Ets p a r Network for Studies on Pensions, Aging and Retirement

Michael Hurd
Maarten van Rooij

Joachim Winter

Stock Market Expectations of Dutch
Households

Discussion Paper 11/2009 - 042
November, 2009




Stock Mar ket Expectations of Dutch Households

Michael Hurd
RAND Corporation, Santa Monica, CA
National Bureau of Economic Research (NBER), Cambrilitfe,
mhurd@rand.org

Maarten van RoOIj
Research Department, De Nederlandsche Bank, Amsterdam
Netspar, Tilburg
m.c.j.van.rooij@dnb.nl

Joachim Winter
Department of Economics, University of Munich
ifo Institute for Economic Research, Munich
winter@Imu.de

November 2009

Abstract: Despite its importance for the analysis of life-eybehavior and, in particular,
retirement planning, stock ownership by private households isypamaerstood. Among other
approaches to investigate these puzzles, recent researsharted to elicit private households’
expectations of stock market returns. This paper repgodmfis from a study that collected data
over a two-year period both on households’ stock marmatations (subjective probabilities of
gains or losses) and on whether they own stocks. Wengdusubstantial heterogeneity in
financial market expectations. Expectations are corklatéh stock ownership. Over the two
years of our data, stock market prices increased, and akpastof future stock market price
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stock gains or losses.
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1. Introduction

Despite its importance for the analysis of life-eybehavior and, in particular, retirement
planning, stock ownership by private households is poorly umaetstFor instance, according to
standard economic theory and the historical recortbockanarket rates of return, almost all
households should hold at least some common stockifyages not the case. Explanations for
the low level of participation typically center araunigh risk aversion and/or entry costs
(Haliassos and Bertaut, 1995). But another type of e&pitan is that households have
expectations of stock market returns that are morerpisss than historical averages.

Among other approaches to investigate the stock holding puezknt research has started to
elicit private households’ expectations of stock mar&gtrns (Dominitz and Manski, 200%7).
Households’ beliefs about future events play a centlalindorward-looking models of
decision-making. Examples of probability beliefs thay mtiect individual decisions abound
(Hurd, 2009). They include beliefs about future labor marketrepees, the future value of
retirement portfolios of stocks, bonds, and socialisgcbenefits, and beliefs about receiving or
leaving bequests, and health and mortality risks. Obtainirdplee measures of households’
beliefs with respect to future events has been atahter of much research in survey design and

analysis over the past decades. (See Manski, 2004, éeaview of the literature.)

There is now a broad consensus that data about housebelid$s should be obtained using
probability formats (rather than using discrete respaiisenatives and verbal descriptors such
as “very likely”, “likely”, and “somewhat unlikely”). Thilea that probabilistic elicitation of
expectations might improve on the traditional qualigapproaches of attitudinal research
appears to have originated with Juster (1966). After sosbery in market research,
probabilistic expectations questions have been used sudbess&conomic surveys since the
early 1990s (Dominitz and Manski, 1997). In the United Stdtee Health and Retirement Study
(HRS) has pioneered asking questions about subjective piibpabllefs on a wide variety of
topics, including general events (e.g., economic depressiock market prices, weather); events
with personal information (e.g., survival to a given aggry into a nursing home), events with
personal control (e.g., retirement, bequests). Reesaarch, reviewed by Manski (2004) and

Hurd (2009), shows that responses to probabilistic expexsagjuestions are predictive for

! See also Miniaci and Pastorello (2008) who discusBrthertance of heterogeneous expectations for household
portfolio diversification.



behavior. Vissing-Jorgenson (2003), for instance, docuntesttglifferences in opinion on
future price developments among stockholders are relatbéé &ze of equity investments in

their portfolio.

There are several explanations for heterogenesyoick market expectations. It is not likely that
differences in private information play an importarieras they do in other domains like
retirement planning and expected longevity where the perkealth situation is an important
predictor of the actual outcome. A more plausible exgtian is that households differ in the
way they access and process publicly available informétiand, 2009). The importance of
differences in opinion for the operation of financtarkets has been stressed frequently
(Mayshar, 1983; Harris and Raviv, 1993; Jouini and Napp, 2007) médel by Kandel and
Pearson (1995) explaining volumes of stock trading around puri@muacements of corporate
earnings for instance is based upon well-educated resm@abfsts using a differential

interpretation of new information.

Dominitz and Manski (2009) suggest that there are attleiest different models to form stock
market expectatiorfs.Individuals may for instance base expectations upondtien that stock
market prices follow a random walk with drift or alteraaty they may believe in mean

reversion of stock prices or in a strong persisteicecent price changes. Moreover, individuals
could use different models for different time horizofisie empirical evidence by Graham and
Harvey (2001) documenting heterogeneity in stock marketctagiens by CFOs of US firms,

who are acknowledged experts as their expectations anpartant input in their corporate
investment decisions, suggests that on average persistagsapole in the formation of one
year ahead expectations but less so for longer tepeceations.

This paper reports on findings from a study that repeatedlscted data on households’
financial markets expectations (subjective probabilbiegains or losses). The data we analyze
were obtained in April 2004 and in April 2006 in the CentEReRanrepresentative internet
survey of several thousand households in the Netherlaridsa-vis the studies by Vissing-
Jorgensen (2003) and Dominitz and Manski (2007, 2009), our anadiysson a broader set of
covariates. Compared to the paper by Hudomiet, Kézdi dlid {2009), who analyze stock
market expectations data collected in the covariateHRS, our sample spans the entire adult

2 Branch (2004) provides an application in which consumagianally choose different methods to form estimafes
future price developments creating heterogeneity iatiofi expectations. Carroll (2003) argues that expectations
are updated probabilistically, fed by messages conveyeelnpapers and other media which may or may not come
to the attention of the consumer which contributesxfzectations heterogeneity.



population. Our elicitation procedure differs from the apphea used in other studies: We
asked each individual for probabilities at eight pointh@outcome space, four in the gain
domain (positive rates of return) and four in the Bsshain (negative rates of return), providing
data for a more reliable estimate of the mean andneeiaf individual subjective rates of return.

