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Abstract

The question of what is an adequate level of retirement spending is kéyefaliscus-
sion about whether people adequately prepare for their old age. legueewprisingly little
is known about what represents an adequate expenditure level detirggnent given the
overall lifetime budget constraint. In this paper we address this issuergiucting a sur-
vey with the American Life Panel at RAND, and with the Dutch CentER and lg&se!.
We go to great length to ask survey questions that are meaningful tondesus and to
reduce cognitive load as much as possible. Our findings suggest guatad "expenditure
replacement rates” exceed 70 percent. Minimum acceptable replacesmenidecrease
with income. The latter gradient effect is particularly pronounced for t8e U
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1 Introduction

A large number of countries considers reducing their payeasgo pension component and
relying on more funded “privatized” systems. A key issuet thigses is how much freedom
of choice should be given to individuals in the context of enprivatized systems. Whether
more freedom of choice should be promoted is, to a major &xéequestion of whether it is
believed that individuals would prepare adequately foirtbiel age when left with greater own
responsibility.

The debate on adequate old-age provision raises the guedtwehat we actually mean by
“adequate.” One possibility would be to pretend knowledféndividuals’ true preferences.
One may then calibrate old-age provision choices that atiemapunder such preferences and
deem old-age provision choices adequate if they come ctoeese calibrated choices. This
is the route taken by an ambitious study by Scholz et al. (ROWGithin the realm of neo-
classical economics this approach is a very natural onetitheoonly correct one. However,
evidence ranging from the stock-market participation prizzthe equity premium puzzle calls

LN T?

into question whether economists have already discoverdididuals’ “true” preferences.In
turn, this suggests that one should be cautious when ietngradequate old-age provision in
terms of calibrated optimal old-age provision choices upghey, constant-relative-risk-aversion
preferences.

An alternative route is taken by Banks et al. (2005). Thesbaastmake an attempt to
capture adequacy by means of ad-hoc threshold values dlsalceplacement ratésSuch
replacement rates are meaningful even under completeagoerof individuals’ preferences.

However, they are not well defined if old-age income is uraertwhich may result from un-

certain stock returns or from uncertainty about the prioghath a house can be sold. Would a

1See, for instance, Binswanger (2006, 2007) and Campbej20

2Here, the term replacement rate refers to the ratio of anispbsable income during retirement to annual
disposable income during the last years of working life.ddele will often use this term more generally, referring
to the ratio of the (average) value of an annual flow variableéng retirement to the (average) value of the same
variable during (part of) working life. We will be more clean this in what follows, such that there should be no
danger of misunderstanding.



target value thus refer to the expected replacement raté® i@r10th percentile?

This paper makes an attempt to provide direct quantitatieasures of adequate old-age
provision that (1) respect the concept of individual prefees, (2) do not require previous
knowledge of those preferences and are not based on partfaakctional forms of those pref-
erences, and (3) are meaningful in the presence of uncigrtslile infer such measures be means
of asurvey. In particular, we field a specifically designed/ey module with the CentER Panel,
a Dutch Internet Panel which is representative for the Dptgbulation?

A first set of questions in our survey investigates the preteratio of expenditures during
retirement to expenditures during working life in the almgenf any uncertainty. This yields
preference-based benchmark replacement rates for whamnapenterpret as a “normal” or
“expected” scenario. The next set of questions is concemnbddeveloping several measures
of adequacy that are meaningful in the presence of risk. W&odo three ways. First, we ask
about a minimum level of expenditures during retirement thapondents would not want to
be undercut “at all costs.” Second, we ask respondentsacseaseral risky retirement-income
prospects that reflect different levels of equity investtagaccording to a stylized calculation.
Third, we also elicit the parameter of relative risk avensising a multiple-price-list format.

Our questionnaire is characterized by a number of feathegstand out. Several questions
involve hypothetical choices among several options or #éti@g of such options. All numbers
that specify these options are calculated from previougdilable information on a respon-
dent’s income, as well as on other information that is spetifia respondent. This makes the
options much more meaningful to respondents and reduceogmgtive load of the questions.
We believe that this feature is important for improving thelity of response$.Second, all
guestions are explicitly framed in terms of old-age prawisiln particular, to our knowledge,
our study is the first eliciting the parameter of relativ& asersion in such a context. Third, we

include feedback questions that allow us to investigatettatwlegree individuals feel confident

3We plan to repeat our questionnaire with the American LifedPgALP) at RAND in the US.
4Kapteyn and Teppa (2003) is the only existing study that veeasrare of which ties the options appearing in
the questionnaire to the respondents’ incomes.



with a particular question. Fourth, we include a number oflcamization treatments in order
to investigate to what degree individual answers are robitktrespect to order and framing
effects.

We would like to stress that it would be very difficult to oltanformation on adequate
old-age provision other than by means of a survey. In pdaicgauch information cannot eas-
ily be inferred from available data on actual old-age priovischoices. One reason is that
such choices are constrained by the institutional designaafuntry’s pension system, e.g. by
mandatory contributions to a pay-as-you-go system. Sedondiiduals’ actual choices do not
allow for inference of their “true” preferences whenevatiuduals suffer from lack of appro-
priate financial knowledge or misunderstanding of compaetains et®. In contrast, none of
the questions in our survey require proper understandigmipound returns nor any specific
financial knowledgé.

This does not mean to deny that surveys have problems ofaweir In particular, the fram-
ing of questions may influence responses. Respondents mayifferent answers depending
on the number of options that they are confronted with. Apsmple may simply have no in-
terest in answering certain questions and, as a resultyaltick the first or last option. Many
of these problems, however, can substantially be mitigbyea careful design such as a care-
ful selection of the options presented, by means of randatiiz treatments, and by means of
feedback questions.

The main findings from our survey are the following. Neglegtrisk, people aim for a
profile where expenditures during retirement amount to betwr0 and 100 percent of working-
life expenditures. Using our question on minimally desimd-age expenditures we are in
a position to calibrate minimally acceptable replacematgs (say, in terms of the ratio of

these expenditures to annual income in the last years ofimgtite). Based on our preferred

SField experiments may potentially be confronted with thexsgroblems. Furthermore, it is rather obvious
that incentivized laboratory experiments would not qyadié promising either.

6See van Rooij et al. (2007) for the fact that financial illtey is very widespread.

For instance, the (alleged) tendency to choose always siddirlast) option can be neutralized by randomiz-
ing the order of the response options.



estimation these rates amount to 77, 82, 69, 68, and 65 pgdarathe five income quintiles,
respectively.

