.,

FRAC _BOND), =, +B,DIVYIELD, +B,TERMY, +u;,

7
with j = PRIV,COM ,INST; t=1,..,73 )

Fitted values of excess market returns are usedlimalternative business cycle proxy, as given
by (8).

with j = PRIV,COM,INST; t=1,..,73

The results are reported in Table 5. Overall, @seiits withFRAC_BOND;; as dependent variable
are very similar to our former findings from thelatere equity holdings. The behavior of
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institutional investors is opposite to the reactioh private and commercial investors. In

particular, private households and commercial itargsexhibit relatively higher bond holdings
when the market does well and relatively less booidings when the market does poorly, while
institutional investors have the exactly opposiddvior. The effects are strongest for private
and institutional investors. But the results amoaignificant for commercial investors, even in
the specification with the fitted excess marketumes. Overall, we conclude a strong
heterogeneity between institutional investors andhe hand, and private investors on the other
hand in terms of their relative equity and bonddimals with changing business conditions. We

interpret these findings as support for our maipdtlgesis.

Given our model specification, it does not coma asirprise to us that at least one investor has a
positive coefficient for the business condition>pes, while the coefficients for the one or two
remaining groups carry the opposite sign. The @sng dimension of this result is to know
which investors move in which direction. In partay it tells us that investors with different

characteristics differ in their investment behaasmwell.

Even though these findings provide additional ih&sg our results are limited by the available
information. As mentioned earlier, we dispose ahsanformation about potential sources of
heterogeneity between investor types. Our data,ekiewy do not allow us link a certain
investment behavior to one or several specific sStmecharacteristics. We have good reasons to
believe that regulations applying to portfolio halgl of certain institutional investors, such as

pension funds and insurance companies, may play@ortant role.

In addition, let us emphasize that changes of pltfholdings over time can result from an
active trading strategy, i.e., buying and/or sgllof securities by the investors, but shifts can be
caused as well by stock market movements. Deperating portfolio’s risk profile, which is a
strategic decision that may well differ also betwée/estor types, stock market movements have
different effects on portfolio holdings. Investoetbrogeneity may thus refer to both types of

behavior.
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Table 5: Effects of business conditions on thetioacof bond holdings of each investor type
relative to total stock holdings in the economy

FRAC_BOND;; Private investors (7) Commercial investors (7) stitational investors (7)
DIV- DIV- TERMY | DIV- DIV- TERMY | DIV- DIV- TERMY
YIELD YIELD ONLY | YIELD YIELD ONLY | YIELD YIELD ONLY
and ONLY and ONLY and ONLY
TERMY TERMY TERMY
DIVYIELD; -38.09 -67.57 - -17.067  -20.94 - 55.107 88.51 -
(27.30) (37.12) (9.34)  (9.62) (32.77) (42.39)
TERMY, -36.57 - -38.80° | -4.89° - -5.88 | 41.46 - 44.68
(5.85) (5.63) | (1.77) (6.26) (6.46)
constant 0.44 0.43 0.39 0.10 0.10 0.08" 0.46" 046 053
(0.03) (0.05) (0.01) (0.01) (0.01) (0.003) | (0.04) (0.05) (0.01)
F(x,Y) 2354 3317  47.48 | 4.98 4.74 6.67 | 26.87 436  47.87
N 73 73 73
FRAC_BOND; Private investors (8) Commercial investors (8) titnsonal investors (8)
Fitted values of excess market returns
~ -2.25 -0.33 2.58
EER (0.34) (0.14) (0.42)
constant 0.35 0.08" 0.57"
(0.01) (0.002) (0.01)
F(x,Y) 42.84 5.39 38.21
N 73 73 73

The table reports results from regressing the niprahare of bonds of each investor type relativéotal
bond holdings in the econon§RAC_BONDj; on current values of the dividend yidldVYIELD; and the

termspreadERMY; (upper part)as well as on the fitted value of excess markieirme EIAERt (lower part).

The fitted values of excess market retuger: are computed by regressing excess market retartegged
values of the dividend yield and the term spreBindard errors are in brackets and are basedeon th
Newey-West technique and corrected for serial tatiosn up to the third lag and heteroskedasticity.
Coefficients that are significantly different fromero at the 1%, 5%, and 10% level are marked with,

and ) respectively. The data on asset holdings arentfiken the monthly survey on portfolio holdings of
Swiss Banks conducted by the Swiss National BahB[(SThe time period ranges from November 1998 to
November 2004.