Comparing stock market expectations at a two-year int€2084 vs. 2006) is interesting
because of the dynamics of the stock market experiem¢bs window. Figure 1 shows the
Amsterdam Stock Market Index (AEX) for the period 1983—-20009. fif$tanterview was
conducted about one year after the stock market hadmxdtout following the dot-com crash of
2001. Experiences of large stock market losses should hawejbée salient. In contrast, the
2006 interview was conducted three years into the recafehe stock market (but well before

the climax that preceded the financial crises of 2008).

To preview our results, the main findings can be summaagddllows. We find that

individuals are much more pessimistic about rates ofetuthe Dutch stock market than would
be estimated from historical stock performance: tlegage mean rate of return is barely positive
and the variance is considerable. Individuals holdin@ subjective expectations are not likely
to buy stocks. The distribution of subjective ratesetidirn shifted to the right, i.e. respondents
became more optimistic, between 2004 and 2006. Actual statleinperformance was more
consistently positive prior to 2006 than prior to 2004 which suggasthas been found in U.S.
data, that individuals focus on recent stock market pmegace when projecting rates of return.
There was no change in the distribution of the vagan rates of return, making stocks a more
attractive investment. In the Dutch population, the ttata the CentER Panel we analyze in
this paper suggest that overall the fraction of stock cswreanained fairly constant in this period
(about 12 to 13 percent in both years). There is condilgehaterogeneity in expected rates of
return. While some of the variation could be measuntmeor, some of it is systematic: for
example, women have lower expected rates of remchactive traders have higher expected
rates of return. In regressions, those with higates of return are more likely to own stocks,
and those who perceive more risk in rates of returteaselikely to own stocks. We conclude
that at the population level the distribution of subyectates of return in the stock market is
adequate to explain low levels of stock market particpedind that it is not necessary to invoke
very high levels of risk aversion.



In the remainder of this paper, we describe the desidredtudy (Section 2), characterize
response behavior in the probabilistic expectations quss{Bection 3), present descriptive
statistics on the relationship between changes in steakership and changes in subjective
probabilities (Section 4), and develop and estimate adeimpdel of individual stock market
expectations (Section 5). We then present an anali/kisw these individual-level parameters
correlate with personal characteristics and stock makeicipation (Sections 6, and 7). Section

8 concludes.

2. Design and administration of the study

The study was conducted using the CentER Panel. Theqmarss$ts of some 2000 households
in the Netherlands. The members of the panel arergegseiith questionnaires of varying
length on every weekend; participation on each weekevmlustary, but households generally
participate in a large fraction of these interviewsrdfie course of the year. In addition, all
members of the CentER Panel participate in the DNB élold Survey (DHS), formerly known
as the CentER Savings Survey. The DHS is a panel sthhatgtarted in 1993 and uses the
CentER Panel as its sample. Data for this panalalected every year in the spring. They
contain information about employment, pensions, accomatiarg mortgages, income, assets,
debts, health, personal and household characteristiesliess economic and psychological
concepts. Questions on subjective expectations fayusevents using probabilistic formats
have been asked repeatedly in the CentER Panel, bpéntasf the DHS questionnaire and in
other questionnaires. As a result, the members oféneER Panel are well acquainted with this

guestion format.

This paper draws on two components of a larger data tollecThe larger study consists of
several long “baseline” interviews and a sequence of &hlmw-up interviews. The first
baseline interview was conducted in April 2004 as a suppletm¢iné DHS 2004 questionnaire.
It was repeated two years later, in April 2006. Thesaegws elicited information on stock-
market expectations and trading behavior that was n@tdgireontained in the DHS instrument.
In 2004, we also conducted short follow-up interviews withrdspondents of the baseline
interview. These follow-ups were conducted at a bi-wegkljuency over about six months,
from April through November. In this paper, we analyz&d@m the two cross-sections

obtained in the April 2004 and April 2006 baseline interviewsfnomn the short follow-up



interviews. We match these data with the very detailda on variables such as education,
employment history and marital status, exposure to risknera@omains as well as income,

saving, and portfolio choice from the DHS panel.

The baseline questionnaires used in 2004 and 2006 collected backgaoabtes, including
stock market experience, knowledge of average long-terrmsetor investment in risky and safe
assets, and past trading history. Both the questionnainégiced identical sequences of
probabilistic expectations questions on stock market retweisa one-year horizoh.

Specifically, we asked for the chances that an invasgtimea broad investment fund would
generate gains of more than 0, 10, 20, and 30 percent asswedises of more than 0, 10, 20, and
30 percent, for a total of eight questions. The four questivithin each sequence (gains and
losses) were always presented with increasing absbhaghbld returns, but the gain and loss
sequences were presented in random order (even thoughl wetdind a significant order effect
in a pre-test of our surve$) The sequence of gain and loss questions starts withra sh
introduction explaining that the respondent has to imaiaehe unexpectedly received 10,000
Euro from a rich relative and is thinking of putting thenay into a mutual fund invested in
“blue chip” stocks (like those in the Amsterdam AEX stawkrket index). The wording of the
first question in the gain sequence reads as follows:

Suppose you put the 10,000 Euro in the stock mutual fund and l€eft it in for one year. What are the
chances that you would make money where 0 means absolutely no chance and 100 means

absolutely certain; that iswhat are the chances that in a year your investment would be worth
mor e than 10,000 Euro?

The other questions in this sequence use a very similaingowith different numbers and
adjusted to reflect the gain and loss sequence wherepaijapeo The precise wording and

sequencing is available in the appendix.

3. Descriptive statistics

Table 1 reports the sample sizes achieved in the April 20DAaml 2006 interviews. The
baseline interview was first presented to all panel mesnbereek 17, as a supplement to the
DHS 2004 questionnaire. The majority of panel membersatbet contacted in week 17
participated right away. Those who did not participateeek 17 were contacted again in week

% The complete questionnaires are attached in the appendix.
* We have verified that also in the current surveyottter of the gain and loss sequences did not make a diftere
for response patterns.



21. The total number of baseline interviews conducted was>217@006, the design was
similar: Panel members were first approached in weekribi7themse who did not participate right
away were re-contacted in week 21. The total numberspiondents in 2006 was 2121. About
70% of the 2004 respondents participated again in 2006.