Concerning risk aversion we do not obtain a very clear-cutipgc Individuals seem to like
a safe old-age income while, at the same time, they also gkefiting from upside potentials
of more risky retirement prospects. To our surprise we firad thspondents are satisfied with
a large array of scenarios that, according to a stylizedutation, range from a situation with
very low equity investments to a situation with a rather haghount of equity investments.
Concerning the parameter of relative risk aversion we find germmount of heterogeneity.
We also find that measured values of relative risk aversiensanificant predictors of how
individual rate risky prospects. On the other hand, we alsd fhat constant-relative-risk-
aversion preferences are not fully consistent with howaerdpnts rate risky retirement-income
prospects.

Existing studies that have explored intertemporal andpiskerences by means of surveys
are Barsky et al. (1997), Donkers et al. (2001), Kapteyn ampd€2003), and Kimball et al.
(2006). The aim of these studies is to identify preferencarpaters, most notably the elasticity
of intertemporal substitution or the coefficient of relatiisk aversion. Barsky et al. (1997)
and Kimball et al. (2006) present questions that are relatexld-age provision. However, a
specific investigation of preferences over old-age prowisihoices is not the main concern of
their studies. Our questionnaire differs from previous/gys as many of our questions do not
refer to specific preference models but are somehow of a nmane-parametric” nature. Using
the CentER Panel, van Rooij et al. (2006) investigate preée®over defined-benefit versus
defined-contribution pensions. They are less concerndd praviding measures of adequate
old-age provision.

The rest of this paper is organized as follows. Section 2idises our questionnaire. Section

3 presents the results, and Section 4 concludes.



2 The Questionnaire

2.1 Our Sample

We field our questionnaire with the Dutch CentER Panel. Thiepe representative for the
Dutch population and consists of about 2000 members. Thesaxers regularly fill out ques-
tionnaires, typically on weekends. Our questionnaire walgdd on the weekend of March
24/25, 2007, and was again presented one weekend laterge wWiw did not respond on the
previous weekend. We presented the survey to respondeaattarh older than 25 and who
represent either the main breadwinner of the householdsoothiher spouse. Based on these
selection criteria, our questionnaire was presented ttaariamber of 835 panel members. The
actual number of responses per question varies betweemn @b@and 800. The response rate
is thus very high.

Members of the CentER Panel are regularly interviewed onarsasiuch as general house-
hold characteristics, income, wealth, job situation, af agon a host of further issues such
as psychological disposition, savings motives etc. Tloeegfwe have at our disposal a great
amount of information on respondents’ characteristict Weare able to use in our question-
naire. In particular, many of our questions are tied to regpats’ income.

In the following we outline the principal questions of oungy that deserve a more detailed
explanation. Our questionnaire contains a number of furtjuestions that we will discuss

within the appropriate context.

2.2 Questions on Old-Age Provision in the Absence of Risk

A first set of questions aims at investigating the optimalesxpture path over the life-cycle.
To provide for concise and clear-cut questions, we do so itylesd way, i.e. we do not
consider any variation of expenditures within workingelibr within retirement. Rather, we
are interested in hoaverageexpenditures during retirement comparet@rageexpenditures

during working life.



Specifically, we present to each respondeatiotal number of six options of working-life
and retirement consumptiofe}, ;. ¢¥,), k = 1,...,6. These options are characterized by an
identical present value of life-time consumption. For egadpondent we have information on
total net household income (i.e. disposable income afi@sja Using information on respon-
dents’ income, household and employment status, we inéetotial working-life income’; for
each respondent’s household. Obviously, this equals tegbttal net household income if both
the respondent and his or her partner are not yet retirelde lfdspondent and his or her partner
are retired we set; to reported total net household income divided by .85. Tttedamumber
is the typical effectivenetreplacement rate in the Netherlands. (The typical grodacement
rate amounts to 70 percent.) If the respondent has a pantdegither only the respondent or
only the partner is retired, we sk&f to reported total net household income if the respondent is
the main breadwinner, and to total net household incomeleli/by .85 otherwise.

For each respondent we calculatbygpotheticalpresent value of life-time income&’(/'Y;)

according to

R—1 1 t—W D—-1 1 t—W
PVY; = Yi+ Y
() vy v

wherelV denotes the age of (hypothetical) entrance in the labor ehakkthe age of retire-

ment, andD the age of death (where death occurs at the beginning of’Xagéhe variabler

k
denotes the real (risk-free) interest rate. Finally:= miny, C,:*’_, i.e. the lowest “consumption

C

replacement-rate” among the optidnghat are presented to respondents. The pro@@g c’;i)

are determined by

R—-1 1 t—W D-1 1 t—W
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Note that respondents’ hypothetical life-time income itedmined such that if they aim for
a consumption replacement-raié then they would not have to engage in any saving at all.
Intuitively, this corresponds to a situation where the oegfent gets a fractiop® of his current

net total household income guaranteed from the pensioarsydt/e choose this design in order



to assure that none of the valuesdf;, not even the highest one (which leads to lineest
value of%) exceedsy;. Our aim is to prevent that respondents get any option whexg t
would havé to borrow (mentally) against their retiremeiwcbime in order to realize this option.
Otherwise, we do not make any attempt to chose the prc(fa‘lp’g c,’f,i) such that they are based
on a particularly realistic scenario of, for instance, agmmme profiles since this is not of any
interest for the purpose of our question.

We setlV to 25, R to 61 (the average retirement age in the Netherlands)/atal86. We
present to respondents profiles for two different levelshef interest rate, one for 1 percent
and once for 6 percent. This will allow us to infer the elastiof-intertemporal-substitution
parameter. Finally, we choose the profile$ ;, ¢F;) such that the ratiocél% correspond to .5,
.64, .76, .88, 1, and 1.4. We believe that these values iadhulrange of réplacement rates that
are commonly deemed reasonable. All valueaf;, ¢f,) are rounded to entire multiples of
50 or 20, depending on the magnitudeyof

Respondents get the following introduction text.

Below you find four options of how you could spend your moneyroxaur life-

time. For each option the first column indicates how much yeursehold could
spend on average per month from age 25 until retirement., Thissrefers to your
total (working) age from age 25 until retirement, NOT just tkmaining (working)
age. The second column indicates how much your household spend during
retirement. Please think of all your expenditures, suctoad,fclothing, accom-
modation, insurance, traveling etc. Assume that the nusrirelow show what you
can spend after having already paid for taxes. Assume ag@tites of the things
you spend your money on remain the same in the future as togayflation). If

you had a choice, which option would you like most?

For single households and respondents that are alreadsdrétie text is adapted accordingly.

