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Foreword 
 
The objectives of this self-contained but long paper are two-folds. Readers mainly interested in the 
joint changes in savers’ preferences and behaviours during the ongoing economic crisis should 
concentrate on Sections 2, 7 and 8. Readers more interested in the methodology and reliability of 
alternative measures of risk and time preferences, including our own method of scoring, should take a 
closer look at Sections 3 to 6. 
 



 
 
 

Abstract 
 
 

A unique data set allows for a joint analysis of the variations in preferences, 
perceptions and expectations due to the new environment created by the ongoing economic 
and financial crisis, and of the corresponding changes in saving and portfolio behaviours of 
French households. It consists of two nationally representative wealth-portfolio surveys of 
some 3,800 households conducted in May 2007 and June 2009, with a strong panel dimension 
of more that 2,200 households. In addition, each survey replicates direct measures of risk 
attitudes (as well as time preference) found in the literature, such as the hypothetical lottery 
on income of Barsky et al. (1997), self-reported 0-to-10 scales concerning the willingness to 
take risks in various contexts (Dohmen et al., 2009), qualitative ad hoc questions about 
investment strategies (Kapteyn-Teppa, 2009 ; Iezzi, 2008), and incentive compatible 
experimental measures in 2007 (Holt and Laury, 2002). 
 French savers in 2009 show clearly a greater reluctance to take risks in their 
behaviours, in favour of increased precautionary savings and safer investments. At the same 
time, their expectations concerning the risk and return of risky assets, their risk exposure 
outside capital markets (background risk), or their overall economic situation, have become 
more pessimistic. The issue is to know whether the changes in wealth behaviours are solely 
due to adaptations to these (perceived) worsening economic conditions, or also to variations 
in preferences over the two years ? All previous measures of risk attitudes answer no, 
indicating than French savers are less risk-tolerant than before. Also, direct measures of time 
preference all conclude that they have become slightly more far-sighted. 
 We have developed an alternative method of scoring in order to measure risk and time 
preferences (Arrondel and Masson, 2008) : synthetic and ordinal scores of preferences are derived 
from the responses given to a large number of simple real-life questions covering different life 
domains of life (consumption, leisure, health, investments, work, retirement, family). Such 
scores have been computed in 2007 and 2009 but also on two previous wealth surveys in 1998 
and 2002. Compared to other measures, scores have largely superior performances, especially 
with respect to : robustness between the four surveys (determinants of scores, explanatory 
power of wealth components, correlations between different preferences, etc.) ; exogeneity 
with respect to wealth behaviours (scores can be viewed as a collection of natural 
instruments) ; and stability over time (2002 to 2009 panel data). 

The histograms of the risk score and the score of time preference drawn in 2007 and 
2009 are almost identical for the panelised households, while most of the individual 
“transitory” variation remains in both cases unexplained by individual or household 
covariates. If our method of scoring is reliable, risk and time preferences have globally 
remained stable, which is good news for life-cycle and portfolio theory ; in this case, usual 
measure of risk attitudes do not measure pure preferences but a heterogeneous combination of 
relatively stable preferences and more volatile risk perceptions as well as changes in risk 
exposure. 
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1. Introduction 
 

How have French households reacted in their saving behaviour and portfolio 
management during the ongoing economic crisis ? This dramatic period has been 
characterised by an initial fall of the French stock exchange of 40 %, the end of the steady rise 
in housing prices, tightened credit conditions and rather pessimistic scenarios for the 
purchasing power. How have the amount and composition of their wealth evolved during this 
dramatic period ? Macro indicators as well as self-reported reactions show that their choices 
have on average become more prudent and more farsighted, with an unprecedented stagnation 
of consumption, a rise of precautionary savings, and a tendency to turn away from risky assets 
such as stocks. 

The key issue addressed in this paper is to assess whether these changes in savers’ 
behaviour can be solely attributed to a more or less rational adaptation to a worsening 
economic environment, or if preferences towards risk and time have also changed, especially 
towards greater risk aversion or prudence. In other words, the current economic crisis can be 
considered as an exogenous shock − a “natural experiment” − allowing to test for a mile stone 
of economic theory : the relative stability of preferences over time.  

We have designed the questionnaires of four successive French wealth surveys run in 
1998 (with Insee), 2002, 2007 and 2009 (with TNS-Sofres). Apart from the 2002 survey, they 
concern representative samples of the French population (see below Table 2). Moreover, each 
one includes an important part dealing with individual risk, time and other preferences, and 
allows to replicate most of the direct measures of these preferences available in the literature. 
The two last surveys especially, run respectively in May 2007, just before the beginning of the 
crisis, and in June 2009, gather all the relevant information for some 3800 households, and 
include also a substantial panel dimension : 2234 households have been interviewed both in 
2007 and 2009. Finally a specific part of the 2009 questionnaire concerns the reactions to the 
crisis, as declared by the household. 

All in all, the unique set of data provided by the 2007 and 2009 surveys allows to 
answer the question raised earlier by decomposing observed changes in behaviours into 
changes in preferences versus adaptations to a new economic environment, as perceived by 
the saver : we will know, for a sizeable sample of panelised households, how preferences, 
wealth and portfolios jointly changed over the two years since the beginning of the crisis. 

Section 2 will first give a general overview of the changes that occurred in the 
economic environment in France since the beginning of the financial and housing crisis, as 
well as of the subjective reactions and intentions reported by the households. 

The next step concerns the measurement of the relevant preferences of savers. Section 
3 is devoted to some theoretical considerations on extended life-cycle models of saving, the 
issue being which preferences to measure. Section 4 presents a survey of the conventional 
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measures of preferences, focusing on risk attitudes, their determinants and their behavioural 
consequences, and commenting on empirical results obtained in other countries (USA, 
Germany, Italy, Netherlands). 

Section 5 introduces an alternative method of scoring that we have developed in order 
to measure risk and time preferences (Arrondel and Masson, 2008) : synthetic and ordinal 
scores of preferences are derived from the responses given to a large number of simple real-
life questions covering different domains of life (consumption, leisure, health, investments, 
work, retirement, family). Such scores have been computed in each of the four French wealth 
surveys. A major problem is that the number of scores to be introduced for each type of 
preferences − towards risk or uncertainty,  time, and successors (intergenerational altruism) − 
must be determined empirically : data have the last word. In that respect, the statistical 
analysis conducted for each survey shows that the information contained in a large number of 
various questions can be reasonably summed up in only four scores, which exhibit, 
furthermore, closely comparable content from one survey to another : one risk score only, 
representing the whole scope of attitudes towards risk or uncertainty ; two preference scores 
dealing with the time horizon of the household, the first one being a proxy of short-term, 
presumably time-inconsistent preference for the present, named short-term impatience, the 
other corresponding to a more well-behaved time preference over the life-cycle ; and finally, 
one score of family intergenerational altruism towards children. 

Section 6 emphasized that, compared to other measures, scores have on the whole 
largely superior performances, especially with respect to : robustness between the four 
surveys from 1998 to 2009 (determinants of scores, explanatory power of wealth components, 
correlations between scores of different preferences, etc.) ; exogeneity with respect to wealth 
behaviours (scores can be viewed as a collection of natural instruments) ; and stability over 
time (2002 to 2009 panel data) 

In order to evaluate the changes in preferences since the beginning of the crisis, 
Section 7 compares the different measures of these preferences in the 2007 and 2009 surveys 
for the sub-sample of panelised households. If all other measures of risk attitudes conclude to 
average greater risk aversion or prudence, the histograms of the risk score at the two dates 
closely coincide. The same is true for the score of time preference (over the life-cycle), but 
households have become significantly more patient over the short run. Therefore, if our 
method of scoring is reliable, changes in wealth behaviours reported by households are 
essentially attributable to the new economic environment as perceived by the households ; in 
this case, usual alternative measure of risk attitudes do not measure pure preferences but a 
heterogeneous combination of relatively stable preferences and more volatile risk perceptions 
as well as changes in risk exposure. 