The definitions of the covariates we use as predictbssock market expectations in our
subsequent analysis are reported in Table 2, along withigtesestatistics. The covariates in
Table 2 include both socio-demographic information (gender,ragetal status, education and
income) as well as the responses to questions on pensotsg(trust, risk aversion and
optimism) and behavior (moment of survey participatienent asset trading, ownership of risky
assets, following stock market) plus the perceptions afiesi stock market performance. The
sample composition in 2004 and 2006 is quite similar. Therslightly more men than women,
three quarter of the respondents live together with agafincluding both married and
unmarried couples) and about one in five respondents istble65. More than a third has
attained a high level of education (i.e. completed higheational training or university). The
majority of respondents has an optimistic view ondifiel is convinced that most people can be
trusted. The vast majority of respondents are labé&dkdverse meaning here that they choose
their current income above a gamble with equal probasilitn a 33% worse lifetime income
and a doubling of the income (i.e. the definition is basedh tip® first step in the sequence of
guestions as developed by Barsky et al (1997)). About a thiteeaEspondents have risky
assets (stocks, bonds or mutual funds) and a slightly higgeion is following the stock market
at least to some extent although most risky asset risadidenot frequently buy or sell these
assets. In both sample years a substantial améstdakholders provides an estimate of
historical annual stock returns above 12% or below 6%, wlike to half of the respondents do

not provide an estimate.

Table 3 contains the distributions of the responsdsetprtobabilistic stock market expectations
guestions. For example, when asked about the chanagzosftive return, 84 respondents (3.9%
of respondents) gave a zero chance that the stock nvewki&t be higher in a year. When asked
about a stock market gain of more than 10%, 195 respon@0#6) gave that event a zero
chance. Item nonresponse rates are considerably |d88rto 20%, than for our questions

®> Respondents who participated in the second baselinei@wetiffer in other aspects of their response belraso
well. Generally, they provide response of lower qualityis is a commonly observed phenomenon in the CentER
Panel and other surveys: Early respondents are mdrly Inigptivated and provide “better” response, whereas lat
respondents are more reluctant.



about historical rates of return in Table 2, which waneost 50%: individuals can express
probabilities of future stock market gains and losses thaugh they have little, if any,
knowledge of historical gains. At the population level,dlerall pattern of responses conforms
to expectations: the distributions of subjective prolasliare shifted towards lower
probabilities for higher gains and for greater losses.ekample, in 2004 about 40% of the
respondents said that the probability for a positive 3aind9%. When the target gain was more

than 30%, that proportion of the population increased %.81

From other studies of probabilistic expectations, we kil@avthe responses to such questions
exhibit rounding to focal values such as 5%, 10%, 25%. Iniaddihere is commonly heaping
in responses at the values of 0%, 50%, and 100%. We elibergame phenomena in our data.
To illustrate, Figure 2 shows the response distributidhéajuestion on a positive stock market
return (i.e., the first question of the gain sequencé)e baseline interview of week 17 in 2004.
Response distributions for other questions and weekgjloalkatively similar.

Heaping of responses at 50% is sometimes perceived asipatld since it may reflect
phenomena other than just rounding — for instance, 5086mess could reflect “epistemic
uncertainty”, that is, they could disguise a “don’t knawsponse (see Bruine de Brughal.,

2000, among others). A formal analysis of this behavior dveduire the specification of a
mixture model that combines separate response processesrfonuous” observations (that
may be subject to mild rounding) and for observatiorikeatocal values of 0%, 50%, and 100%.
Such a model would be beyond the scope of this paper, afallove the majority of the

literature in taking all responses as they are, withaytcorrection for rounding and heaping
(Manski, 2004; Manski and Molinari, 2009). However, we showole that in our data, the
fraction of 50% responses is lower than in many othereys. This is most likely due to the fact
that CentER Panel members are experienced survey resp@nde

A final preliminary observation is that individual heteroggy is present in responses to all
probability questions. Responses to questions on stock ngaikstand losses generally vary
with age, gender, income, and stock market participatide.will characterize this heterogeneity
in the remainder of this paper.



4. Stock mar ket expectations and transitionsin owner ship

Table 4 shows the average subjective probability ofékstwarket gain in the 2004 and 2006
cross-sections, the change in the cross-sectiorapildles, and, in the last column, the change in
the average subjective probability in 2004 to 2006 panel ddte.levels and changes are
classified according to stock ownership in 2004 and 2006. For éxatimg average subjective
probability of a stock price gain of respondents who regonbt owning stocks both in 2004 and
in 2006 was 41.7 and 49.3% in 2004 and 2006, respecfivesp the increase in the average
subjective probability for those 920 respondents who providedponse to the question on the
probability of a stock price gain in both 2004 and 2006 yeard®dL626. Because the cross-
section and panel changes are similar we will mossiguds the cross-section levels and changes.

In the entire sample, the average probability of aksgiain increased by about eight percentage
points. Those who were owners in both surveys watially more optimistic than non-owners,
supporting the hypothesis that greater subjective probabitifia gain lead to greater ownership.
Of note is that those who became owners between 2@D206% were initially more optimistic
than those who did not become owners, indicating beatwere closer to the margin of purchase
even in 2004. But even more direct confirmation of the thg®is that expectations lead to
purchases is the large increase in the subjective pripaliia gain in that group: 14% in cross-
section and 15% in panel. In a similar manner, thosetrgnsitioned from owning to not

owning initially had rather pessimistic expectations, iatligg they were closer to the margin of
selling even in 2004. And their gain in optimism was thal&st (marginally) of any group.

While these results are not statistically significduet overall patterns provide support for the
hypothesis that subjective probabilities of stock marketsgleiad to stock purchases and sales.
But these results would need to be verified by future resdzsed on larger samples, and,
particularly, on higher frequency of measurement. kample, an alternative explanation for
the changes in Table 4 is that people buy or sell stodlesponse to, say, an income shock, and
then rationalize their actions by changing their subjeaxpectations. We would need higher
frequency data where we could test for the temporal seguef expectations and actions.

® The number of observations in the “2004” column differmfthose in the “2006” column because of differing
number of item nonresponse in the two waves.