Respondents get then first a table with four profiles,, c*;), as shown in Table 1, for



Table 1: Options of expenditures profiles

Monthly spending during working life Monthly spending during retire-
(age 25 until retirement), in Euros ment, in Euros

Option A 2200 2200

Option B 2300 2000

Option C 2400 1800

Option D 2500 1600

which % corresponds to .64, .76, .8881f a respondent choses an option at the border, she
is preseﬁted with another choice. The new choice set ingdlwe option that she has selected
before, and a new more extreme option, either with a replao¢nate of .5 or of 1.4, depending
on the previous choice.

We include a randomization treatment as follows. Half of espondents sees the op-

tions arranged with decreasing replacement rates. The loéiffeare presented with the options

arranged in the opposite order.

2.3 Questions on Lower Bounds of Old-Age Expenditures

Based on models of habit formation (see Campbell and Cochr@f8, and Gomes and Michaelides,
2003) and loss aversion (see Bowman et al., 1999, and Binsw&§¥) we hypothesize that
individuals may have the idea of a minimum consumption/exgeare level during retirement

below which they would never want to f&llWe present respondents the following question.

This question refers to the overall level of spending thatliap to you [and your
partner] during retirement. What is a minimal level of mogtipending that you

never want to fall below during retirement, at all costs?aBé&think of all your

8The numbers in Table 1 correspond to a total net househotaria®f 2500 Euros, i.e. the sample average.

9Note that for most habit levels marginal utility is infinity the habit level and not defined below the habit
level. Binswanger (2006, 2007) provides a model of lexiephic loss aversion where individuals would never
want to consumer below the habit level or reference poinis Todel happens to explain observed savings and
asset-allocation choices particularly well.



expenditures, such as food, clothing, accommodationyamse etc. Assume that
prices of the things you spend your money on remain the sathe fiuture as today

(no inflation).

2.4 Questions on Risk Preferences
A “Non-Parametric” Measure of Risk Preferences

A first couple of questions aim at measuring risk preferemees“non-parametric” way. We
simply ask respondents to rate certain risky retiremecdime prospects. The prospects were
again based on information about respondents’ income. Regpis first see the following

introduction text.

The future is uncertain. It is not possible to know today wiill certainty how
much money you [and your partner] will have at your disposalrdy retirement.
The total income (including pensions, income from perseagings etc.) that you
[and your partner] will have at your disposal will depend,ceng other things, on
how the economy will perform, e.g. how wages, interest rdieancial returns etc.

will develop. The next questions refer to this aspect.

How satisfied would you be with each of the following scenafrom the perspec-
tive of today? Please assume that the numbers you see baaerincome from
all sources that you may have during retirement. Assumethtgdhe amounts are

net of taxes and refer to you [and your partner].
They are then presented with a number of scenarios. Spdigiticay are asked:

How satisfied would you be with each of the following scenaffom the perspec-
tive of today?
There is a 90 percent chance that your total income durimgne¢nt will be [X}, ;]

per month, and a 10 percent chance that it will Ae;] per month.

9
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Respondents are asked to rate these prospects on the fglewate: Completely unsatisfied,
somewhat unsatisfied, somewhat satisfied, completelyfiedti$ don’t know. We intentionally
leave out “neither satisfied nor unsatisfied” for two reasoRsst, respondents may choose
this category if they mean, in fact, that they don't know. @&t; we want to avoid an uneven
number of answer categories since the mid-point providésoag focal point. We randomize
the order in which the response options appear. Half of redgats see the options arranged
in an “increasing” order, i.e. from “completely unsatisfi¢éa “completely satisfied.” The other
half sees the options arranged in the opposite order.

In total we present five prospects. The value€f ;, X ;) are chosen such th tx;—, XY—Z>
corresponds t4.95, .8), (1.05,.75), (1.15,.7), (1.25,.65), (.9,.85).19 Y; denotes again a re-
spondent’s total net annual household income during wgrkia. Half of respondents see the
profiles in the order as reported above. The other half seprtifdes in a strictly decreasing
order of riskiness. We chose the first non-monotonic ordehexk for order effects. We were
speculating that individuals might dislike any risk and feweén the first option quite unaccept-
able. But after being confronted with options that are faremisky, they would appreciate the
low-risk profile. Since we did not want to repeat the first gegfive chose a similar low-risk
profile.

According to a stylized calculation these risky profiles bannterpreted in terms of equity
shares as follows. Consider a hypothetical setting in wmdhviduals earn an annual income
of Y,,; during working life and, for simplicity, there is no pensieystem at all. Assume that
the real risk-free interest rate is given byand individuals save such as to achieve a target

replacement ratg. This leads to a target saving rateWorking-age expenditures, ; are given

by (1 — 35)Y,;. Retirement expenditures;, are determined by

R-1 D—-1 1 t—R
<§Ywi 1+T’R7t: ( ) Cri
St =5 () e

t=R

10l values of (X, X; ;) are rounded to entire multiples of 50 or 20, depending orr thagnitude.

10



If a sharen of savingssY,, ; is invested in stocks, then the return on the individualidfpbo
at a particular age(i.e within a particular year) is given by («), which is now risky. Assume
that all savings are invested in risk-free assets duringeraent. For a given history of portfolio

returns, retirement expenditures are then determined by

> (Rffu it <a>>> - (1 )R

t=W \s=1 t=R

Ex ante, the level of,; that will be realized is not known. However, it is possiblestmulate
the distribution of,.; for given assumptions about stock returns.

Specifically, the replacement rates that correspond togtiers (X, ;, X, ;) are derived as
follows. We assume that the risk-free interest rate is glwer2 percent and set to .85, the
typical after-tax replacement rate in the NetherlandstHemmore, we sek to 65 rather than
61. We do so since we believe that retirement ages are likdhgtincreased in the future and
since equity investments in the spirit of individual retirent accounts are an option for the
future rather than currently available, at least in manyogaan countries. (In the US the legal
retirement age has already been increased to 67.)