4.2. Share of stocksin the portfolio of each investor type

Besides the investor-specific stock and bond hgklirelative to economy-wide asset holdings,
we are also interested in the share of equity engdrtfolio of each investor typ®TKSH;;, and
how this ratio moves with expected business camukti As is outlined by equations (9) and (10),
we regressSTKSH;; for j=PRIV, COM, INST andt=1,..,73,on the dividend yield and the term
spread as well as on the fitted values of exceskaheeturns. The corresponding results can be
found in Table 6.

with j = PRIV,COM ,INST; t=1,..,73
(9)

(10)

STKSH j, =B, +B;DIVYIELD, +B,TERMY, +u,,

STKSH =Y+, EERi+u,  withj = PRIV,COM,INST; t=1,..,73
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Table 6: Effects of business conditions on theeléistock holdings in the portfolio of each
investor type

STKSH; Private investors (9) Commercial investors (9) titnsonal investors (9)
DIV- DIV- TERMY | DIV- DIV- TERMY | DIV- DIV- TERMY
YIELD YIELD ONLY | YIELD YIELD ONLY | YIELD YIELD ONLY
and ONLY and ONLY and ONLY
TERMY TERMY TERMY
DIVIELD, | -145.74 -169.92° - -99.34"  -121.10° - -7481" -115.90 -
(24.16) (32.91) (32.63) (39.35) (26.75)  (48.63)
TERMY, -29.99 - -38.53" | -26.99° - -32.80° | -50.97 - -55.35
(4.88) (8.38) | (7.53) (8.01) | (5.11) (6.86)
constant | 0.82" 0.82" 0.64" | 0.93 0.92 0.81° | 0.8 081" 073
(0.03) (.04) (0.01) | (0.04) (0.05) (0.01) | (0.03) (0.06) (0.01)
F(X,Y) 53.88 26.66  21.13 | 12.43 9.47" 16.74" | 55.58 565  65.04
N 73 73 73
STKSH;¢ Private investors (10) Commercial investors (10) Institutional investors (10)
Fitted values of excess market returns
~ -1.99 -1.68 -3.12
EER (0.51) (0.43) (0.44)
constant 0.61 0.77 0.67"
(0.01) (0.01) (0.01)
F(x,Y) 15.19 15.37° 49.85
N 73 73 73

The table reports results from regressing the niprghare of stocks relative to total asset holdibgs
investor typeSTKSH;; on the dividend yieldIVYIELD; and the termspreatERMY; (upper part)as well

as on the fitted values of excess market retuﬁs (lower part). The fitted values of excess market

returnseer:. are computed by regressing excess market returtegged values of the dividend yield and
the term spreadstandard errors are in brackets and are based:ddeWwey-West technique and corrected
for serial correlation up to the third lag and hes&edasticity. Coefficients that are significardifferent
from zero at the 1%, 5%, and 10% level are markagd W, *, and respectively. The data on asset
holdings are taken from the monthly survey on ptidfholdings of Swiss Banks conducted by the Swiss
National Bank (SNB). The time period ranges fronvéimber 1998 to November 2004.

Looking at Table 6, we observe that the coeffigeot the business conditions proxies are
negative and mostly significant in all specificasoand for all types of investors. This means that
the share of equity in the portfolio of each ineesype is decreasing with an expected downturn.
As in the case witHFRAC STK and FRAC BOND, we do not know whether this is due to

changes in stock prices and/or to sales of seesiriti

Even though the relative share of equity in thefpbo of all three investor types seems to move
in the same direction with a changing macroeconamnigronment, their behavior might still be
heterogeneous in case their reactions differ engtih. When looking at the results with the fitted

excess market returns as covariate (lower parbbfel6), we see that institutional investors have,

measured in absolute terms, the largest coeffioérER; and therefore the strongest reaction

with respect to their relative equity share.
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In order to see whether the coefficients are sieai$y different from each other, we carry out an

interaction analysis. LRIV andCOM be dummy variables, which are equal to one in tase
investor is a private and a commercial entity, eetipely, and zero else. Accordingly, the
institutional investors is the base case. We tmetude these dummy variables as well as the
interaction of them with our business conditionypes as additional covariates in the regression

analyses?