" The fact that buyers had initially high expectations seitérs had initially low expectations argues somewhat
against this explanation.



5. A parametric model of stock mar ket expectations

In this section, we develop a model that allows us toacharize respondents’ stock market
expectations at the individual level. Our goal is tcaobestimates of the mean and variance of
the expected distribution of stock market returns foh éadividual — something that to our
knowledge has not been done before. We make the simglégsumption that stock market
returns are normally distributed; this assumptiongsrglification but not unreasonable as the
distribution of AEX returns shown in Figure 3 suggests.

Let 5 be the stock market price at time Suppose thag evolves according to

In[§+lj:a+vt,
§

where a is the rate of drift in stock prices (which, accordiad-tigure 3, would be about 12%)

and thev, are i.i.d.N(0,0%). Thus stock prices follow a random walk with doffper time

period.

In that

In [ﬁjﬂn (ﬁj =In (ﬁj =20 +V, +V,,
S S !

we can write in general that

or
Ins,, =lns +m+zvj ,
j=t
which implies that

Ins,, |Ins :N(Ins +7a,70%).

Thus at timet the expected percent gain (or gain in logs) valldrmean otrr and variance

ro’ and the gain will be constant over time for thesgrojection periodz(). Under this

model all information about projected levels ighe current level so that past levels or changes
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will not predict future levels. One advantage of thisriulation is that the model can be fitted

over any time period.

If people form their expectations according to thisleidhey will report probabilities of gain
that are slightly positive (assuming thatis positive) and that the distribution of anticipated
stock market gains is stationary. The model thus allsie test for population stationarity by
testing whether the reported average points on theldistrn are constant. Note that if there is

heterogeneity in beliefs (variation across people iand inog?), the population distribution of
anticipated gains will not be normal, but if each perfsoms beliefs according to the model the

probability points will be stable.

We have asked about the probability that the stock markegain x % or more over the next

year which is the same as asking for the probability tha

i>5_
S

O takes the values 1.0, 1.1, 1.2, and 1.3 and 12 if the unit of time measure is one month.

pl S ss l=plinSrsing |=of 222N
5 S j Jro

and j indexes the target probabilities.

P[ﬁ<5j,
S

where o =1.0, 0.9, 0.8 and 0.7. The probabilities of these eveats a

Thus we have eight observations on probabilities thagmkk on just two parametersando .

We also asked about

Note that an alternative formulation would be to tteatprobabilities of gain differently from

the probabilities of loss which would mean that we wostth@te four parameters

Uy, 04,14 ando,,

where the subscripts indicate that the estimatiom®®eer gains only or over losses only.
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Suppose that probability expectations are unbiased fathhgerson, that is

—o ar—lnéj ‘U
pji \/;0_ ji

and theu;, have expectation of zero. Then the population wilehational expectations, i.e. the

sample average of tipg will be equal to the average historical probability gfegn of & or more

over r time periods.

For the purposes of the present paper, we focus ontthsn of the parameterg ando at

the individual level. For each respondent, we use nomliaat squares, obtaining those values

sl

where j sums over either eight or four target points dependingt@ther we impose the same

of @ ando that minimize

structure on gains and losses (which we do in our cumgriementation).

In order to obtain stable results, responses at tiddodl level have to satisfy some consistency
requirements relating to the laws of probability. In oatar, we exclude those respondents who
(i) reported probabilities that are not (weakly) monotdhjiadecreasing as the thresholds
increase (in absolute terms) in the gain and loss domafiiswhose probabilities for a gain and
loss sum to more than 10G%.

6. Heter ogeneity of individual stock mar ket expectations

This section contains an analysis of the individual+iiMidual estimation of our model.
Because of the relatively small number of respondentwliom we have two panel observations,
we pool all observations for all respondents and do ©baide any individual effects. As an
illustration, Figure 4 contains the model fit for fouriindual observations, i.e. it shows how the
estimation procedure fits a normal distribution for pinebability of stock market developments
to eight data points provided by the individual.

8 There are also respondents who report estimateseqrobability of a loss and the probability of a gaimsip to

a percentage less than 100. While being inconsistent withtsnuous probability distribution, it suggests that these
respondents use a rule of thumb discrete distribution witthazero probability mass on the stock market providing
a zero annual return.

12



Table 5 provides the percentiles of the distributiorhefdstimated mean and variation of stock
market returns among our respondents for the 2004 and 2006 sUiveysibjective distribution
of stock market returns shifts to the right, i.e. the 2@3pondents are more optimistic than the
2004 respondents, while the estimated volatility is quiteparable. The median increases
from 0.3% to 2.1%. The shift in expected returns isna With recent investor experiences in the
stock market (see Figure 1). Between 2000 and 2003 the AEX-igbexienced a huge loss:
from top to bottom the total drop is close to 70%. At timetof the 2004 baseline survey the
stock market index had recovered part of this loss, buett@lection of a few bad investment
years was most likely still quite vivid. In 2006 the stockrket index had showed a steady
increase for three years in a row. Neverthelesdethed of the index was still far below its peak
levels, which might explain why most respondents welteygite modest in their expectations.
Overall, except for a small increase in optimism tls¢rithutions for the expected return and its
volatility are quite stable and show consistent pastarmong subgroups. This conclusion is
confirmed by Figures 5 and 6 which plot the empirical cutiudgrobability distribution of the
mean and standard deviation, respectively, of expectekl staiket returns. The empirical
distribution of the standard deviation is virtually ideatiin the 2004 and 2006 sample. The
distribution of the mean of expected stock market retonaises a clear shift to the right.

Table 5 also shows that males and those who own assgts are more optimistic than females
and respondents who have no risky assets in theioportDifferences in the median value of

the volatility estimates are much smaller. This isftmed in a multivariate regression analysis.