Under the above assumptions the target savings @ateounts to 19 percent (remember that
there is not pension system at all). We assume that stockneeture lognormally distributed,
such that their expected level-return equals 4.8 percdms. donservative value corresponds to
the international average in the 20th century (see SI2068K). We set the standard deviation
of level-returns to the historical value of US stock-retuwhich amounts to .157. Under these
assumptions we derive the distribution®f/ (1 — ) Y,,; for a-values of .2, .4, .6, .8, and .1.
The resulting values for thienth percentilesf the distribution ofc,;/ (1 — §) Y,,; correspond
(roughly) to the values onl— The values for thenediancorrespond to the values 5;—

The fact that a survey must be sufficiently clear-cut pos#s §imits on the degree of pre-
cision with which we can present a random profile to respotsdéfter some experimentation

we decided to frame profiles in terms of the 10-percent/9@qgye profiles as explained above,

11



although this does not exactly correspond to the simulatgdlalition of replacement rates. In
particular, we neglect its very downside risk. However, wergot particularly worried by this
for the following reason. Our calculation assumes away aogre guarantees provided by a
pension system. In reality, it seems likely that a minimabime would remain guaranteed by
a pay-as-you-go system. In the presence of such guararifeetve old-age income would
never be so low as in the case where there would be no penstansgt all and long-run stock

returns would take on, say, their first percentile.

Measuring Relative Risk Aversion

We also elicit the parameter of relative risk aversion. Ideorto do so, we use the most
widespread instrument, a multiple price list (see Holt araiy, 2002). In contrast to the
existing literature, our question is explicitly framed errns of old-age provision. Specifically,

respondents get the following question.

In the following table we present five choices to you. You chvags choose be-
tween two different types of income during retirement, imeoof type A and of
type B. Please assume that these incomes include all souragesome that you
may have during retirement. If you choose income type A, dte income during
retirement of you [and your partner] will always b&?] Euros per month, inde-
pendent of the performance of the economy. If you chooseBythe total income
during retirement of you [and your partner] depends on thdopmance of the
economy (e.g. on returns in financial markets). If the ecangrarformance is un-
favorable it will be [ZI'] Euros per month. If the performance is favorable it will be
[Z"] Euros per month. The five choices differ only in terms of tharce that the
favorable or unfavorable economic performance will mateae€. Which income

type would you choose?

A: [Z?] Euros, or

B: [1 — 7] percent chance of]!'], and [r] percent chance off/"].

12
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The probabilityr is set to 50, 60, 70, 80, 90 percent. We 8¢to .85Y;. Remember again
that .85 is a typical net replacement rate in the Netherlads setZ to .7Y; and Z!" to Y;.
These values are convenient for identifying a large rangalofes of the relative-risk-aversion
parameter. All numbers are again rounded to entire mugtipfes0 or 20, depending on their

magnitude.

2.5 Question Order in the Survey

We randomize not only the order of options and responsesnvétbertain question, but also the
order of the questions in the survey. Half of respondents with the question on expenditure
profiles in the absence of risk and get the question on desmatnum expenditure levels
thereafter. For the other half of respondents the ordewvisrsed. Thereafter, all respondents
see first the questions on rating risky retirement profiles famally the relative-risk-aversion
guestion. As already mentioned, our questionnaire cosmtaeral other short questions. Some

of them are discussed in the next sectibn.

3 Results

3.1 Preferred Profiles in the Absence of Risk

677 out of 835 respondents answer the question on prefexpeshditure profiles. The response
rate is thus 81 percent. The mean age of those who answerésion is 52. Table 2 shows
the percentage of respondents that chose a particular @éxpenpath. For simplicity, we refer

to the expenditure path by means of “replacement rates theeratios of old-age expenditures

to working-life expenditures.

The full survey is available from the authors upon request.
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Table 2: Preferred expenditure profiles in the absencelof ris

1 percent interest rate 6 percent interest rate

“Replacementrate” Fullsample  Treatment”up” treatment "down” Full sample

50 percent 0 0 0 0

64 percent 6.61 5.19 8.08 4.02

76 percent 23.2 21.61 24.85 14.73

88 percent 37 34.58 39.52 35.71

100 percent 24.96 30.26 19.46 24.4

140 percent 8.22 8.36 8.08 21.13

NOTE: Number of observations is 677. All numbers are perca&stag

The second column in Table 2 refers to the full sample for geedhat the interest rate
amounts to 1 percent. It reveals that most respondentsr@etplacement rate of either 76,
88, or 100 percent. In contrast to Barsky et al. (1997) we ddindthat a large majority go for
either a flat or even increasing profile. We speculate thathtas to do with the fact that, first,
our question is explicitly framed in terms of old-age pramsand, second, that the numbers that
specify the options are tied to respondents’ personal ircsitnation. While the replacement
rates are low in comparison to the mentioned studies, theyatiner high in comparison to the
ad-hoc benchmark net replacement-rates of 67 percenstpegvalent in the UK (see Banks et
al., 2005).

The third and fourth column in Table 2 show how the answersditeenced by the order in
which the options are arranged in the question. In the “wgEtinent we present the options such
that expenditures during working life increase from tophe bottom. In the “down” treatment
working-life expenditures decrease. Comparing the thidl fanrth column in Table 2 shows
that respondents are more likely to chose a flat profile in fhreatment (the difference is
statistically significant at the 5-percent level accordiog Kolmogorov-Smirnov test). In the
up-treatment the flat profile corresponds to the first optiba.speculate that respondents start
reading the table with the option at the top. The option inftret row is likely to provide
an “anchor” relative to which the other options are evaldatgut this only occurs if the first
option is considered reasonable. This seems to happen ianptheeatment, where the first

option corresponds to a replacement rate of 100 percentaninast, respondents apparently do
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not like the first option in the down-treatment, which cop@sds to a replacement rate of 64
percent. Thus, it does not provide an anchor in this treatmen

The last column in Table 2 refers to an interest rate of 6 perde this case, the random-
ization of the order in which the options are arranged do¢$iaee a significant influence on
respondents’ choices. Consistent with standard modelsesté@mporal decision making, many
choose a higher replacement rate. In particular, the 14€epée option is much more popu-
lar under the high-interest-rate scenario. Neverthekessajority of respondents (55 percent)
make the same choice for both interest rates. 44 percensetobigher replacement rate for
an interest rate of 6 percent. 11 percent choose a lowerceplent rate such that their choice
is inconsistent with standard economic models.

Given that we observe choices for two different interest-iscenarios, we can calculate
implied values for the elasticity of intertemporal suhgtin (EIS) under the assumption that
respondents’ utility is of the constant relative risk ai@ngype and that their choices fulfill the
Euler-equation which characterizes an optimal expenglipath. Clearly, the EIS is zero for
respondents that make twice the same choice. For those vdse ehhigher replacement rate
with a higher interest rate the upper quartile bounds of tbeilution of the EIS parameter are
.10, .19 and .26, respectively. The sample average, ingutiiose with a zero EIS, amounts to
.07.