Without reporting the complete results, which canfound in Table A2 of the appendix, the
stock share of institutions exhibits a significgnthore negative reaction to changes in the
business conditions indicators in comparison tockdtoldings of private and commercial
investors. This holds for all specifications excta one wittDIVYIELD as single covariate. We
thus conclude that the three types of investorediif terms of their intensity with which the
equity share in their portfolio is adjusted to flumtions in the macroeconomic environment, and

we see this as further support for our main hypithe

4.3. Disentangling the effects of buying and selling of securities from market movements of

stock prices

As mentioned above, changes in the relative fraabioshares of equity and bond holdings may
be the result of stock market fluctuations, andihmy can be induced by purchases or sales of
securities by the investors. We cannot disentatitggetwo effects because neither do we have
investor-specific returns, nor the volumes of tchdecurities. However, an indirect way may
reveal some information about the relative imparéanof those two effects. For this purpose, let
us look at the absolute levels of stock holdingsnimestor type and consider at the same time the
movement of the stock market index. The seriegeperted in Figure 8. Note that the absolute
values of stock holdings are the product of the Imemmof titles held times their price at a
particular point in time. Variations in absolutdues of equity holdings can, therefore, be either
driven by changes of stock prices, which are rédlgéen the market index, and/or by selling and
buying activities of the investors. Accordinglyetbloser the equity holdings are moving with the
index, the more likely is it that the investorstjimld their portfolio without much trading
activity. Looking at Figure 8, there seems to bmedlifferences between private, commercial
and institutional investors in terms of co-movemsdmgtween their stock holdings and the market

index. Equity holdings of private investors seenfidiow the market index most closely. This is

1% Given that there are three groups, it is sufficterrun the regressions for two investor typesonl
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confirmed when computing the correlation coeffitibetween the market index and the stock

holdings. While the correlation coefficient for yate investors is 0.92, the corresponding values

for commercial and institutional investors amoun@186 and 0.84, respectively.

We interpret this observation as (at least somehdéun evidence of heterogeneity in investment
behavior between the types of investors considdtetheans that private investors are more
likely to follow a buy-and-hold strategy compareccommercial and institutional investors. Such
an outcome may be related to the fact that assklings of commercial and institutional

investors are professionally managed.
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Figure 8: Stock holdings by investor time and stowcket index movements over time
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The figure shows absolute levels of equity holdibgsinvestor type (in billions of
Swiss Francs) and the market index over time. Tdta dn equity holdings are taken

from the monthly survey on portfolio holdings of iSe&/Banks conducted by the Swiss

National Bank (SNB), and the index data are takesmf Thompson Financial
Datastream database. The time period ranges frorerNioer 1998 to November 2004.
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4.4. Who follows whom in terms of portfolio adjustments?

The types of investors considered dispose of diffemesources to support their investment
decisions. Therefore, it is possible that somestos may base their portfolio allocation choices
on the past behavior of other market participang&t are considered as particularly competent.
Institutional investors are probably more educabetter trained, and better paid than most retail
investors. Further, these investors may have iateed popular investment advice on the
importance of not holding on to one’s losses (O'@dhand Teo 2004). One could therefore
imagine that private investors closely monitor itasional investors who are expected to dispose

of better information and more investment know rban the average private investor.

In order to identify potential leader-follower efts, we measure the extent to which the investors
deviate from det-it-ride allocation. The latter is the allocation that would have heslif the
investors did not do anything from one period te tther. We then use a VAR analysis to see
whether the deviations from the let-it-ride strgtege. the difference between the current
allocation and the let-it-ride allocation of théfelient investor types, are related to each othsr.
mentioned earlier, changes in portfolio holdings ba caused by active trading of securities, but
also by market movements. By building the deviafrom the let-it-ride strategy, we remove to a
large extent the changes in asset holdings thdtiggered by market movements, and we obtain

a measure that reflects the action of the invdgfmes considered.

The let-it-ride allocation is determined by muliplg for each investor type the stock and bond
holdings from the former period with the expectedrket returnsER; and the bond return
LGBOND;, respectively, of the current periédn order to have a relative measure, we normalize
the let-it-ride allocation of each investor typethg let-it-ride allocation of total stock holdings

the economy, i.e.,
" uity, ,(1+E
STRSH 1= equityj s 1+ ER)
(equity;;_,(1+ ER ) + fixed income;;_, (1+ LGBOND; ) (12)
with j = PRIV,COM,INST; t=1,..,73

Thedeviation from the let-it-ride allocation is then the difference between the current stbekes

STKSH;: and the let-it-ride stock sha®&KSH j; as given by (12), and it tells us to what extéet t

market participants counter or accentuate the tsflfonarket movements.