Tables 6 and 7 show how the individual-level estimatexpécted stock market mean return
and volatility, respectively, are correlated with paedacharacteristics and some subjective
measures that may capture individual heterogeneity. Aanadgression of the mean of the
expected return distribution on personal characteristiofirms individual heterogeneity in stock
market expectations, in particular for gender. The tesudleed show that females are more
pessimistic on stock market returns than males. Adygation and income do not matter much,
once we include specific controls for individual portdiiehavior, such as whether the
respondent has traded recently or follows the stock maldsely. In particular, the assessment
of historical returns contributes to explaining the varatn individual mean expected returns.
Especially, respondents who report lower estimatesofial historical returns (i.e. below 6%

annually) are also more pessimistic on future annuekstarket returns.
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In explaining the variation in the volatility of thigted stock market distribution, age comes up in
all specifications as an important covariate. Youngaadents perceive a higher level of
uncertainty in future stock market developments. This trigffect the fact that young people
have a relatively shorter period in which they mightehabserved stock markets, and yet they
have witnessed a serious boom and bust. All in aketindings suggest that it is crucial to
model individual heterogeneity carefully in future studies.

7. Stock M ar ket Expectations and Stock M arket Participation

Table 8 shows the estimated marginal effects of persmabhousehold characteristics on the
probability of stock ownership. They are based on probdispetions estimated separately on
the 2004 and 2006 data. Being female is associated with aioedacthe probability of
ownership of 0.045 to 0.075 depending on the year and the saaific The patterns of
ownership mostly conform to our priors: older and mahecated people are more likely to own;
ownership increases sharply in income. Most relevarthfs paper is the strong association
between ownership and the subjective probability of ekstaarket gain: after controlling for
demographics and personal and household characteristiceraase in the expected one-year
gain of 0.10 (a one-year 10% gain) is associated with aease in the ownership probability of
0.029 in the 2004 data and 0.049 in the 2006 Hatathat the stock ownership rate in the sample
we study here was about 15% in both 2004 and 2006 these chamgdsnerease the ownership
rate by 20-30 percent. Furthermore, in 2006 we find a signification negativatiehship
between the subjective standard deviation of stockmegtmnd ownership: an increase in the
subjective standard deviation of 0.10 is associated with atredwd 0.04 in the probability of

ownershipt! These results accord with standard portfolio chdieery.

8. Conclusions

We found that on average the Dutch population holds ra#esimistic views about the stock

market: the average subjective probability of an iner@astock values over a year was just

® Such a change in alpha corresponds to change from themtedise 98 percentile in the 2004 distribution of
expected rates of return (Table 5).

9 The ownership rates at the bottom of Table 8 vanydsen specifications because stock owners are more likely
answer questions about stock market expectations and teagigeanswers to subjective probability questions about
stock market gains.

1 A reduction in the standard deviation of 0.10 is approtétpassociated with a movement from th& p&rcentile

to the 75 percentile in the 2004 distribution of standard deviat{@asle 5).
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41.6% in 2004, and 50.1% in 2006. This pessimism, combined with aveer¢and actual) risk
of holding stocks is sufficient to explain the low saté stock holding in the population. It is not
necessary to invoke very high rates of risk aversigxpain the stock holding puzzle.

The shift to more optimistic views between 2004 and 2006 sugfpastecent stock market

price movements have an important influence on expectatisrisas been found in U.S. data.
This greater optimism, combined with stability in expaota about the variance in stock price
increases, should have made stocks a more attractivenmmet, leading to an increase in stock
holdings. Indeed at the individual level we found suggestwdence (but not statistically
significant) that transitions into stock holding wessa@ciated with above-average increases in
expectations of a gain and that transitions out okshotding were associated with less
optimistic changes in expectations, changes similtidse of people who were not stock owners
in either wave. Nonetheless, the fraction of ourgarholding stocks did not change between
2004 and 2006. We cannot estimate the net fraction thatiltshwave transited into stock
holdings as we would need data on a large range of penaoacteristics such as risk aversion
and on household characteristics such as wealth and pen8lahrespondents perceive that
stock market investments expose investors to very sulzdtaski We estimate the median
standard deviation of subjective one-year rates of rétube 0.10. Thus for the median person
there is approximately a 0.15 chance of a gain of grdaarl0% and a 0.15 chance for a loss of
more than 10%° An implication is that a larger shift in the expektteturn may be required to
observe a shift in ownership rates. Indeed, accordingrtesiimates in Table 8, an increase in
the expected rate of return of 0.02, which is our estiwftiee increase between 2004 and 2006,
would increase the stock ownership rate by just 0.006 or 0.GEhd®mg on whether we use the
2004 or 2006 probit results.

To make further progress in quantifying the relationship betweapectations and stock trading,
we need higher frequency data. We would like to observiethporal relationships among
actual stock price changes, changes in expectations,akdmtrchases and sales. Nonetheless,
in our view, these results show the promise of askimgiasubjective probabilities of stock price
movements in household surveys, and of using those resgonsederstand stock holdings.

12 Calculation based on our assumption of normal ratestaf.
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Appendix A: 2004 baseline questionnaire

sO1

s02

s10

sl1

s100

s110

The next few questions are about your expectations phcaidevelopments in financial
markets. In particular, we would like to know what thendes are that investors will
make money or lose money in the stock market if they inltas not necessary that you
know a lot about stocks or stock markets.

[Continue] - s02

Imagine that you have a rich relative who unexpecteales you 10,000 Euro. You are
thinking of putting the money into a mutual fund investedbimé chip” stocks (like those
in the Amsterdam AEX stock market index, the Eurostaudtex or the Dow Jones
Industrial Average index).

[Continue] - s10 or s20r@ndomization)

We will first ask you about the chances you would madeey. Then we will ask about
the chances you would lose money. Your answers can fangezero to one hundred,
where zero means there is absolutely no chance you wakld money and one hundred
means that it is absolutely certain you would make money.

[Continue] - s100
We will now ask you about the chance that you woukemaoney.
[Continue] - s100

Suppose you put the 10,000 Euro in the stock mutual fundfiaihehléor one year.
What are the chances that you would make money wheeafsabsolutely no chance
and 100 means absolutely certain; that is what are tmeefahat in a year your
investment would be worth more than 10,000 Euro?

[ ] Percent (0...100) - sl110
[ ]!1don't know if random =1-> s21
if random = 2-> s3

And what are the chances that the 10,000 Euro instoak mutual fund would have
gone up by more than 10 percent; that is, it would be woatte than 11,000 Euro a year
from now?