Results from a multivariate regression analysis (availétaoien the authors upon request)
show that the only characteristic that appears to have afismmt influence on choices is
whether the respondent has a university degree (11 pertenr sample do have such a de-
gree). The marginal effect of having a university degreess @ercent lower replacement rate.
All other characteristics such as income, financial wealktme-ownership, age, household size
or being retired do not appear to be associated with resptsidgnoices. Our interpretation of
this is that the observed heterogeneity reflects to a majpdgéerences in preferences.

Immediately after the questions on preferred expenditto@les we asked respondents the

following question.
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With respect to the last questions about spending duringingiife and during
retirement, how much do you agree or disagree with the fatigwtatementEven
if | spent a long time thinking about those questions, | woolckmow what | should

answer.

The answer categories are: Completely disagree, somewdagrde, somewhat agree, com-
pletely agree. The results are the following. 15.36 percentpletely disagree with this state-
ment; 23 percent disagree somewhat; 45 percent agree satemhd 17 percent fully agree.
We do not find any evidence that those who disagree make systatty different choices. In
particular, a Kolmogorov-Smirnov test indicates that tistrdbution across answers categories

does not differ if stratified according to this question.

3.2 Lower Bounds of Old-Age Expenditures

651 out of 835 respondents answer the question on a desiradhom expenditure level during
retirement. The response rate is thus 78 percent. The avagmg of those who answer this
question is 522 Half of respondents answer this question before the questio expenditure
profiles discussed in the last subsection. For the otherthalbrder is reversed. For ease of
terminology, we will refer to the desired minimum expendisias a subsistence level, being
aware that this is not meant literally.

The mean indicated subsistence level amounts to 1753 g@€af} Euros, the median is
1600 Euros, the 10th percentile amounts to 900 Euros whded@th percentile amounts to
2600 Euros. While there are essentially no outliers in thparses to the question about sub-
sistence levels, the data are skewed and non-normal. Weféhemse median regressions to
investigate how the answers vary with respondents’ charatits. This imposes less restrictive
assumptions than the ordinary-least-squares model.

Table 3 shows the results from various median regressionthdosubsistence level. Note

that the income variable refers to total net monthly workiifiggincome of the respondent’s

12The upper quartile bounds of the age distribution are 36654tespectively.
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household. For retired respondents this income is caklas explained in Section 2.2. A
striking result is that only relatively few variables arens@stently significant across specifica-
tions. Most important are variables related to income. Bdythese, we find that the non-
retired seem to underestimate the costs of their most basices by about 250 to 300 Euros.
This result has potentially important implications for &ivg people about their needs during
retirement. Finally, having a university degree leads toveel reported subsistence level. This
is consistent with our finding from the previous subsectlat those with a university degree
choose a lower “expenditure replacement-rate.”

According to all specifications, the subsistence leveldaases monotonically with income,
but the increase is substantially less than one for one. Sthimgly suggests that minimum
acceptable replacement rates decrease with income.

For its transparency and the fact that the relationship &éetwncome and the subsistence
level is not forced to follow a particular functional form,ddel 6 is our preferred specifica-
tion. Using Model 6, and neglecting all other variables g@ttke constant, we obtain minimum
expenditure targets of 1050, 1500, 1600, 1950, and 24503@%# Euros for the five income
quintiles, respectively. Dividing these numbers by the iImethcomes for each income quintile
may provide a hint on adequate minimum replacement-tatés.particular, we obtain mini-
mum replacement rates of 77, 81, 69, 67, and 65 percentatasge. Note that these minimum
replacement rate are generally lower than the replacera&d that have been chosen for the
expenditure-profile questions discussed in the last stibsecThe latter questions correspond
to average desirable replacement rates rather than minmplacement-rates.

Our measure for minimally acceptable replacement ratespuotgntially be biased if pro-
ductivity between cohorts differed substantially, i.e bifth year and income were positively
correlated. To see this note that our estimations presuategje-income profiles are shaped in
a way as if the profile identified in a cross-sectional regoeswere the true age-income pro-

file. (This follows simply from the fact that we do run crossBonal regressions with age and

BMedian incomes for the five income quintiles in our samplel®®9, 1835, 2300, 2875, and 3765 year-2007
Euros, respectively.
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income as independent variables.) The cross-sectionglragiée for our sample is rather flat.
However, this would also be observed if true age-income lpsofvere more steeply upward
sloping and subsequent cohorts earned higher incomes diniggr eohorts at all ages.

If replacement rates are understood as the ratio of the §ehsk level to, say, the last
working-life income, then the minimum replacement ratemidied above may be too high.
Two factors may, however, confine this bias. First, the medige among those who answer
the subsistence question is already 54. Thus, for the mee&uondent income is not expected
to raise much until retirement. (Note also that the averagieement age in the Netherlands
is around 61.) Second, if income increased substantially iatirement the desired minimal
expenditures would be likely to raise as well. Overall, wédwe that our estimates provide
sensible upper bounds for minimal replacement rates.

There is one caveat concerning the absolute magnitudeg afdcated minimum expen-
diture levels. They are subject to a significant order effédn case that individuals answer
the subsistence-expenditure question before the proféstiun, the upper quintile bounds for
subsistence levels (in terms of raw values) are 1000, 15800 and 2000, respectively. In
the opposite case the quintile bounds are 1200, 1500, 2600, 2espectively. Thus, they are
shifted upwards by more than 200 Euros. It seems that “waymgi by answering the profile
questions makes respondents much more conservative natiexly, they may take the option
they choose in case of the profile questions as an anchor. \lowhis would not necessarily
explain why they then indicate higher numbers in case of thsistence question. After all,
there were options with relatively low levels of retiremerpenditures available in the profile
questions?

Table 4 repeats Model 6 from Table 3 for the two randomizatieatments. The second
column in Table 4 simply repeats the next to last column ofd&b The third column uses only

observations of respondents that answer the subsisteresti@ubefore the profile question.

4According to a Kolmogorov-Smirnov test, the order effeddignificant at the 5-percent level.
5We plan to field our questionnaire also in the US. Doing so allbw us to add questions that may offer
clarification about the origin of this order effect.
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Table 3: Median regressions for subsistence level

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Income A2 N 4 B5*** .68 *
Income sq. S e 5 (0 G < o [ R /O 1
Income quintile 2 450.00**
Income quintile 3 550.00**
Income quintile 4 900.00**
Income quintile 5 1400.00**
Fin. net-wealth 461073 121073
Fin. net-wealth squared 171078 -14-1078*
Net-wealth quintile2 .22-10~11
Net-wealth quintile3 -50.00
Net-wealth quintile 4 -100.00¢
Net-wealth quintile 5 -50.00
Age 3.47%* 12.77 -10.22 3.51 —.16-10"1
Age squared -.10 12 -.04 15-10713
Household size -27 15-10-11
Home ownership -40.75 —.20-10" 11
Retired 270.82 250.00**
Vocational training 2.84 50.00
University degree -120.00 -150.00*
Constant 669.75*  506.73** 99.03 503.49 221.47 1050.00
PseudaR? 19 .20 .25 27 .28 27
Number of observations 651 651 651 514 513 577

NOTE: Income refers to total net monthly working-life incometbé respondent’s household. For retired respondent'srib@ne is calculated as
explained in Section 2.2. Relative risk aversion referdhtodoefficient of relative risk aversion, measured as exgthin Section 2.4 and 3.4. One
asterisk denotes significant at the 10-percent level, tueriaks at the 5-percent level, three asterisks at the eneept level.