In conclusion, Section 8 concerns the interpretation of (up to now) stable preferences 
during the crisis as well as the methodological and economic implications of this stability. 
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2. A quick look at French savers’ reactions to the crisis 
 
Let us first give a general overview of what happened in France since the beginning of 

the financial and housing crisis. On a macroeconomic level, Figure 1 shows that the 
continuous rise of the different components of households’ wealth has come to an end. Yet, 
despite the considerable drop in stock prices and likely diminishing housing prices, the loss in 
aggregate gross wealth is only 3 %, reflecting notably the limited diffusion of stocks in our 
country. Moreover, the rate of total saving which remained slightly above 15 % since the last 
fifteen years (including 2008), has increased from 15.4 % in 2008 to 16.2 % in 2009 ; and the 
rate of financial saving, around 5 % since 2005, has also jumped from 4.8 % in 2008 to 6.8 % 
in 2009. Correspondingly, the ascending trend of households consumption, that prevailed until 
2008 at an annual rate of 4 %, has come to an end in 2009, with only a 0.1 % increase. 
 
2.1. Households are less willing to take risk in their saving-portfolio choices 

The TNS-Sofres surveys run in May 2007 and June 2009, each based on a French 
representative sample of 3 800 households, allow to disentangle these figures at a more 
microeconomic level. A histogram of financial wealth, drawn according to the amount held, 
shows for instance only small changes between the two dates for the whole population or the 
total sample of panelised households, with only a rise of the percentage of richest investors 
(above 150 000 euros). There is a bit more movements among stockholders (see Figure 2) : 
there are more households both in the lowest and the highest brackets, implying a rise of 
inequality among stockholders in the amount of stocks owned. 

The 2009 survey gives further information on the subjective reactions to the crisis. To 
the question : “Would you say that, today, the economic crisis concerns you personally”, 
roughly half of the households (48 %) do feel concerned, especially in the 45 to 54 age 
bracket, among self-employed and low income earners (below 1 500 euros per month). The 
other half, which does not feel concerned, includes a higher proportion of wealthy retired 
households and higher income earners (above 3 000 euros per month). This dichotomy is 
reminiscent of the often alluded two-class structure of the French population : the first class 
would include the “protected” sector of the households that have not been (yet) hit by the 
crisis, augmented with the richer households who have the aptitudes and the means to react in 
their own favour ; the second class would correspond to the badly “exposed” sector, grouping 
potential victims of the crisis. A comparable crude dichotomy is apparent in the way 
respondents qualify the change in their behaviours : to the question : “Since the beginning of 
the financial crisis, do you feel you have become more prudent, less prudent, or have not 
changed ?”, half of the subjects do not see any change, only 1 % say they are willing to take 
more risks, and 48 %, mainly in the second unfavoured class, report that they have become 
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more prudent (see Figure 3). Similarly, 45 % of the respondents, belonging mainly to this 
second class, feel that they have become more farsighted, against only 1 % who see 
themselves as less farsighted, whereas the other half of the population does not have notice 
any change. Note also that 21 % declare to show more solidarity with others, mainly in the 
underprivileged group. 

In the 2009 survey, people are also asked, among other things, about their investment 
plans in the next months to come. Half of the sample does not intent to change their saving 
behaviour whereas, among the others, there is a dominant tendency to reduce saving, firstly to 
compensate for the stagnation or loss of their purchasing power. Among those who had  
housing projects (36 % of the sample), 40 % intent to postpone their projects, 13 % on the 
contrary to anticipate them, while 45 % intent to stick to their original plans. Moreover, 
households intent, on average, to invest in safer assets : if one compares the numbers of 
households between those who plan to invest “more” or “as much” money in a given financial 
product (they own already) against those who plan to invest “less” or “not at all”, Figure 4 
shows that the differential (in %) is largely positive for (quasi-) liquid saving and still above 
20 % for insurance, housing saving arrangements and retirement saving, which have benefited 
from more favourable returns, in relative terms, than short-term deposits. The same 
differential is however largely negative for riskier assets : − 14 % for bonds and − 20 % for 
stocks and mutual funds. Moreover, among today non-owners of the asset, 10 % plan to invest 
in insurance products, 6 to 7 % in retirement saving, saving deposits or housing saving 
arrangements, but less than 1 % in securities (stocks, mutual funds, bonds). 

Figures 5 corroborate and explain further this shift towards safer investments. When 
asked more precisely about their investment strategies, households have significantly changed 
on average between May 2007 and June 2009, with a higher propensity to take no risk at all in 
their financial investments. The crisis has indeed modified expectations in assets risk and 
return and perceptions of risk exposure outside capital markets and of financial situation in 
general, prompting savers to adopt a more prudent behaviour : Figure 5b shows that 
anticipated returns on the stock market have worsened between 2007 and 2009 (both in 
average and variance) ; and Figure 5c reveals, as expected, that the expectations on the labour 
market have also run down between 2007 and 2009, implying a deterioration of the individual 
economic situation and a probable increase in the background risk. 

A more thorough analysis would be necessary to assess more precisely the reactions of 
French savers to the current crisis. These reactions have not been homogenous along the 
income or wealth scale, between “exposed” and “protected” households, from richer 
stockholders to low-income employees and self-employed. For a significant proportion of 
savers, the consequences of the crisis seem yet quite limited or negligible, whereas the 
savings of less privileged households have been confronted to two opposite effects, the desire 
for higher precautionary reserves on the one hand and the need to maintain consumption 
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against reduced purchasing power on the other1. But the general conclusion that can be drawn 
is clear : French households tend to adopt a more prudent behaviour ; they invest additional 
saving in safer assets and appear less willing than before to take risks in their portfolios. 
 
2.2. Adaptation to worsening economic conditions vs. change in preferences 

Note that the previous casual description as well more sophisticated econometric 
analyses usually share a common feature : they are agnostic as to the effect of the crisis on 
preferences that are generally not observable. In other words, the implicit assumption is that 
changes in individual preferences can be safely ignored. Is this assumption warranted and, if 
not, what are the consequences ? Thus, can the higher prudence observed in households’ 
saving patterns and portfolio choices be solely attributed to other factors than preferences, 
such as worsening expectations concerning the risk and return of risky assets, an anticipated 
loss in resources, or a perceived increased exposure towards risk outside capital markets, 
especially relative to labour income uncertainty and to the probability of unemployment ? Or 
are these changes partly due to a change in the risk attitudes of French households since the 
beginning of the crisis towards greater risk aversion, for instance ?  

The responses can be drawn from the comparison of the two 2007 and 2009 TNS-
Sofres wealth surveys. Each questionnaire includes “conventional” direct measures of 
individual risk attitude, such as Barsky et al. (1997) measure of relative risk aversion based 
upon hypothetical lotteries on income, or self-reported scales from 0 to 10 indicating the 
respondent’s willingness to take risk in general and in specific domains of life (Dohmen et al., 
2009). More importantly, in view of the shortcomings of these conventional measures, we 
have followed an alternative and somewhat heterodox approach in order to measure 
individual preferences towards risk and time : in 2007 and 2009 − as well as in the two 
previous wealth surveys of 1998 and 2002 −, our measures of preferences are obtained 
through synthetic and ordinal scores derived from the responses given to a large number of 
simple real-life questions covering different domains of life, including consumption, leisure, 
health, investments, work, retirement, family, etc. − we have thus retained some 60 questions 
concerning risk attitudes (see Arrondel and Masson, 2007 and 2008). 