[ ] Percent (0...100) - s120

[ ]!1don't know if random =1-> s21
if random = 2-> s3
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s120

s130

s20

s21

s200

s210

And what are the chances that the 10,000 Euro instoak mutual fund would have
gone up by more than 20 percent; that is, it would be woatte than 12,000 Euro a year
from now?

[ ] Percent (0...100) - s130
[ ]!1don't know if random =1-> s21
if random =2-> s3

And finally, what are the chances that the 10,000 Eya@uin stock mutual fund would
have gone up by more than 30 percent; that is, it would I wepre than 13,000 Euro a
year from now?

[ ]Percent (0...100) if random =1-> s21
if random = 2-> s3

[ ]!1don't know if random =1-> s21
if random = 2-> s3

We will first ask you about the chances you would iogeey. Then we will ask about
the chances you would make money. Your answers can flamgeero to one hundred,
where zero means there is absolutely no chance you Vesgldnoney and one hundred
means that it is absolutely certain you would lose money

[Continue] - s200
We will now ask you about the chance that you woslel ftooney.
[Continue] - s200

Suppose you put the 10,000 Euro in the stock mutual fund aitdndéir one year. What
are the chances that you would lose money where 0 rabaokitely no chance and 100
means absolutely certain; that is what are the chahaesita year your investment
would be worth less than 10,000 Euro?

[ ] Percent (0...100) - s210
[ ]!don't know if random = 2-> s11
if random=1-> s3

And what are the chances that the 10,000 Euro instoak mutual fund would have
gone down by more than 10 percent; that is, it would béhaess than 9,000 Euro a year
from now?

[ ] Percent (0...100) - s220

[ ]!don't know if random =2-> s11
if random =1-> s3
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s220

s230

s3

f1

f2

f3

And what are the chances that the 10,000 Euro instoak mutual fund would have
gone down by more than 20 percent; that is, it would béhaess than 8,000 Euro a year
from now?

[ ] Percent (0...100) - s230
[ ]!1don't know if random =2-> s11
if random=1-> s3

And finally, what are the chances that the 10,000 Eyauinstock mutual fund would
have gone down by more than 30 percent; that is, it walddsth less than 7,000 Euro a
year from now?

[ ]Percent (0...100) if random = 2-> s11
if random =1-> s3

[ ]!1don't know if random =2-> s11
if random =1-> s3

Instead of putting your moneyo( 000 Eur os) in the stock mutual fund, you could put
your money in a guaranteed investment that will be worth 1E&b508s one year from
now.

Would you put your money in the mutual fund or in the guardntaestment?

[ ] Mutual fund ->fl
[ ] Guaranteed investmen® fl1
[ ]!dont know 2> fl

Do you currently have money invested in the followaisgets? Check all that apply

fla Stocks (directly, that is not via mutual funds) [yef
f1b Bonds (directly, that is not via mutual funds) dym]
flc Mutual funds (that invest in either stocks or bonds)yes/no] if yes > 2

ifno 2> 13

What is the approximate share of risky assets {ghae share of stocks, etc., as opposed
to cash, bonds, etc.) in your mutual fund holdings?

[ ] percent - 13
[ ]Don’t know -> 13

When did you lasbuy bonds, mutual funds, or stocks?
] Less than a week ago -> f4

] Less than a month ago (but more than a week) - 4
] Less than three months ago (but more thanmtimo—> 4

— p— p— p— p— p—

] More than three months ago > f4
] Never > f4
] I don’t know -> f4
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f4 When did you lassell bonds, mutual funds, or stocks?

] Less than a week ago 2> 15
] Less than a month ago (but more than a week) - f5

[
[
[ ] Less than three months ago (but more thantimo—-> 5
[
[
[

] More than three months ago > 15
] Never > 15
] I don’t know > 15

5 How closely do you follow the stock market?

[ ] Very closely -> f6
[ ] Somewhat -> f6
[ ] Notat all -> f9

f6 What sources of information do you use to gather infaomdor taking investment
decisions? Check all that apply.

[ ] newspaper

[ ]television

[ ]radio

[ ] shareholder meetings

[ ]investment reports on individual companies

[ ]investment reports on global economic outlook
[ ]annual or quarterly company reports, company presases
[ ] friends/family/acquaintances

[ ]financial advisor

[ ]other

if at least two categories chosen > f7

if no or one category chosen -> f8

f7 What is the most important source of information?

[ ] newspaper -> f8
[ ]television -> f8
[ ]radio -> f8
[ ] shareholder meetings - f8
[ ]investment reports on individual companies -> f8
[ ]investment reports on global economic outlook -> f8
[ ]annual or quarterly company reports, company presases - f8
[ ] friends/family/acquaintances - f8
[ ]financial advisor -> f8
[

] other -> f8



f8

f9

f10

f11

Do you follow one or more stock indices or do yollofe some individual stocks.

[ ] Stock index or indices and individual stocks> f9
[ ] Only stock index or indices 2> f9
[ ] Only individual stocks 2> f9
[ ]No ->f9

How often do you on average adjust your expectatiarfsiancial markets? Could you
provide us with a rough indication?

[ ]Everyday - f10
[ ] About once a week - f10
[ ] About once a month - f10
[ ] About once a quarter - f10
[ ] About once a year - f10
[ ] Not applicable - f10

We now present you four statements. For each,trepar much you think it represents
your trade behavior?

Programming instruction: Response options for each sub-question are:
Strongly agree/agree/neutral/disagree/strongly disagreapplicable

f10a
f10b

f10c

f10d

- fl1

| buy when | have money left over and sell wheeed money.

| trade actively depending on my expectations onduteturns
of individual stocks.

| trade actively depending on my expectations on futitgns
on the stock index.

| trade actively depending on the global economimok
(economic growth, interest rates, etc.).

We now present you two statements. For each, reparimuch you think it represents
your trade behavior.

Programming instruction: Response options for each sub- question are:
(strongly agree/agree/neutral/disagree/strongly disagreapplicable)

flla
f11b

- f12

I monitor the developments in my investment podfolosely.
On average, | succeed in beating the market.
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f12

f13

Suppose somebody invested some money in an invesumer2® years ago. Over this
period, the investment fund yielded the same return a&rttsterdam stock market. What
would the average annual rate of return have been orasuavestment? Please provide
your best estimate.