Table 4: Median regressions for subsistence level: Ordectsf

All observations  Treatment “before” Treatment “after”

Income quintile 2 450.00* 378.54** 437.07**
Income quintile 3 550.00* 494.66** 639.27**
Income quintile 4 900.00* 748.22** 942.31**
Income quintile 5 1400.00* 1337.00** 1428.11**
Net-wealth quintile2 2210711 176.93 25.65
Net-wealth quintile3 -50.00 -182.44 61.20
Net-wealth quintile 4 -100.00 -171.79 -40.25
Net-wealth quintile 5 -50.00 -29.16 3.51
Age —.16%10~11 -39.25* 12.06
Age squared 15 %1013 .37 -.13
Household size A5 %1011 18.58 -1.16
Home ownership —.20% 10~ 11 38.94 -37.6335
Retired 250.00** 137.51 281.84**
Vocational training 50.00 -32.58 48.12
University degree -150.00 -331.23* 139.22
Constant 1050.00* 2002.52** 771.19*
Pseudai? .27 .28 284
Number of observations 577 293 .29

NOTE: Income refers to total net monthly working-life incometioé¢ respondent’s household. For retired
respondent’s this income is calculated as explained in @eeti2. One asterisk denotes significant at the
10-percent level, two asterisks at the 5-percent levetgtlasterisks at the one-percent level.
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Table 5: Rating of risky retirement prospects

Fully unsatisfied =~ Somewhat unsatisfied =~ Somewhat satisfied y afiisfied
Scenario 90/85 6.58 12.97 27.82 52.63
Scenario 95/80 6.03 10.17 37.29 46.52
Scenario 105/75 3.77 15.09 42.64 38.49
Scenario 115/70 6.77 21.43 41.35 30.45
Scenario 125/65 14.74 22.5 31.76 31

NOTE: All numbers are percentages. Number of observations ainiolb32, 531, 530, 532, and 529 for the five
scenarios, respectively. The scenatigg/ z; refer to a situation where a replacement rate pfis realized with a
probability of 90 percent and a replacement rate ofvith a probability of 10 percent.

The fourth row uses observations from respondents thaterthe profile question first. The
different values of the coefficients hide that the minimuplaeement rates that are obtained
for these specifications do not differ greatly. In case of‘tiefore” treatment, these are 72, 74,
64, 60, and 62 percent for the five quintiles, respectivatythe case of the “after” treatment

these are 75, 80, 72, 68, and 65 percent, respeciively.

3.3 “Non-Parametric” Measures of Risk-Preferences

About 530 respondents answer our rating questions on risisen. The response rate is thus
63 percent. The main reason that it is lower than for the ajhestions is that this question has
not been asked to retired respondents. Consistent withabisthe average age of those who
answer the question is 46, thus about roughly 6 years loveer fbr the preferred-profile and
subsistence questions.

Table 5 contains the results. Recall that the scenarigs; refer to a situation where a
replacement rate afy, is realized with a probability of 90 percent and a replacemate ofz;
with a probability of 10 percent. (However, respondentsadpsiblute numbers, not replacement
rates.) Clearly, respondents like the “safe” scenarios véfitacement rates around 80 or 90
percent. While such replacement rates are rather high, thegspond well to the after-tax
replacement rate of 85 percent that is prevalent in the Mettds.

More surprising is the fact that a clear majority is still @a$t somewhat satisfied with the

8These numbers are obtained taking into account the coetticier the income quintiles as well as for age and
age squared. Age is set to 60.
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option that is most risky. This is particularly striking ifearecall that, according to a stylized
calculation, this scenario can be interpreted as correipgro an equity share of 80 percent.
(In this case, the low replacement rate corresponds to ttiedEdcentile of the “true” distribu-

tion of replacement rates whereas the high replacementoatesponds to the median.) Note
that we omit the very downside risk, i.e. percentiles lowantthe tenth are out of the picture.

Another surprising result is that, contrary to what we expeécmany respondents are happy
with all presented options. 241 out of 530 respondents4bepercent) are at least “somewhat
satisfied” with all prospects. In contrast, only 14 respansgl@lways indicate to be fully or
somewhat unsatisfied. We believe that this result is, to siegeee, a fortunate one. While it
indicates that individuals do not really know what they wésge below), it also implies that
they are apparently open to experimentation. It is not taseseems sometimes to be asserted
in Europe, that individuals seem to be unhappy if they haveetr the slightest amount of risk.

Multivariate ordered probit regressions (available upsgueest) indicate that income has a
systematic influence on the reported degree of satisfaditimer variables such as age, house-
hold size, home-ownership do not have any systematic infierFinancial net-worth does
show up significant in some regressions while not in otherpldting the role of income fur-
ther, we find that low-income individuals are less satisfidith whe 90/85 and the 95/80 option
than high-income individuals. (This effect is statistigadignificant, e.g. when comparing the
lowest income quartile with the highest.) For the other pez$s income is not associated with
reported satisfaction.

As mentioned in Section 2, we include a randomization treatnfior the order in which
the prospects appear. Half of respondents get the profilgeiorder 95/80, 105/75, 115/70,
125/65, 90/85, while the other half get questions in the 0id@&/65, 115/70, 105/75, 95/80,
90/85. The order has a significant effect on the rating of ttesgect that appears first. In
particular, respondents ameoresatisfied with a prospect if they are presented with thisgeot
as the first one. Among those respondents that start withg89%rospect, 5, 7, 35, and 53

percent are completely unsatisfied, somewhat unsatistomdewhat satisfied and completely
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satisfied, respectively. For the other respondents theeptages are 6, 13, 39, and 40. Among
those who start with the 125/65-prospect, 9, 21, 31, and Biepeare completely unsatisfied,

somewhat unsatisfied, somewhat satisfied and completetfisdf respectively. For the other

group the percentages are 20, 24, 22, and 23 percent.