We emphasize that the results derived from this extensive method of scoring are 
especially comparable between the two last surveys of 2007 and 2009, since almost the very 
same questions were asked in order to compute similar scores of preferences. We can then 
assess the changes in different preferences that have occurred between May 2007 and June 
2009 by comparing the individual scores (derived from the same questions) for the 2234 
households present in the two surveys ; furthermore, we can compare the changes measured 
by the scoring method with those obtained with other, more conventional measures of 
preferences towards risk and time preferences. 
                                                
1 Many households, except in the top wealth strata, do report a drop in their consumption. 
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3. Theoretical background : which preference parameters to 
measure ? 
 

Extended forms of life-cycle models identify, to simplify, three types of preferences :  
- preferences towards risk or uncertainty which determine precautionary savings and 

the share of risky assets ; 
- preferences towards time which determine the agent's behavioural horizon and 

influence the volume and shape of life-cycle saving for deferred consumption and retirement, 
as well as the demand for long-term investments ; 

- the degrees of altruism towards children, which condition the size and timing of 
intergenerational transfers (financial help, gifts and bequests), as well as the ownership of 
specific assets such as life insurance. 
 
3.1. The standard model 

It is useful to take as a reference the very parsimonious “standard” life-cycle model, 
possibly augmented to a separable bequest motive : the model requires only three 
(independent) parameters, one for each type of preference. 

At age s, the consumer maximises under certainty the utility derived from her 
consumption stream until death, , where C(t) represents total consumption at 
time t, and T is the age at death. The “discounted utility” DU model (additive utility with 
exponential accounting) combined with homothetic preferences then implies a time 
independent instantaneous utility function u at time t (constant “tastes”) of an isoelastic form :  
 

  (1) 

 
with ! the utility curvature or (minus) the elasticity of decreasing marginal utility u’. 
Individuals have a preference for the present : the weight accorded to future utility, α (t), falls 
over time, and the discount factor, δ (t) is defined as (minus) its logarithmic derivative: 
 

 (2) 

 
One sole parameter, δ, governs choice over time : the higher is δ, the shorter is the decision 
horizon (for given T). And the parameter γ represents also the inverse of the intertemporal 
elasticity of substitution, denoted σ : the aversion to variations of consumption between dates 
(1/σ) is the same as the aversion to variations of consumption between states of nature (γ). 
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Under uncertainty, the individual is assumed to maximise expected utility (EU) and γ 
is then equal to the degree of relative aversion to risk, ρ. In particular, if r is the rate of return 
on the safe asset, m > r the mean and s the standard deviation of the composite risky portfolio, 
one gets the simple formula giving the share of risky portfolio ω in the standard life-cycle 
model when there is no background risk nor transaction costs : 

 
        (3) 

 
To come back to the central issue addressed in this paper, most analyses would in this 

simple framework attribute the anticipated decrease in the share of risky assets in households 
portfolios since the beginning of the crisis either to a perceived drop in m or m−r or to a rise 
in s, or to both factors. The problem is to assess whether the changes in portfolio management 
could not be also due to a rise in relative aversion γ,  and to what extent. 

More generally, all risky behaviours − precautionary saving generated by prudence 
(the third derivative of u), the reduction of portfolio risk in the presence of a background risk 
over labour income, which depends on temperance (the fourth derivative of u) and so 
on − will depend only on the parameter γ. Hence, the key relation in the standard framework : 

 
     (4) 

 
Augmented to a separable gifts and bequest motive, standard theory adds in the 

simplest case a third parameter, the degree of family intergenerational altruism, say ", 
measuring for instance the relative weight attributed to children well-being, so that the set of 
relevant preferences for saver i comes down to the triple (γi, δ i,  " i).  

The model generally leads to clear predictions. Total net worth, for instance, is 
expected to increase with “prudence” (represented by γ), owing to precautionary savings ; 
with “foresight” (e ), which increases life-cycle and retirement saving ; as well as with 
family altruism ("), which determines planned bequests. Moreover, for given financial wealth, 
portfolio choices are mainly driven by relative risk aversion γ, whereas long-term investments 
(housing) depend negatively on δ, and the demand for life insurance on ". 
 
3.2. Non standard extensions 

However, it is well known that the standard model leads to strongly unrealistic 
predictions, being unable to explain, even with the help of transaction and information costs 
or liquidity constraints : the inadequacy of saving at retirement age of a significant proportion 
of households ; the limited diffusion of stocks − even among wealthier and more sophisticated 
households ; the low demand of life annuities ; the preference for “contractual”, locked-in, 
saving products, even when they do not yield higher returns than other assets ; and last but not 
least, the rejection of the standard model in experimental work. 
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These shortcomings have prompted the profession to attack the standard model both 
on its DU and EU structures. 

The best known and efficient departure from the DU model is (quasi-) hyperbolic 
discounting, with a higher discount rate for the near future than for distant events. This can be 
presented in discrete time as follows (Laibson, 1997) :  
 

 (5) 

 
In addition to the long-term discount rate, δ, we have a second short-term discount 

rate, β, which leads to time-inconsistent choices. This parameter β, measuring short-term 
impatience,  may be interpreted as reflecting bounded rationality, either by a lack of 
imagination (the manana effect) or by a lack of will-power or self-control : it explains the 
popularity of contractual saving − “golden eggs” − used as a disciplinary device (β = 1 
corresponds to extreme short-sightedness or impatience over the short run). 

Other non−DU models have questioned the time additive structure of the utility 
function in (1), introducing of habit formation, or forms of “negative” time-preference notably 
due to the desire of improvement or phenomena of anticipation (savouring, dread). 

The major non−EU innovation has been (cumulated) prospect theory (Kahneman and 
Tversky, 1979 ; Tversky and Kahneman, 1992), which introduces two new elements of 
preferences towards risk : loss aversion with respect to a subjective level of reference and 
deformation of (cumulated) probabilities, each one requiring at least two or three additional 
preference parameters. Prospect theory helps to explain a variety of portfolio choices such as 
the limited demand of stocks or the modest diffusion of life annuities. 

Other non-standard − presumably still rational − risk parameters include the preference 
towards the timing of uncertainty resolution (Kreps and Porteus, 1978) as well as aversion to 
ambiguity when probabilities are not perfectly known (Gilboa and Schmeidler, 1989). 

Yet these developments, alone, have not been able to fully explain savers’ behaviours. 
Hence, the behavioural approach has more and more questioned the rationality of investors, 
advocating various “narrow-framing” effects to account for the modest diffusion of life 
annuities (Brown et al., 2008) and the limited ownership of stocks (Barberis et al., 2006), or 
again an insufficient propensity to plan for the future and limited financial literacy in order to 
explain inadequate saving (Ameriks et al., 2003) − not to mention a variety of “emotions” and 
framing effects, such as mental accounting. The financial literature also points out to 
numerous anomalies or biases in investor behaviour : home asset bias and other forms of 
portfolio underdiversification, disposition effect, status quo bias or else excessive trading, and 
even more irrational “naïve” (uniform) diversification (Benartzi and Thaler, 2001) or 
“random” risky choices (van Gaudecker et al., 2009). 
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The “hunt for a descriptive theory of choice under risk” (Starmer, 2000) as well as 
over time has indeed engendered a profusion of non-standard parameters of preferences, 
combined with a series of behavioural effects and anomalies, that leads to a sheer 
impossibility of measuring all relevant parameters. Is there a possible compromise with the 
parsimony and predictive efficiency of the standard, albeit unrealistic model ? It should be 
noted here that we want only to explain the saving pattern of a nationally representative 
sample of households, not the behaviour of professional investors on the stock market. 

To be more specific, suppose we have a measure of risk aversion. A sound procedure is 
to retain the measure of an additional risk parameter only when the latter meets the following 
three conditions, two empirical, one theoretical : 

(a) the new risk parameter is not too strongly correlated with measured risk aversion ; 
(b) the effects of the new parameter on wealth amount and composition are 

significantly distinct from the ones of risk aversion ; 
(c) these effects of the new parameter can be grossly reconciled with the theoretical 

predictions of  a (non-standard) model. 
A satisfactory example would be a measure of ambiguity aversion that has (a) no 

significant correlation with risk aversion (as in Cohen et al., 2010), but also has (c) a negative 
effect on foreign stock ownership − home bias −, which is not found in the case or risk 
aversion (b). 
 