[ ] percent per year, on average-> 13
[ ]Don’t know - f13

Now suppose that this person invested the money irhQeernment bonds 20 years
ago. What would the average annual rate of return havedvetis investment? Please
provide your best estimate.

[ ] percent per year, on average-> end of survey
[ ]Don’t know - end of survey
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Tablel: Sample sizes in 2004 and 2006

2004

Full sample 2170 100.0%
Interview in week 17 1834 85.5%
Interview in week 21 336 14.5%
2006

Full sample 2121 100.0%
Interview in week 17 1691 79.7%
Interview in week 21 430 20.3%
Re-interviews of 2004 respondents 1510 71.2%
Refreshment sample 611 28.8%
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Table 2: Definitions of and descriptive statistics for the exgtory variables

Variable label Definition 2004 2006

0-1 dummies, taking thevalue 1

when the following appliesto the

respondent ¥ N Mean N Mean
Female female 21700.466 2121 0.479
Partner in HH married or living together with a

partner 2170 0.773 2121 0.776
Female * partner in HH female and either married ondjvi

together with a partner 2170 0.352 2121 0.360
Age: young age 44 or younger 2170.398 2121 0.385
Age: old age 65 or older 217®M.177 2121 0.201
Education: low completed no more than primary

school or prevocational training 2170 0.321 2121 0.306
Education: high completed higher vocational

training or university education 2170 0.358 2121 0.364
HH income quartiles 1-4 monthly gross household income

belongs to specific sample quartile2170 0.250 2121 0.250
Trust agrees with “most people can be

trusted” 2027 0.514 1995 0.603
Risk averse (2004 only) prefers current income above a 50-

50 gamble with chances on

doubling it or cutting it by a third 20380.872 1433 0.877
Optimistic (2004 only) (strongly) agrees with “overall, |

expect more good things to happen

to me than bad things” 217®.557 1510 0.560
Late respondent participated in the interview only at

the second opportunity (week 21) 2170 0.155 2121 0.203
Traded assets in last 3 months bought or sold bonds, niuiaks!

or stocks in the last three months 2170 0.092 2121 0.097
Follows the stock market follows the stock market

“somewhat” or "very closely” 2170 0.414 2121 0.341
Estimate of hist. return < 6% estimates average anetuahr

AEX over last 20 years below 6% 1117 0.235 1233 0.304
Estimate of hist. return > 12% estimates average anetahr

AEX over last 20 years above 12%1117 0.243 1233 0.219

a) Observation is missing when a respondent answensctdknow”
Note: The precise wording of questions is provided in the apgendi
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Table 4: Average probability of stock market gain by transitioownership between 2004 and
2006

cross-section

2004 2006  change panel change
Not owning to not owning 41.7 49.3 7.6 7.6
1065 990 920
Not owning to owning 452 594 14.2 15.1
49 47 47
Owning to not owning 41.8 49.2 7.4 9.4
52 51 49
Owning to owning 50.8 59.8 9.0 8.2
153 151 148
All 42.9 50.9 8.1 8.0
1319 1239 1164

Note: Number of observations in italics
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Table 5: Descriptive statistics for the fitted subjective proligbdistribution of the stock market

alpha sigma
percentile 2004 2006 2004 2006
All respondents
5 -0.216 -0.115 0.033 0.037
25 -0.022 -0.004 0.063 0.062
median 0.003 0.021 0.106 0.099
75 0.037 0.058 0.18 0.173
95 0.109 0.159 0.407 0.414
N 1271 1290 1271 1290
Females
5 -0.268 -0.159 0.034 0.036
25 -0.036 -0.013 0.065 0.063
median -0.001 0.008 0.116 0.11
75 0.029 0.049 0.209 0.201
95 0.095 0.169 0.495 0.439
N 522 547 522 547
Males
5 -0.167 -0.086 0.03 0.038
25 -0.016 -0.001 0.062 0.061
median 0.01 0.029 0.101 0.094
75 0.042 0.062 0.163 0.152
95 0.115 0.155 0.353 0.378
N 749 743 749 743
Owns risky assets
5 -0.166 -0.07 0.03 0.034
25 -0.011 -0.001 0.061 0.061
median 0.012 0.031 0.099 0.094
75 0.045 0.061 0.163 0.152
95 0.115 0.169 0.336 0.368
N 634 609 634 609
Does not own risky assets
5 -0.228 -0.139 0.034 0.038
25 -0.036 -0.008 0.066 0.062
median 0 0.012 0.117 0.105
75 0.032 0.056 0.195 0.189
95 0.1 0.159 0.493 0.433
N 778 831 778 831
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Table 6: Median regressions of the mean (alpha) of the fatdgective probability distribution

of the stock market return

2004 2004 2006 2006
Female -0.001 -0.002 -0.015* -0.012
[0.006] [0.006] [0.008] [0.010]
Partner in HH 0.003 0.000 0.002 0.002
[0.005] [0.005] [0.006] [0.007]
Female * partner in HH -0.011~ -0.008 -0.003 -0.002
[0.007] [0.007] [0.009] [0.011]
Age: young 0.001 -0.002 0.003 0.001
[0.003] [0.003] [0.005] [0.005]
Age: old -0.006 -0.004 -0.002 -0.002
[0.004] [0.004] [0.005] [0.006]
Education: low 0.004 -0.001 0.005 0.009
[0.004] [0.004] [0.005] [0.006]
Education: high 0.003 -0.001 0.004 0.004
[0.003] [0.003] [0.005] [0.005]
HH income: 2nd quatrtile 0.014*** 0.015*** 0.014** 0.014*
[0.005] [0.005] [0.006] [0.007]
HH income: 3rd quartile 0.015*** 0.010** 0.011* 0.014*
[0.005] [0.005] [0.006] [0.007]
HH income: 4th quatrtile 0.014*** 0.011** 0.013** 0.007
[0.005] [0.005] [0.006] [0.007]
Trust 0.007** 0.008*** 0.0171*** 0.011**
[0.003] [0.003] [0.004] [0.005]
Risk averse -0.009** -0.0171*** 0.004 0.002
[0.004] [0.004] [0.006] [0.006]
Optimistic 0.007** 0.0171*** 0.015*** 0.011**
[0.003] [0.003] [0.004] [0.004]
Late respondent -0.004 -0.005 -0.007 0.004
[0.004] [0.004] [0.005] [0.006]
Traded assets in last 3 months 0.011** 0.008
[0.004] [0.006]
Follows the stock market 0.003 -0.001
[0.003] [0.005]
Estimate of hist. return < 6% -0.011%** -0.014***
[0.004] [0.005]
Estimate of hist. return > 12% 0.003 -0.011*
[0.004] [0.006]
Constant -0.007 -0.002 0.004 0.007
[0.007] [0.009] [0.007] [0.011]
Number of observations 1175 783 895 680