Apparently, respondents that see the riskiest projectdimestnot shocked by its riskiness
but somehow tend to consider normal what they see first. ragootentially important result
since it suggests that individuals would not necessariltrolot to any pension reform plans
that would expose them to more risk. We repeat that this regad surprising to us, since
many believe that Europeans are so used to safe pensionidahatre frightened by the idea of
bearing any risk during retirement. It should be kept in mimalvever, that our prospects refer
to total income during retirement, not just to pension ineom

As in the case of the questions on preferred expenditurelggsafie asked respondents the

following question, immediately after they were rating five risky income prospects.

With respect to the last questions about uncertain incoragagliretirement, how
much do you agree or disagree with the following statemiénén if | spent a long

time thinking about those questions, | would not know what ukhanswer.

The percentage of respondents who fully disagree, somalidagree, somewhat agree or fully
agree is 12, 24, 43, and 21, respectively. Thus, a majoritgesgat least somewhat. This is
in line with the fact that many respondents are satisfied alitbrospects. We do not find any
evidence that those who disagree give systematicallyrdifteanswers.

It is interesting to ask what option an agent with constatdtive-risk-aversion (CRRA)
preferences would prefer most. Straightforward calcofetishow that up to a level of relative
risk aversion (RRA) of 5 the prospect 125/65 would be the maepred. If RRA lies between
5 and 7 then the prospect 115/70 is most preferred. The pb&pB&/75 is most preferred for
the range or RRA values from 7 to 11. The prospect 95/80 is me&tiped for the range from
11 to 19. If RRA exceeds 19 then the most preferred prospec{&90

Table 6 indicates the certainty-equivalence replacenaasifor each of the prospects for
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RRA values of 5, 7, 11 and 19. While the differences across potspee substantial for either
low or high values of RRA, they are only modest for values arotindf CRRA preferences
provide a good description of respondents’ tastes, tharstiggests that those respondents that
are satisfied with all prospects (45 percent of those respasdvho answer our rating question
fall into this category) would be those with RRA values, sayween 6 and 10. We should thus
observe that respondents with RRA values between 6 and 10 aedikady to be satisfied with
all prospects than either those with an RRA value lower thantbgirer than 10.

Since we do elicit relative risk aversion (see Section 2d &4), we are, in fact, able to
test this hypothesis. We do so by defining a dummy variablelvtakes on a value of one if
a respondent indicates to be at least somewhat satisfiedilvjihospects, and zero otherwise.
We define also dummy variables for low (say, below 6) and hajhes (say, above 10) of mea-
sured RRA. We run then ordered probit regressions with the dufanbeing always satisfied
as the dependent variable and dummies for low and high RRAvalsiendependent variables.
We find that those with a high value of RRA are significantly |éssly to be satisfied with all
prospects than those with intermediate RRA values. This isistant with the above hypoth-
esis. However, we do not find that those with low RRA values &ass li&ely to be satisfied
with all prospects than those with intermediate RRA vafie$his is not consistent with the
above hypothesis. We conclude that CRRA preferencesotlconveysufficientinformation
on individual preferences and, taken at face value, wowald te wrong conclusions. However,
we do find that those with a low RRA value are significantly motéesad with the prospects
105/75, 115/70, and 125/65. Thus, measured RRA does caoveginformation on individual

preferences.

3.4 Measuring Relative Risk Aversion

We elicit relative risk aversion (RRA) by means of a multipkéep-list format (Holt and Laury,

2002) as explained in Section 2. 660 respondents answer ourdqRiBgtions. The response

"Detailed results are available upon request.

23



Table 6: Certainty equivalence values of risky replace matetsr

Prospect Coefficient of relative risk aversion

5 7 11 19
125/65 101.86 92.84 81.72 73.87
115/70 101.80 96.49 87.59 79.55
105/75 98.64 96.56 91.90 85.14
95/80 92.79 92.41 91.49 89.20
90/85 89.43 89.40 89.33 89.18

rate is thus 79 percent. The mean age of those who respond @%2espondents answer the
guestions in a consistent way, i.e. they switch only onceftioe safe to the risky option and
do not switch back.

Under constant RRA (CRRA) preferences, expected utility of aoamnprospect is defined

as

wheref denotes the RRA parameter aAdhe mathematical expectation operator. It is impor-
tant to note that CRRA preferences are linearly homogeneous, fildoes not matter whether
preferences are defined over absolute old-age expenditteis lor whether these are divided by
current income. Therefore, preferences can be understoduextly defined over replacement
rates.

Due to the discrete nature of the question format we can ablyjaot identify any arbitrary
value of the RRA parameter. Rather, we infer the highest valukeoRRA parameter that is
consistent with where a respondent switches from the safeetasky option. It follows from
the linear homogeneity of CRRA preferences that if all respotsdsaw levels of old-age ex-
penditures in the questionnaire that are strictly propoel to each other (across respondents),
then we would be able to identify strictly the same set of RRAi®alacross respondents.

Our question is designed in a way such that the the experd#auel corresponding to the
safe option represents 85 percent of a respondent’s cuothtnet household income. The

low-value for the risky option corresponds to 70 percent @fisgehold income and the high-
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Figure 1. The distribution of relative risk aversion
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value to 100 percent. However, the expenditure levels #gtandents see in the questionnaire
are rounded to entire multiples of 50 or 20. Thus, they arestrattly proportional across
respondents. Hence, we are not able to identify strictlysdnme set of RRA values across
respondents.

This is reflected in Figure 1 which shows the resulting disiion of the RRA parameter.
The spikes correspond to RRA values that belong to the set of RRAewvadhat we would
exclusively identify if all numbers would be strictly propimnal across respondents. Due to
rounding the overall picture is more fuz#.

The message that Figure 1 conveys seems to be clear-cute 'Ehan enormous degree
of heterogeneity. Using multivariate regression analyssdo not find any evidence that the
measured RRA coefficient is systematically influenced by e such as income, wealth,
age, education, home-ownership or similar charactesisticespondents.

The question that remains open is whether CRRA preferencessaféi@ently good mea-

18\We believe that presenting respondents “raw” numbers tieai@t rounded would only nominally “solve” this
problem. Options involving non-rounded numbers look quoigssy and would certainly not help to improve the
quality of the answers we obtain.
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sure of individuals’ “true” preferences. We have alreadscdssed in the last subsection that
measured RRA values are not consistently able to predict wieshondents are likely to be
satisfied with all prospects that we presented in the ratuestons. On the other hand, RRA
values are a significant predictors of reported satisfaatith the most risky prospects there.
Concerning subsistence expenditure levels, the prediotwer of RRA values is rather weak.
Our conclusion is that RRA values do convey useful informatiomdividual risk preferences,
but this picture can be substantially completed by meankefinswers to questions such as

our subsistence or rating questions.