4. “Conventional” measures of individual risk and time attitudes 
 

With these qualifications in mind, let us remember that there are two main motivations 
for direct measures of risk and other preferences : assessing how unobserved heterogeneity in 
households’ accumulation and portfolios can be explained by heterogeneity in individual 
preferences ; better testing the validity and predictive power of economic theories of saving 
and portfolio allocation. 

There is now a large variety of direct measures of risk and time preferences available 
in the literature. We shall insist on those which have been collected in our French wealth 
surveys. These measures can be distinguished according to different criteria, and first of all, 
according to their source of information : survey or experimental data. 

Survey measures have the advantage to concern large representative samples and to be 
less costly, but are seen as being not incentive compatible : 

- They can be “theory-based” measures, generally inferred from hypothetical choices 
(e.g. between lotteries) explicitly designed to elicit a given preference parameter of the theory. 
The drawback is that the questions are often complicated and abstract. 

- They can be subjective measures in the form of self-reported scales : e.g. asking 
individuals to assess their willingness to take risks on a scale from 0 to 10 (Likert scales with 
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some characterization of the 0 and the 10 digits). One problem, here, is that the meaning of 
the digit “5” for instance may vary a lot from one subject to another in the absence of 
“vignettes”. 

- Or again they can be subjective measures derived from the reactions to a number of 
simple, intuitive ad hoc questions : for instance, how individuals strongly agree or disagree, 
on a scale from 0 to 7 in Kapteyn and Teppa (2009), with such statements related to 
investment strategies, such as : “I want to be certain that my investment are safe”, or “I would 
never consider investments in shares because I find this too risky”. The difficulty is then to 
relate the answers to a precise parameter of preference in the theory ; moreover, there is 
obviously a potential problem of endogeneity. 

In the risk case, especially, another important division occurs between survey 
measures specific to one domain − e.g. income, financial investment, health or sports − and 
those which concern the individual’s life “in general” (Dohmen et al., 2009) or constitute 
synthetic measures drawn from a number of questions in various domains, such as 
psychological questionnaires (Weber et al., 2002). That raises the problem of the stability of 
risk attitudes across contexts. On the other hand, risk attitude measures focusing on financial 
matters only may create an endogeneity bias when used to explain wealth accumulation and 
composition. 

Experimental measures are becoming more and more popular, because they are viewed 
as incentive compatible, concerning for instance paid real-stakes lotteries. They allow also for 
a better control of framing effects and confounding factors. Finally, they are a priori able to 
elicit a specific preference parameter closely connected to the theory : in the case of risk, for 
instance, they should disentangle risk aversion per se from loss aversion, preference for early 
or late resolution of uncertainty, ambiguity aversion, and so on. Yet, experimental measures,  
being costly, are obtained on surveys of much smaller size. And more importantly, there is the 
ground problem of the correspondence between in vitro and in vivo behaviours that goes far 
beyond the issue of incentive compatibility : this correspondence may be already questioned 
in the case of risk but appears all the more debatable in the case of long-term time preference, 
to the extend that it seems difficult to reproduce the time of life in the laboratory. 
 
4.1. Measures of attitudes towards risk and uncertainty 

• The best known measure, available in our surveys, is Barsky et al. (1997) measure of 
relative risk aversion based upon hypothetical gambles on income. The measure has been 
repeated on different waves of the HRS panel survey from 1992 to 2002. Instead of her actual 
lifetime income, say R, the subject is offered various job contracts in the form of a lotteries, 
with one chance out of two to earn twice more and one chance out of two to earn only λR 
with λ a parameter inferior to one. In the standard framework assuming expected utility, the 
subject with indirect !-isoelastic utility V will prefer the contract to the sure gain R only and 
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only if : 1/2 V (2R) + 1/2 V (λR) ≥ V (R). By varying the value of λ, you can determine a range 
of variation for relative risk aversion ! : for instance, if the subject refuse the job contract for 
λ = 2/3, but accepts it for λ = 4/5, the value of its parameter ! is in the interval [2 ; 3.76[. Risk 
tolerance is in that manner divided in four or six ranges. 

This lottery measure has been criticized on theoretical grounds, for being derived from 
the unrealistic standard model, concerning only the professional domain, and for being 
dependent on the respondent’s current situation, especially on the degree of risk on his/her 
portfolio (substitution of risks). Moreover, the questions asked appear highly abstract and 
artificial, concerning a very hypothetical situation − indeed, there is at least one tenth on non 
responses to these specific questions concerning lotteries on income. There is in any case a lot 
of noise in the responses, with only a rank correlation of .27 for the same individuals in the 
two first waves of the HRS : see Table 1 and the high percentage (36.8 %) of individuals 
initially in the fourth category changing to the first one. We will be able to evaluate this 
correlation on our French  (2007-2009) data. 

Kimball et al. (2008) explicitly deal with this problem of misclassification. They find 
that relative risk tolerance decreases significantly with age and is higher for men than for 
women, and that the parameter explains differences in asset allocation across households in 
the direction predicted by theory. Kimball et al. (2009) also use multiple responses from the 
same individuals to deal with the measurement error of their lottery measure on PSID data : 
they again find that risk tolerance decreases with age on cross-sections. Combining the two 
data sets, they are able to study family covariates : they find significant positive correlations 
between spouses (.4), between siblings (.5), and also between parents and children (.2). Our 
data sets allow to compute comparable spouses’ and intergenerational correlations for France 
in 2007. Finally, Sahm (2007), exploiting the panel dimension of the 1992-2002 HRS, has 
combined the 18,600 responses of some 12,000 individuals in order to disentangle 
“transitory” or within variations (over time, for the same individual) from “systematic” or 
between individuals variations. All in all, the results support a relative stability of risk 
tolerance over time :  the  latter declines with age and improved macroeconomic conditions 
but much of the transitory variation in the gamble responses remains unexplained, contrarily 
to the systematic variation. Our French data also allow to study the stability over time of the 
lottery measure. 

• 0 to 10 scales for the willingness to take risks “in general” and in specific domains 
(car driving, financial matters, sports and leisure, health, and career) are available on German 
data. Dohmen et al. (2009) find age and gender effects similar to those mentioned above. 
Correlations between general and local scales are high and significant. The general scale has 
the best all-around explanatory power of risky behaviours such as holding stocks, 
occupational choice and smoking. All relevant information to perform similar exercises are 
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available in our 1998, 2007 and 2009 French wealth surveys ; unfortunately, we cannot 
evaluate the intergenerational correlation for these self-reported risk scales (see Table 2). 

• Measures based on ad hoc subjective (and purely qualitative) questions on financial 
investment strategies have been proposed by Iezzi (2008) on Italian data and Kapteyn and 
Teppa (2009) on Dutch data. Iezzi’s measure is a proxy for risk aversion that distinguishes 
four groups of investors according to the mixture of assets risk and return preferred. The 
author proposes a sophisticated treatment of the considerable noise in the measure, showing 
that misclassification decreases as the latent risk aversion increases ; the latter appears a 
“strong predictor” of the probability to hold risky assets in his model. 

Kapteyn and Teppa measure relies on the reactions given, on a scale from 1 (strong 
disapproval) to 7 (strong approval) to six statements such as “I would never consider 
investments in shares because I find this too risky”. In order to account for the noise in the 
answers, they sum up the information collected in the six questions by the two first factors in 
a principal components factor analysis. In their model of incomplete portfolios, these 
measures have greater explanatory power than Barsky et al. lottery measure. 