Note: Standard errors in brackets; *<0.01, ** p<0.05, *p<0.1.

29



Table 7: Median regressions of the standard deviation (sigmégedfitted subjective probability

distribution of the stock market return

2004 2004 2006 2006
Female -0.001 -0.000 0.010 0.003
[0.013] [0.013] [0.010] [0.010]
Partner in HH -0.005 -0.005 0.003 -0.008
[0.010] [0.010] [0.008] [0.007]
Female * partner in HH 0.005 0.004 -0.012 -0.004
[0.015] [0.015] [0.011] [0.012]
Age: young 0.030*** 0.025*** 0.041*** 0.034***
[0.007] [0.007] [0.005] [0.005]
Age: old -0.017* -0.011 -0.009 -0.002
[0.009] [0.009] [0.006] [0.006]
Education: low -0.008 -0.024*** -0.001 -0.003
[0.008] [0.009] [0.006] [0.006]
Education: high -0.005 -0.009 -0.007 -0.000
[0.007] [0.007] [0.005] [0.005]
HH income: 2nd quatrtile -0.015 0.005 -0.008 0.003
[0.010] [0.010] [0.007] [0.007]
HH income: 3rd quartile -0.037*** -0.021** -0.009 -0.012
[0.010] [0.010] [0.007] [0.008]
HH income: 4th quatrtile -0.019* -0.005 -0.013* -0.008
[0.011] [0.011] [0.007] [0.008]
Trust -0.005 -0.005 -0.014*** -0.016***
[0.006] [0.006] [0.005] [0.005]
Risk averse 0.000 -0.003 -0.002 0.002
[0.009] [0.008] [0.006] [0.006]
Optimistic -0.018*** -0.028*** -0.003 -0.007
[0.006] [0.006] [0.005] [0.005]
Late respondent 0.010 0.010 0.012** 0.011*
[0.009] [0.009] [0.006] [0.006]
Traded assets in last 3 months 0.013 0.002
[0.009] [0.006]
Follows the stock market -0.015** -0.001
[0.007] [0.005]
Estimate of hist. return < 6% -0.003 -0.012**
[0.008] [0.005]
Estimate of hist. return > 12% 0.010 0.012**
[0.008] [0.006]
Constant 0.136*** 0.143*** 0.1071*** 0.105***
[0.014] [0.015] [0.011] [0.011]
Number of observations 1175 783 895 680

Note: Standard errors in brackets; *<0.01, ** p<0.05, *p<0.1.
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Table 8: Probit regression for stock ownership

2004 2004 2006 2006
Female -0.069** -0.075* -0.064* -0.045
[0.032] [0.042] [0.039] [0.056]
Partner in HH -0.036 -0.063* -0.050 -0.040
[0.027] [0.038] [0.034] [0.046]
Female * partner in HH -0.012 -0.014 0.012 -0.004
[0.037] [0.051] [0.047] [0.065]
Age: young -0.018 -0.036 -0.067*** -0.050*
[0.018] [0.025] [0.019] [0.029]
Age: old 0.060** 0.098**  0.050** 0.024
[0.024] [0.035] [0.025] [0.032]
Education: low -0.032* -0.031 -0.037 -0.004
[0.019] [0.029] [0.023] [0.034]
Education: high 0.005 0.005 0.012 -0.003
[0.019] [0.026] [0.023] [0.030]
HH income: 2nd quatrtile 0.047* 0.055 0.044 0.054
[0.027] [0.040] [0.034] [0.048]
HH income: 3rd quartile 0.037 0.018 0.069* 0.073
[0.028] [0.040] [0.037] [0.050]
HH income: 4th quatrtile 0.161*** 0.176***  0.200***  0.245***
[0.035] [0.047] [0.044] [0.056]
Trust -0.004 -0.020 0.002 -0.020
[0.016] [0.023] [0.019] [0.028]
Risk averse -0.029 -0.009 -0.067** 0.022
[0.024] [0.031] [0.032] [0.035]
Optimistic 0.008 -0.009 0.012 -0.080*
[0.016] [0.023] [0.019] [0.042]
Late respondent 0.011 0.023 0.013 -0.003
[0.022] [0.034] [0.025] [0.026]
Mean (alpha) of the 0.291** 0.490**
fitted subjective probability distribution [0.123] [0.193]
Standard deviation (sigma) of the 0.121 -0.397**
fitted subjective probability distribution [0.100] [0.164]
Number of observations 1939 1175 1351 895
Mean of dependent variable 14.5% 17.6% 14.5% 17.7%

Notes: Coefficients expressed as marginal effects.

Standard errors in brackets; *p<0.01, ** p<0.05, *p<0.1.
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Figure 1. Amsterdam Stock Market Index (AEX), 1983-2009
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Figure 2: Distribution of responses to the question on the prababila stock market gain
(2004, week 17)
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Figure 3: Distribution of annual returns to the Amsterdam StockKeialndex (AEX), 1983~
2006
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normal distribution, respectively.

34



Figure 4: Fitted expected distributions of stock market returngofor example respondents
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Figure 5: Empirical CDF of the mean of expected stock marketrns (2004 vs. 2006)
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Figure 6: Empirical CDF of the standard deviation of expected stomiket returns (2004 vs.

2006)
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