" Note that this definition hinges on the assumptiat portfolio returns are identical across invest
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DEV _STKSH ; = (STKSH;; ~STK SH;;)  withj =PRIV,COM ,INST ;t = 1,.., 7¢ (12)

Table 7 reports the results from the VAR analysigth three equations, where the deviations
from a let-it-ride allocation of all three investtypes are functions of all the lagged deviations.
Based on the Akaike information criterion, the fipaediction error as well as on Lagrange

multiplier tests, the number of lags included ig.ofSchroder 2002). The system of equations is

estimated by ordinary least square.

Table 7: VAR analysis of the effects of past orrent deviations from a let-it-ride strategy

DEV_STKSH; Private investors Commercial investors Institutlanaestors
DEV_STKSHprivi1 0.39) 0.49 0.38

(0.22) (0.33) (0.28)
DEV_STKSHcomt1 -0.01 -0.10 0.04

(0.08) (0.12) (0.11)
DEV_STKSHnsre1 -0.56 -0.68" -0.64

(0.17) (0.26) (0.22)
Log Likelihood 681.47
N 71

The table reports results from a VAR analysis, whiie deviation from the let-it-ride of each inwest
type DEV_STKSH; is regressed on lagged values of the deviatiom fitwe let-it-ride of all three investor
types. The deviation from the let-it-ridEV_STKSH; is defined as the monthly share of stocks relative

total asset holdings by investor tyB&KSH;; minus the let-it-ride allocationSTKSH It The let-it-ride
allocation is defined as the ratio of stock holdirg each investor type from the former period ipliéd

by the expected market returns over stock and boidings of each investor type from the former qeri
multiplied with the expected market returns andhibed return, respectively. Constant included. &aah
errors are in brackets. Coefficients that are §icamtly different from zero at the 1%, 5%, and 16%el

are marked with **, * and (*) respectively. Thiata on asset holdings are taken from the monthly
survey on portfolio holdings of Swiss Banks conddcby the Swiss National Bank (SNB). The time
period ranges from November 1998 to November 2004.

The results in Table 7 and the corresponding Gracgesality test statistics in Table 8 suggest
that past investment decisions of institutionaleistors have some impact on the asset allocation
decisions of private and commercial investors. [Hnger the deviations of institutional investors
in the previous period, the smaller seem to becthieent deviations from a let-it-ride strategy of
private and commercial investors. In contrast,tinsbnal investors do not seem to be affected by
past deviations of private and commercial investBusthermore, we observe a positive effect of
current deviations on future deviations for priveteestors, while institutional investors seem to

counterbalance larger current deviations by smélteire deviations.

2 The concept of vector autoregressions (VAR) gaek o Sims (1980). A VAR is a-equation n-variable linear
model in which each variable is in turn explaingdits own lagged values, plus current and pasteshf the
remaining 0-1) variables. VARs capture co-movements that cabeodetected in uni- or bivariate models and
provide a systematic way to capture rich dynamiasiltiple time series (Stock and Watson, 2001).
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Table 8: Granger causality tests

Regressor Dependent variable in regression

DEV_STKSHpriv DEV_STKSHcow DEV_STKSHnsr

DEV_STKSHpgriv 0.00 0.14 0.18
DEV_STKSHcom 0.90 0.00 0.68
DEV_STKSHnsr 0.00 0.01 0.00

The table reports p-values for F-tests that laghefvariable in the row labeldRbgressor
do not enter the reduced form equation for the roalwariableDependent variable. The
results were computed from a VAR with 1 lag, armbastant term. The deviation from the
let-it-ride is defined as the monthly share of ktocelative to total asset holdings by

N

investor typeSTKSH;; minus the let-it-ride aIIocatior$TKSH It The let-it-ride allocation
DEV_STKSH; is defined as the ratio of stock holdings of emslestor type from the former
period multiplied by the expected market returngrostock and bond holdings of each
investor type from the former period multiplied Wwithe expected market returns and the
bond return, respectively. The data are taken fitarmonthly survey on portfolio holdings
of Swiss Banks conducted by the Swiss National B&MNB), and the index data are taken
from Thompson Financial Datastream database. The fieriod ranges from November
1998 to November 2004.

We are aware of the fact that this analysis pravidely a rough approximation of possible
temporal interaction effects between the investpes$ considered. Notwithstanding, we interpret
the findings as some evidence that the past behafiastitutional investors may have a certain
impact on current asset allocation decisions ofgtei and commercial investors. Such a result is
not really surprising, given that institutional @stors are expected to have better decision support

systems than the private and maybe also commémgigtors, on average.