In both studies, however, the potential bias of endogeneity or even of “circularity” of 
these ad hoc measures (non ownership of stocks is explained by the fact I do not want to hold 
stocks) is not considered. In any case, the French 2009 survey includes a qualitative question 
on investments strategies that is closely related. 

• Incentive compatible experimental measures of risk aversion, using paid lotteries, 
are often based on a Holt and Laury (2002) type procedure : the choice between a safe 
outcome and a lottery is repeated while improving the stakes of the lottery until the individual 
switches from the safe outcome to the risky lottery. Dohmen et al. (2009) use such a 
procedure on a sub-sample of the German survey : they find a significant positive correlation 
between their 0 to 10 general scale of risk aversion and this experimental measure, although 
the variance explained is quite small.2 

On a (400) sub-sample of our 2007 French survey, Cohen et al. (2010) compute a 
similar measure of risk aversion ; they also adapt the Holt and Laury procedure to imprecise 
(a range of) probabilities in order to measure ambiguity aversion. They find little correlation 
between measured risk aversion and ambiguity aversion : however, the explanatory power of 
both measures on portfolio choices is weak.3 

On Dutch data, von Gaudecker et al. (2009) derive experimental measures of four 
structural risk parameters : utility curvature (i.e. EU risk aversion), loss aversion, preference 
towards the timing of uncertainty resolution and the propensity to choose “randomly”. They 
find that all parameters matter to explain (incentive compatible) risky choices in the lab and 
that each of them shows substantial heterogeneity within the population, of which only a 
                                                
2 Despite Dohmen et al. (2009) claim, a general problem of direct measures of risk preferences is the low 
correlations obtained between alternative measures of the same parameter (e.g. risk aversion). 
3 See Cohen et al. (2010) for an extensive survey of experimental and other measures of ambiguity aversion. 
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small part can be captured by standard covariates (age, gender, education, income, and 
wealth). We do not have the data to perform a comparable exercise in the French case. 
 
4.2. Measures of time preference 

Direct measures of time preference are more shaky than those of risk preferences. 
Survey measures have difficulty to eliminate confounding factors : e.g., δ is not to be 
confused with the interest rate (as in trade-offs between monetary gains or losses at different 
dates) nor with the intertemporal marginal rate of substitution for consumption, and the 
parameter must not incorporate the time discounting due merely to uncertainty of the future. 
On the other hand, experimental measures suffer from the quasi-impossibility to reproduce the 
time of life in the laboratory and concern more probably short-term impatience. A clear 
testimony of these shortcomings is Frederick et al. (2002) extensive survey of the direct and 
indirect measures of the time discount rate, showing the enormous instability of #-estimates in 
empirical studies, from − 6 % to 200 %. 

Barsky et al. (1997) hypothetical choice measure is based on the relation of the 
standard life-cycle model under certainty, that gives the rate of growth of consumption g :  

 
g(t) = [dC(t) / dt] / C(t) = σ [r - #(t)],    (6) 

 
where r is the rate of interest, and δ and g are furthermore assumed constant over the life-
cycle. The subject has to select his/her preferred consumption profile over the life-cycle 
among several profiles with the same discounted value. Varying the value of r from one 
experiment to the next allows to identify the elasticity of substitution σ and the rate of time 
depreciation rate δ, as well as to check the consistency of the individual’s choices. The results 
are very disappointing : the consistency of answers is weak, time preference is on average 
negative, and there is no significant correlation between estimated σ and the authors’ 
independent measure of relative risk aversion (see above), in contrast with relation (4). We 
have not replicated this method of eliciting time preference on our French data. 

On the other hand, three of our surveys include self-reported scales from 0 to 10 for 
time preference (“0” meaning very short-sighted and “10” very far-sighted over the life-
cycle), and similarly for short-term impatience. 

Experimental (real-stakes) measures adapt Holt and Laury (2002) choice-table and 
switching point to payments and lotteries at different dates. Dohmen et al. (2007) include such 
measures they relate to cognitive ability. Cohen et al. (2010) construct a similar measure on a 
sub-sample or our 2007 French survey. 

There have been few empirical studies on the empirical determinants of directly 
measured time preference, neither on the effects of the latter on wealth amount and 
composition. One exception is Ameriks et al. (2003) analysis of the “propensity to plan”, 
which may, to some extent, be considered as a proxy for time preference. The authors spend 
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considerable time on the (too often neglected) endogeneity issue : they correct the important 
bias using pre-designed instruments − see also Arrondel and Masson (2008) on this issue. 
 

5. Measuring preferences through an alternative scoring method 
 
5.1. Individual synthetic scores derived from many real-life questions 

Usually, economists try to infer individual preferences, especially in experimental 
work, while asking one or two abstract questions closely linked to theory and concerning only 
one domain of life. Barsky et al. (1997) thus propose successive choices between lotteries on 
lifetime income in order to elicit one specific parameter, the degree of relative risk aversion, 
measured only in the professional field. Instead, we have multiplied the number of more 
concrete, real-life questions, of different nature (opinions, intentions, behaviours, lotteries, 
hypothetical scenarios), in different domains of life (consumption, leisure, work, health, 
retirement, family…), of anecdotic character or long-term consequences, etc. 

From the answers given, we then build scores for the different preferences, which are 
aggregate, average indicators for each individual. The method of scoring follows three steps : 

(1) affect a priori each question to one (or two) scores ; 
(2) code answers to each questions in three values, say −1, 0, +1 ;  
(3) valid derived scores which are the sum of the “marks” thus obtained while keeping 

only questions that lead to a score with enough internal consistency, measured for instance by 
Cronbach's alpha. 

Note that the scores are synthetic and only ordinal measures of preferences (we do not 
estimate a relative risk aversion of 3.6 for instance). 

Our approach appears thus eclectic and piecemeal : how many questions should be 
asked ? How to justify our a priori attribution of a given question to one (or several) scores ? 
what do we exactly measure ? In Arrondel and Masson (2008), we emphasize that almost each 
question is by itself not “satisfactory”. Indeed, few questions show no problem of 
interpretations. 

- You may reasonably presume which type of preference is concerned (risk, time or 
altruism) but you still do not know which preference parameter, towards risk for instance, is 
measured. Examples : “Have you change your consumption patterns as a result of the Mad 
cow disease ?” ; “Marriage is an insurance : do you agree ?”. 

- Some questions may reveal more than one type of preference, e.g. both towards risk 
and time (the future is also uncertain) Examples : “Do you believe it is worth, for gaining a 
few more years of life, to give up what you may consider your pleasures of life (eating well, 
drink, smoke, have an exciting life ?” (Achilles problem) ; “As an alternative to the present 
retirement system you are offered the following option : a greater annuity until age 85, but, in 
exchange, only a minimum after 85. How would you, a priori, evaluate this offer ?” 
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- There are few ways to get rid of framing effects or confounding factors : to the 
question "Do you often park in a forbidden zone ?", a risk-tolerant individual can still answer 
"No" owing to his / her feelings of good citizenship. 

- A lot of questions show, alone, little explanatory power of wealth : the question "Do 
you take an umbrella when the weather outlook is uncertain" has, hopefully, no significant 
correlation with savings, but has one of the highest contribution to the risk score − what is 
needed of a perfect instrument.4 

- The causation may run in the opposite direction, wealth explaining the answer given 
(endogeneity issue) : the question “Do you have a hard time balancing your monthly 
budget ?”, contributing to the scores of time preference and short-term impatience does 
indeed explain wealth but there is obviously a problem of reverse causation. 

Our basic assumption, however, is that the method of aggregation through synthetic 
scores could get rid ex ante of most of these problems of measurement error and causality. 
The risk score would thus be a reliable, context-free summary of the scope of the individual's 
various preferences towards risk − as if it represented a “behavioural general disposition” 
towards risk, but only on an ordinal basis. Moreover, it represents in part a collection of 
natural instruments with significant explanatory power of wealth amount and composition, the 
econometric effects corresponding, moreover, to theoretical predictions. 