4 Conclusion

The aim of this study was to provide quantitative measuresdefjuate old-age provision. In
particular, our aim was to do so without reference to a spepiference model. We make an
attempt to accomplish this aim by fielding a specifically dasd survey module with the Dutch
CentER Panel.

A first set of questions in our survey investigates prefeenquenditure profiles over the life
cycle in the absence of risk. Our findings suggests that peapi for a profile where expen-
ditures during retirement amount to between 70 and 100 peafevorking-life expenditures.
While this range is relatively large it clearly suggests #haituation in which it is very likely
that the “expenditure replacement-rate” is below 70 pdrskauld be deemed inadequate.

We also address adequate old-age provision from the anglemahimal level of expendi-
tures during retirement that is desired “at all costs.” Wigbcate minimum acceptable replace-
ment rates of 77, 81, 69, 67, and 65 percent for the five incameilps respectively.

Turning to risk aversion, our finding is pretty much that “mahings go,” based on a set
of questions where respondents are asked to rate riskgmetit-income profiles. Contrary to

our expectations, many respondents are satisfied with alatiogptions that are presented to

19This follows from OLS regressions with subsistence leveltha dependent and RRA values and various other
characteristics as the independent variables. Results/ailable upon request.
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them. In particular, 45 percent of respondents are satigfitdany option, ranging from what
can be interpreted to reflect very low to very high equity stweents, according to a stylized
calculation. This finding is, at least partly, inconsisterih standard preferences such as CRRA
utility. However, this finding has a clear upside: Responslappear to be open to many things!

We also make an attempt to measure the coefficient of relasikeversion. To our knowl-
edge we are the first to do so in an explicit old-age provismmiext. We find a huge amount
of heterogeneity. We also find that measured RRA values do gonf@mation on individual
preferences, but that they do not represent a sufficientigésa of individual preferences.

Our study has potentially important implications for pemsieform, especially in Europe.
It suggests a target replacement rate of between 70 and 16@npehat would decrease with
income. (In many European countries pension replacemésd oo, in fact, not depend on
income. The Netherlands is one such case.) Our calibrateoiam replacement rates may
provide useful benchmarks for the part of retirement inctiméshould be provided by a public
pension scheme. Beyond a guaranteed minimum income, pgueaiato be very open to bear
risk in order to benefit from the upside potential of equityeistments.

Our results face three limitations. First, they apply to adpean country where most people
have been given no own responsibility for their old-age wiown. Instead they have got a
relatively generous guaranteed pension income from a@pbhsion scheme. It is conceivable
that preferences of many residents may be influenced by #igrdef the public pension system.
In particular, the desire for a guaranteed minimum incomg beastronger than in a country
without generous income guarantees, such as the US.

A second limitation is that our sample size is relatively Bmighis becomes clear if we look
at the number of observations within particular “cells.t Kwstance, the number of respondents
with age between 50 and 60 that answer the subsistenceauastil belong to the firstincome
quintile is only 20. A third limitation is that the CentER Paneay suffer from sample attrition,
i.e. members with a systematically higher interest in amswgeuestions stay in the panel while

others drop out. The "survivors” may have systematicalffedent preferences with respect to
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old-age provision.
We will address the first limitation by fielding our questi@me in the US with the American
Life Panel (ALP) at RAND. This will allow us to investigate tidluence of cultural factors on

what is deemed adequate old-age provision.

28



References

Banks, James, Emmerson, Carl, OldfieldgéZand Tetlow, Gemma (2005prepared for
Retirement? The Adequacy and Distribution of RetiremesbRees in Englandlhe Institute
for Fiscal Studies: London.

Barsky, Robert B., Juster, Thomas F., Kimball, Miles S., andpB8baMatthew D. (1997),
"Preference Parameters and Behavioral Heterogeneity: fpiirental Approach in the Health
and Retirement StudyQuarterly Journal of Economi¢cd.12(2), 537-579.

Bowman, David, Minehart, Deborah, and Rabin, Matthew (1999)ss Aversion in a
Consumption-Savings ModelJournal of Economic Behavior and Organizatj@8, 155-178.

Binswanger, Johannes (2006), "A New Behavioral ExplanatioBavings and Portfolio
Heterogeneity,” Working Paper.

Binswanger, Johannes (2007), "Risk Management of Pensiomstfre Perspective of Loss
Aversion,” Journal of Public Economi¢c®1, 641-667.

Campbell, John Y., “Household Finance,” NBER Working Paper4b2

Campbell, John Y. and Cochrane, John H., (1999), “By Force oftHabConsumption-
Based Explanation of Aggregate Stock Market Behaviirnal of Political Economy107(2),
205-251.

Donkers, Bas, Melenberg, Bertrand, and van Soest Arthur (208&timating Risk Atti-
tudes Using Lotteries: A Large Sample Approachgurnal of Risk and Uncertainty22(2),
165-195.

Gomes, Francisco and Michaelides, Alexander (2003), f8latChoice with Internal Habit
Formation: A Life-Cycle Model with Uninsurable Labor Incorfsk,” Review of Economic
Dynamics 6, 729-766.

Holt, Charles A., and Laury, Susan K. (2002), “Risk Aversiod &mcentive Effects,Amer-
ican Economic Reviev@2(5), 1644-1655.

Kapteyn Arie, and Teppa Federica (2003), "Hypotheticaftgmporal Consumption Choices,”
Economic Journall13, C140-C152.

29



Kimball, Miles S., Sahm, Claudia R., and Shapiro, Matthew MO, "Measuring Time
Preferences and the Elasticity of Intertemporal Subsiituwith Web Surveys,” Working Paper.

Scholz, John K., Seshadri, Ananth, and Khitatrakun, Saig@006), “Are Americans Sav-
ing ‘Optimally’ for Retirement?"Journal of Political Economyl14(4), 607-643.

Shiller, Robert (2005), “The Life-Cycle Personal Accountsgrsal for Social Security: An
Evaluation,” NBER Working Paper 11300.

Van Rooij, Maarten C.J., Lusardi, Annamaria and Alessie, ROBT2, “Financial Literacy
and Stock-Market Participation,” Working Paper.

Van Rooij, Maarten C.J., Kool, Clemens J.M., and Prast, H¢terM. (2007), "Risk-Return
Preferences in the Pension Domain: Are People Able to ChbddsePnal of Public Economics

91(3-4), 701-722.

30