5. Robustnesstests

We carry out several robustness tests to makethateour results are not driven by a specific
sample selection, estimation method or model sigatidon’® First, we include securities issued
by domestic as well as foreign issuers in our aiglyAs mentioned earlier, the rationale behind
the inclusion of domestically issued securitiesyombis to have as little leakage as possible in our
data. The results from domestic and foreign issoe$irm to a large extent our former findings,
even though the effects are slightly weaker on ayer The latter fact may be due to the

potentially larger leakage effect due to the indof foreign issuers.

A second robustness test refers to the computaifostandard errors. We use a bootstrap

technique that runs the regressions on artificialigated data having the same autocorrelation

3 The results of the robustness tests are availeditethe authors upon request.
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structure as the real data. The number of repesitis 1000. This procedure results in consistent

estimates of the true regression standard errdpgstad for the autocorrelation in the error term.
The results from bootstrapping are very similath® ones from the Newey-West procedure and
confirm our former findings.

Furthermore, we allow for nonlinear effects of Imesis conditions on relative stock and bond
holdings by additionally including the square valuef our business conditions indicators.

Finally, we use the unemployment rate as an agtggdnssiness condition indicator given that the
dividend yield and term spread might be affectedpblicy decisions. Another commonly used

measure is the industrial production. However, éhare no monthly data available for

Switzerland. The results of these additional robess tests stand in line with our former findings
and confirm the asymmetry in investment behavidwben private and commercial investor on

the one hand, and institutional investors on themwohand.

6. Conclusions

The purpose of this paper was to investigate hdfgrént types of investors adjust their portfolio
holdings to the changing macroeconomic environm@éfe.used data from private, commercial
and institutional investors with deposits in Switaed over the period from November 1998 to
November 2004 and regressed the share of theitiveelatock and bond holdings on several
business condition indicators. Our results provigaddence for our main hypothesis that
institutional investors behave differently from thther types. In particular, institutions owned
relatively more equity as well as fixed income géms with expected weaker business

prospects, while private and commercial investetsaved in the opposite way.

In addition, we carried out a VAR analysis to idnipotential temporal interaction effects
between the investor types considered. The reprotdded some evidence that current portfolio
holdings of private and commercial investors afeci¢d by the past behavior of institutional
investors. This may be due to the fact institutidnaestors, on average, are expected to have
better systems to support their asset allocatiansibes compared to private and commercial

investors.

This paper is the first study that investigatesitisele of investor heterogeneity in relation with
changing business condition for Switzerland. Eweough our results pointed out to some
potentially interesting mechanisms, further redears needed in this area for a better
understanding of the underlying decision procesBes.instance, our data did not allow us to

identify the exact reasons for the significanteli#nces in investment behavior between investor
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types. We speculated that investment regulatiools as equity restrictions for pension funds and

insurance companies, which are major institutiomaestors in Switzerland, may play an
important role.

As another limitation imposed by our data, we waoé able to identify the exact reason behind
changes in portfolio holdings, i.e., we could nabw whether the movements of relative stock
and bond holdings with changing business conditiorese the result of active portfolio

management, i.e., buying and selling of securitiexrder to adjust to a changing macroeconomic
environment, or whether these movements were tteme of a passive investment strategy and
reflected the choice of the portfolio’s risk prefilA disentanglements of the different effect

would require information on investor-specific metrketurns, which was not available.

Finally, we considered three different types ofestors and implicitly assumed that investors
were homogenous within each group. As King (200@ues, however, there might be a
significant amount of heterogeneity within the difint types of investors with respect to
preferences and thus to their investment behavitr shanging business conditions, and this
would hold in particular within the group of institonal investors. Accordingly, it would be

desirable to consider at least institutional inestat a more disaggregated level in order to

identify the different mechanisms. Some of theseeés will be addressed in future work.
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Appendix 1: Description of variables

Variable name

Description

STKSH;;

Share of stocks in portfolio of investorelative to total asset holdings
by investorj, with j=PRIV, COM, INST

FRAC_STKit Fraction of stocks held by investorelative to the total stock holdings
by all investors

FRAC_BONDj; Share of bonds (and non-equity holdings) held bestorj relative to
the total bond holdings by all investors