In any case, our approach is strongly empirical : data must have the final word and 
they point, hopefully, to the same conclusions in each of the four surveys. As far as risk is 
concerned, for instance, the answers are sufficiently convergent per individual, from a 
statistical point of view (Cronbach's alpha, principal component analysis, correlation between 
sub-scores per domain…) as to allow us to retain only one internally consistent enough risk 
score in each survey : in other words, most questions have a common latent component that 
can be related to risk behaviour. Similar conclusions apply for family intergenerational 
altruism, leading to a unique score. For preferences regarding time, however, the distinction 
between short-term impatience and time preference over the life-cycle appears each time 
warranted, since the two parameters exhibit limited correlations but sufficient internal 
consistency. 
 
5.2. French Data : four wealth surveys between 1998 and 2009 

After the relative “success” obtained by our heterodox approach on the 1998 sample 
survey − see Arrondel and Masson (2008) −, we have been confronted with a number of 
troubling questions : How to validate further our method of scoring ? How to be (pretty) sure, 
for instance, that a single risk score is enough, as found on 1998 data, that it is robust to other 
choices of questions, and that it really represents a summary indicator of attitudes and 

                                                
4 The contribution of a given question to the score is measured by its correlation with the rest of the score (the 
score without the question considered). 
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behaviours towards risk and not something else ? How to check that our measures of 
preferences are relatively stable over time, and do not represent short-term and changing 
perceptions of risk, for instance) ? The main issue was the empirical robustness of our 
measures of preferences. We needed additional data in order to answer such questions. Our 
method of scoring was hence replicated on three other wealth surveys, while trying as much 
as possible to incorporate a panel dimension. 

Table 2 presents then the four surveys used in this study. 
The 1998 survey concerns a sub-sample of the Insee survey “Patrimoine 1998” of 

some 10,000 households : a “pilot” questionnaire, aimed at measuring individual preferences 
towards risk and time, was submitted in a second interview to a representative sub-sample 
(1135 households).5 

In the TNS-Sofres surveys of 2002, 2007 and 2009, the questionnaire was sent by mail 
(instead of interviews like in the Insee 1998 survey). 

The TNS-Sofres 2002 questionnaire was sent to (2500) 35 to 55 years old households, 
but also, jointly, either to their parents or to one of their adult children : we thus obtained 
some 450 intergenerational pairs : the specific purpose was to study the intergenerational 
transmission of preferences. The sample is therefore representative of only part of the French 
population. Moreover, the complex protocol explains that fewer questions were asked in order 
to elicit preferences : scores are therefore less reliable than in the other three surveys (see for 
instance below Table 3).6  

The TNS-Sofres 2007 questionnaire was sent in May 2007 to a representative sample 
of some 3800 households, of which 800 were already in the previous TNS-Sofres 2002 
sample. One month later, the same questionnaire was sent to the spouse in (900) couples. An 
experiment was also conducted on internet for a sub-sample of 400 subjects in order to 
measure risk and time preferences, using recent standard protocols (see Cohen et al., 2010). 

The TNS-Sofres 2009 questionnaire was sent in June to a representative sample of 
again some 3800 households, of which 2234 were already in the 2007 sample and more than 
600 already in the 2002 sample. A specific part concerned the perceptions and reactions of the 
households to the ongoing economic and financial crisis. As already emphasized, scores 
properties are most fully comparable in the two last surveys of 2007 and 2009. 
 
5.3. First tests of robustness 

The first major conclusion of our analysis is then in each of the four surveys, the 
information contained in a large number of questions could be best summarized in only four 
scores of preferences, which would loosely correspond in the standard model, augmented to 
bequest and time inconsistency (see relations (1) to (5)), to the parameters γ (for risk), δ (for 

                                                
5 See Arrondel and Masson (2008). 
6 The results obtained are presented in Arrondel and Masson (2007), chapter 10. 
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time preference over the life cycle), β (for short-term impatience) and θ (for the degree of 
intergenerational altruism). 

It is especially striking that only one score of risk preference is sufficient to capture the 
latent construct in some 50 or 60 questions of very different nature. Yet, as the first part of 
Table 3 indicates, the Cronbach’s alphas for the risk score is near 0.7 in the three most reliable 
surveys, which is quite satisfactory in these circumstances7. Moreover, the comparison of the 
questions that are the most contributive in 2007 and in 2009 to the risk score, i.e. which have 
the highest correlations with the score (without the question considered) show that the 
rankings are very similar : Table 4a gives the top ten in 2009, how they were ranked in 2007, 
and the percentage of different answers for the total samples. 

On the other hand, preferences towards time must be dividend into two scores, one 
representing time preference over the life cycle and the other short-term impatience (see 
Arrondel and Masson, 2008, for a discussion). Table 3 shows that the Cronbach’s alpha for 
time preference are around 0.55, a value that psychometricians would place at the bottom of 
the acceptable range : not surprisingly, this reflects the higher difficulty to measure time 
preference compared to risk tolerance (see Frederick et al., 2002). On the other hand, Table 4b 
shows the most contributive questions to the time preference score are largely the same in the 
2007 and 2009 total samples. 

Figures 6 moreover reveal that the risk score and the time preference score have nice 
and regular histograms, with a wide range (from − 22 to + 27 for risk) as if they were 
continuous variables. This is to be compared with the irregular histograms of self-reported 0 
to 10 scales for risk attitude and time preference, with variable problems of anchoring (at 5 or 
sometimes even at 0), as well as with the only four or six values taken by the Barsky et al. 
lottery measure of risk tolerance (with, moreover, a large part of the population in the less 
risk-tolerant group). 

A principal component factor analysis offers still another and complementary way to 
check for the fact that a single risk score can represent a reliable summary of the answers 
given to some sixty heterogeneous questions. The active variables are the initial questions. 
Figures 7 represent their projections in the plan of the two first axes for the risk score in 2007 
and 2009. The score is projected in quartiles on the same plan, with the most prudent in the 
right side and the most risk-tolerant in the left side. This projection, a largely spread out and 
almost strait line is almost confounded with the first axis in 2007 and 2009. Moreover, the 
projections of the items (questions) on the plan of the first and second axes have a closely 
comparable distribution at the two dates. 
 

                                                
7 The Cronbach’s alpha is a measure of internal consistency. It equals zero for independent items. It is maximal, 
equal to 1, if all the questions are perfectly − positively − correlated (see Spector, 1991). In psychometric tests, 
internal consistency is judged fully satisfactory if the value of the coefficient exceeds 0.70 (see Nunnally, 1978). 
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6. French (1998 to 2009) evidence : the superiority of scores 
compared to other measures of preferences 
 

More powerful of robustness concern the effects of standard covariates on preference 
scores in the four surveys as well as their behavioural consequences and their stability 
overtime. Moreover, our surveys allow to compare the performances of scores in these 
matters to those of alternative measures of risk attitudes and time preference. 

 
6.1. Robustness of the method of scoring on the four wealth surveys 

Table 5 compares the effects of individual or household’s observable characteristics on 
the risk score. The direction and significance of the effects are remarkably similar with one 
exception only : education has not always a significant effect towards more risk tolerance. 
Table 6 repeats the same exercise for the score of time preference. Here again, the results are 
highly comparable except in one case : women “become” significantly more farsighted then 
men in 2007 and 2009. 

Figure 8a shows, as an example, that the pure effect of the time preference score on 
financial or total wealth is strong and of similar importance in 2007 and in 2009 : e.g. between 
the first and the last quartile (more farsighted) of the score, financial wealth is multiplied by 
2.2 between the two dates. 

Figures 9 show that the effects that an increase of a standard deviation of the risk score 
(towards less risk tolerance) exerts on the probability of ownership of the various assets are 
sizeable and quite similar in the 2007 and 2009 surveys, and in the expected direction and 
relative magnitude. The same exercise replicated in Figures 10 for the time preference score 
lead to the same favourable conclusions. 

Let us consider now the correlations at different dates between scores of different 
preferences8. It is usually admitted than foresight has a tendency to go with prudence for 
instance. Table 7 confirms this intuition but goes far beyond, allowing for a very powerful test 
of our scores of preferences : the comparison of the correlations between our four scores 
obtained in 2007 and 2009 shows that the latter are of the same degree of significance, same 
(expected) sign, and moreover of very similar magnitude. 

Finally, the stability over time of our score “which is central of how economist study 
behaviour” (Sahm, 2007) appears quite satisfactory as shown by the figures in Table 8. 
Bearing in mind that the scores are less reliable in the 2002 survey, one nevertheless obtains, 
for the panel sub-sample, high correlations for the risk score of 0.57 between 2002 and 2007 
and still 0.51 between 2002 and 2009 ; as expected, corresponding correlations are lower for 

                                                
8 The correlation are established between disjoint, recalculated scores : whenever a question, even with different 
coding, is common to two scores, the latter is attributed to one score only. 
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the score of time preference (0.46 and 0.36) but remain sizeable9. Moreover, between 2007 
and 2009, with more comparable data, the correlation for panelised households rises to 0.75 
for risk and 0.66 for time preference, and is superior to 0.6 for impatience and altruism. 

 
6.2. Scores compared to other measures of risk and time preferences 

Let us directly begin the comparison with other measures of preferences by this key 
issue of the stability of preferences. Table 8 shows that the corresponding 2007-2009 
correlation is only 0.32 for the risk (0 to 10) self-reported scale and 0.30 for Barsky et al. 
lottery measure (a result comparable to the 0.27 obtained on HRS data over two years) ; the 
time preference scale does much better with a correlation of 0.54, which remains however 
significantly lower than the one obtained for the time preference score. 

Moreover, Table 9a shows that the crossed distribution of the risk score in quartiles, 
obtained for the same households in 2007 and 2009, is reasonably “well-behaved” : the 
diagonal bears the highest numbers, and there are very few individuals in the extreme cases, 
the percentage of those in the more risk tolerant quartile in 2007 “shifting” to the less risk 
tolerant quartile in 2009 being thus only 1.3 %. By contrast, the cross distribution for the same 
households in 2007 and 2009 between the four groups obtained by the Barsky et al. (1997) 
measure of risk aversion reveals some striking “surprises” : In Table 9b the corresponding 
extreme shift for the initially more risk tolerant individuals concerns 41.2 % of the 
individuals... Note that exactly the same flaws are observed on Table 1 concerning the US 
data of the Health and Retirement survey. 

The much greater performances of scores on the issue of stability is just one element 
of their overall clear superiority to other measures of preferences. 

We have already underlined the nicer property of scores histograms. But note also that 
standard covariates, as those listed in Table 5, have a much higher explanatory power of 
scores : in the case of risk attitudes in 2009 for instance, the pseudo R2 is 7.4 % for the risk 
score, compared to 1.3 % for the hypothetical lottery measure and 0.9 % for the general risk 
scale. 

Consider then family covariates. Comparing preferences between spouses is a key 
issue, especially in models of household collective decision making. The observed strong 
social endogamy does not imply that there is also a strong endogamy in preferences though, 
since the latter are rather poorly explained by individual observable characteristics − even 
though scores are much better explained than other measures of preferences. Some models 
even predict negative assortative mating of individual risk aversion owing to efficiency 
considerations (Chiappori and Reny, 2006). As in Kimball et al. (2009) on US data, the results 
obtained only in our French 2007 survey point to a clear endogamy in preferences : the rank 

                                                
9 Moreover we find again with scores, that time on panel data over 5 or 7 years, that prudence and foresight rise 
with age. 
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correlation for the risk score is 0.52 and 0.45 for the time preference score10.  Again, the rank 
correlation for the Barsky et al. measure of risk tolerance is considerably lower, but still 
positive : 0.26 (to be compared with 0.41 on US data). The corresponding figures for 0 to 10 
self-reported scales are in the same lower range : 0.19 for risk and .25 for time preference. 

Our 2002 survey allows to compare preference scores for parents and adult children. 
Children scores towards risk, time and family altruism are significantly but moderately 
explained by religious education, political opinion and subjective social position. The effect of 
parental preferences is however more important : the rank correlation between parents and 
children is 0.22 for risk, and around 0.15 for time preference and altruism, showing that the 
intergenerational transmission of preferences is family specific.11 

Last but not least, consider the effects of preference measures on wealth and other 
behaviours. Take first the case of overall saving : the comparison of Figures 8a and 8bs shows 
that, in the case of time preference, the effects of the score are again of higher and more stable 
magnitude than those of the scale. 

Up to now, the conclusion is thus clear. On every topic, the risk and time preference 
scores do no play in the same division as other measures of preferences, showing a striking 
superiority. This conclusion extends still to the effects of time preference on the probability of 
ownership of various assets : the score (see Figure 10) performs much better than the scale, 
the effects of which are moreover less stable from one date to another ; and the explanatory 
power of the score on the experimental sub-sample of 2007 is far greater that the one of 
experimental measures of time preference. 

So far so good. Look however at Table 10 that concerns risky behaviours − smoking, 
drinking, being self-employed, and risky financial investments −, comparing goodness of fit 
of the risk score, the hypothetical lottery measure and the general 0 to 10 risk scale. The 
superiority of the score remains but appears more limited. This is at first sight a rather 
disappointing result for our heavy method of scoring. The key issue, however, is to understand 
why the risk score, compared to other measures of risk attitudes, performs in relative terms so 
well in all dimensions including robustness and stability over time, except for a key one : the 
explanation of some risky behaviours, especially risky financial investments, where it does 
only slightly better12. We shall return to this issue after analyzing the effects of the economic 
crisis on measured preferences. 

 

                                                
10 The same score correlations, also significant, are .42 for altruism and 0.32 for short-term impatience. 
11 The same correlation is only 0.08 and not significant for the lottery measure. Kimball et al. (2009) find a 
significant correlation on US data (around .2) after careful treatment of the noise in the lottery measure. 
12 By contrast, Kapteyn and Teppa (2009) claim that their measure of risk attitudes based on factor analysis has a 
really higher explanatory power of risky financial investments than the lottery measure : the pseudo R2 for 
ownership of overall risky investment is thus 0.28 for their measure against 0.20 for the lottery measure. But 
remember that their questions on investment strategies are likely to create a problem of endogeneity between 
their risk preference measure and the dependent variable. 
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6.3. Two additional issues about measures of risk attitudes (to be completed) 

The first issue is often evoked in the literature : it concerns the stability of risk 
attitudes across contexts. We have enough questions to compute relevant risk sub-scores per 
six domains : consumption-leisure ; health ; career ; financial matters ; family ; and “others”. 
The rank correlations between the sub-scores and the global score (net of the sub-score 
considered) are all significant and high (in 2007 and 2009), between .30 and .45 ; moreover, 
there are of the same order of magnitude than the correlations between the local scales (per 
domain) and the general risk scale (see Dohmen et al., 2009). 

The second issue concerns the correlations between different measures of risk 
attitudes. The 2007 survey allows for an extended comparison between the score, the lottery 
measure, the general (and per domain) scales, and experimental measures of risk tolerance 
and ambiguity aversion (see Cohen et al., 2010). The rank correlations with the score are all 
significant, between 0.20 for the general scale and 0.10 for the lottery measure. The rank 
correlations with the general scale, apart from the score and the local scales, are never 
significant. The lottery measure has a positive correlation with some experimental measures 
of risk aversion only. 
 