STK SH , Let-it-ride allocation of share of stocks in politoof investorj,

. defined as share of stocks that would have resiilted portfolio had
not been changed from peribtb period {-1), i.e.,
o equity - (1+ ER)
t— N " .
. (equity;_,(1+ ER ) + fixed income;;_, (1+ LGBOND; )

with j = PRIV,COM , INST

DEV_STKSH; Deviation in share of stocks from let-it-ride sé@gy of investoy
defined ag(STKj; = STK jt)

DIVYIELD; Dividend yield

TERMY; Term spread
defined as the Swiss benchmark bond ten year geids the Swiss
three month LIBOR

ER Market return
defined adn(l, /1,_;), wherel, is the monthly value of the stock market
index (TOTMKSW)

EER Excess market return
defined as the market return minus Swiss one mawthey market rate

EER Fitted excess market return
defined as fitted value of regressing excess masetetns on the
dividend yield and the term spread, while contngjlfor serial
correlation in the error term up to the third lag

LGBOND; Bond return

defined as the Swiss benchmark bond ten year yield

PRIV, COM, INST

Dummy variables that take the value of one if tb&etiholder is a
private, commercial or institutional investor, respively, and zero else
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Appendix 2: Effects of the business cycle on therslof stock holdings with interaction terms

Private investors as base case

Commercial imgeasobase case

STKSH; DIVYIELD DIVIELD TERMY DIVYIELD DIVYIELD TERMY
and only only and only only
TERMY TERMY
PRIV - - - -0.10” -0.10 -0.16"
(0.05) (0.07) (0.02)
COM 0.1¢” 0.10 0.16" - - -
(0.05) (0.07) (0.02)
INST -0.004 -0.01 0.08 -0.11 -0.11 -0.08"
(0.05) (0.07) (0.01) (0.06) (0.08) (0.01)
DIVYIELD; -145.74 -169.97° - -99.34 -121.10° -
(24.16) (32.91) (32.63) (39.35)
DIVYIELD, PRIV - - - -46.39 -48.82 -
(40.60) (51.30)
DIVYIELD, COM 46.39 48.82 - - - -
(40.61) (51.30)
DIVYIELD,_INST 70.92 54.02 - 24.53 5.20 -
(36.05) (58.72) (42.20) (62.56)
TERMY, -29.99" - -38.53 -26.99" - -32.80°
(4.88) (8.38) (7.53) (8.02)
TERMY, PRIV - - - - - -5.72
(11.60)
TERMY, COM 3.01 - 5.72 -3.01 - -
(8.98) (11.60) (8.98)
TERMY,_INST -20.97 - -16.82 -23.98 - -22.54
(7.06) (10.83) (9.10) (10.55)
constant 0.827 0.82 0.64 0.93 0.92 0.80
(0.03) (0.04) (0.01) (0.04) (0.05) (0.01)
F(X,Y) 92.65 65.10 72.39 92.65 65.10 72.39
N 219 219
STKSH;; Private investors as base case Commercial inwgeagobase case
Fitted values of excess market returns
PRIV - -0.17"
(0.01)
COM 0.17 -
(0.01)
INST 0.07 -0.10"
(0.01) (0.01)
A -1.99" -1.68"
EER: (0.51) (0.43)
EER._PRIV i (_09270)
EER,_COM 0.30 i

(0.67)
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» -1.149 -1.44
EER_INST (0.67) (0.62)
constant 0.60" 0.77

(0.01) (0.01)
F(XY) 69.51 69.51
N 219 219

The table reports results from regressing the niprstiare of stocks relative to total asset holdingsnvestor type
STKSH;; on the dividend yieldDIVYIELD,, the termspreadERMY;, dummy variablesPRIV, COM and INST,
respectively and their interaction terms WRRhVYIELD andTERMY (upper part)as well as on the fitted values of

excess market returrBsER: and the dummy variabld2RIV, COM andINST, respectively and their interaction terms

with DIVYIELD and TERMY (lower part). The fitted values of excess marketimes EER; are computed by
regressing excess market returns on lagged valuig® aividend yield and the term spredthe dummy variables
PRIV, COM andINST are one if the investor type is a private, comia¢m@nd institutional investor, respectively,
and zero else. Standard errors are in bracketammbased on the Newey-West technique and codrémteserial
correlation up to the third lag and heteroskedigti€oefficients that are significantly differefiom zero at the 1%,
5%, and 10% level are marked with", and ” respectively. The data on asset holdings arentérken the monthly
survey on portfolio holdings of Swiss Banks coneédcby the Swiss National Bank (SNB). The time pkranges
from November 1998 to November 2004.