7. The effects of the crisis on French savers’ preferences  
 

We now come back to the central question raised at the beginning of this paper. 
Comparing TNS-Sofres surveys in 2007 and 2009 allows to analyse the impact of the 
financial crisis on households wealth, portfolio, stated reactions, but also preferences. We 
have seen that households report, especially, to have become more prudent or risk averse and,  
moreover, that they intent, on average, to invest in safer assets. So much for self-assessment, 
intentions, and behavioural reactions. But are these changes imputable to modifications of 
their preferences (towards risk) or to (perceived) variations in their economic environment, 
concerning their economic situation, risk and returns on assets, or risk exposure outside 
financial markets ? 

The analysis will from now one focus on the sub-sample of the 2234 panelised 
households between May 2007 and June 2009. 

 
7.1. Risk tolerance has decreased according to all conventional measures 

Consider first risk attitudes. Not surprisingly, self-reported scales (with a range 
between 0 and 10) for the same households agree that the latter have become less risk tolerant 
during the two years. Figure 11 shows that the mean of the general scale for risk has increased 
from 4.3 to 4.7 ; and comparable increases are generally observed for scales per domain of 
life, especially in portfolio management. 
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 Similarly, Barsky et al. lottery measure shows a definite increase in relative risk 
aversion as shown on Table 11 : in particular, the proportion of the sample that never choose 
the risky contracts rises from 47 % to 56 %. 

The Kapteyn-Teppa (2009) or the Iezzi (2008) subjective measures of risk aversion 
based on questions about investment strategies (see § 4.1) are not available as such in our 
surveys. But the question on financial investments reproduced on Figure 5a is sufficiently 
closely related to infer with enough confidence that both measures would also conclude to 
greater risk aversion : in particular, the proportion of individuals who do not want to take any 
risk in their portfolios has largely increased. 

There appears thus to be a general agreement among different measures or risk 
attitudes : French households are less willing than before to take risks, especially in their 
saving and portfolio management. 

According to the 0 to 10 self-reported scales, French households have also become 
slightly more farsighted over the long run and patient over the short run (see Figure 11).  

 
7.2. The distributions of risk and time preference scores have not changed  

Look however at Figure 12a which compares the histograms of the risk score obtained 
in 2007 and 2009 for the same (panelised) households and also for the same questions. The 
two histograms have very similar profiles and the mean score is almost identical (if anything, 
the mean has decreased, as if the representative saver had become less prudent). The score 
tells us that the distribution of preferences towards risk have not changed ; indeed, the 
individual changes between the two dates exhibit a nice “Gaussian”-like dispersion, as 
indicated on Figure 12b. 

Figures 13 show the results on the same exercise repeated for the time preference 
score between 2007 and 2009. Here again, the two histograms coincide and the mean and 
median scores are identical. Once again, the score tells us that the overall distribution of time 
preference has not changed, with a Gaussian-like dispersion of the individual changes. 

Let us finally consider the variations in the two other scores, assuming that they 
represent pure changes in preferences. Figures 14 reveals a slight increase in altruism towards 
children and a more pronounced trend towards more short-term patience − that time in 
agreement with the scale of impatience. 

 
7.3. Much of the transitory variation in preference scores remains 
unexplained (to be completed) 

Of course, the results of this descriptive analysis need much further qualification. A 
first step will be an econometric analysis of the individual changes in preferences depicted on 
Figures 12b and 13b, in order to see if these “transitory” variations of scores over two years 
can be explained by (changes in) standard covariates any better than in Sahm (2007). Standard 
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individual or household covariates have no significant explanatory power (the overall F-test is 
just statistically significant at the 5 % level) : the subjective perceptions of macro conditions 
do not perform any better, with the exception of “feeling concerned by the crisis” which has a 
negative effect on risk tolerance.13 

On the other hand, changes in short-term impatience (Figure 14) are explained by age : 
young households are becoming more patient. 

 
7.4. What alternative measures of preferences really measure ?  

The panel data between May 2007 and June 2009 bring valuable evidence that the 
scores do reflect genuine parameters of preferences and not a mixture of preferences and 
reactions to a changing economic situation. If our method of scoring is reliable, risk and time 
preferences have up to now remained globally stable during the crisis. As far as risk attitudes 
are concerned, especially, the lottery measure, as well as self-reported scales and other 
measures wrongly conclude that people have become more prudent. These measures seem 
thus to represent heterogeneous combinations of relatively stable preferences and more 
volatile risk perceptions as well as increased exposure to background risk. 

Why is that the risk score does not explain risky financial investment far better than 
the lottery measure or the self-reported scale. One likely possibility is that the risk score is a 
global indicator of risk attitudes whereas other measures are more closely connected to 
financial matters (see Dohmen et al., 2009). But another probable explanation, exemplified by 
the study of the changes over time of different preference measures, is the fact that the wealth 
effects of alternative risk measures suffer from endogeneity and other biases : these measures 
do not represent pure preferences but also include components of ex post financial behaviour, 
which “help” them to explain such behaviours… 
 

8. Conclusions (to be completed) 
 

We have developed alternative measures of risk and time preferences based upon an 
extensive method of scoring. Derived from the responses given to a large number of simple 
real-life questions covering different domains of life, the scores are synthetic and ordinal 
indicators that appear to give more valuable and reliable information than conventional 
measures of preferences. 

The aggregation procedure through which the individual answers given to many 
questions are transformed into a single, internally consistent index seems to get rid ex ante of 
much of the noise or measurement error in the data. The multiplicity and diversity of the 
questions asked − mostly outside the financial domain − lead to context-free measures with an 
                                                
13 The same regression run for the changes in the Barsky et al. lottery measure concludes to a purely random 
transitory variation. 
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explanatory power of wealth behaviours that is not likely to suffer from endogeneity bias. 
Moreover, the experience of four different wealth surveys allows to check successfully for the 
robustness of the results obtained concerning the determinants of scores, their effects on 
wealth amount and composition, the correlations between scores of different preferences, etc. 

Last but not least, scores are much more stable over time than other direct measures of 
preferences14. In particular, the distribution of the risk and time preferences scores has not 
changed between May 2007 an June 2009, and much of the transitory variation remains 
unexplained by observable covariates. This results echoes Sahm (2007) findings obtained in a 
different setting. The author has used multiple responses to the lottery measure given by the 
same individuals to isolate ex post the variance owing to measurement error from the variance 
in “true” risk preference. Her conclusions parallel ours : there are strong differences in risk 
tolerance between individuals that can be significantly explained by observable 
characteristics ; there is relative stability of risk tolerance for a particular individual, and 
largely unexplained transitory variation. 

The relative stability of preferences, even under a significant macroeconomic shock 
like the ongoing crisis, would imply that the usual practice which ignores altogether potential 
variations in (unobserved) preferences may not be a bad approximation for short time 
intervals. In future work, we shall try to evaluate the limited bias thus introduced by analysing 
how changes in wealth behaviours between 2007 and 2009 are connected to individual 
changes in preference scores. We shall also try to apply our scoring method to panel data in 
(spring or summer) 2011 to test further for the stability of preferences over the short run. Also, 
for an additional test of the robustness of the results obtained, it would be desirable to apply 
our method of scoring to other countries than France. 

 

                                                
14 One caveat is in order here : we should only say that scores are much more stable than other survey measures 
of preferences since we do not have experimental measures at different dates. 
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Source : Panel TNS-Sofres 2007 and 2009

Figure 2 : Histogram of financial wealth between 2007 and 2009 : panelized stockholders
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Figure 3 : The French and the financial crisis

Source : TNS-Sofres 2009



Source : TNS-Sofres 2009
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Figure 5a : Investment strategies as regards to financial investment (Panel 2007-2009)

Source : Panel TNS-Sofres 2007 and 2009
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Figure 5b : Anticipated returns (within the next five years) on stock market in 2007 
and 2009

Figure 5c : Anticipated labor income growth (within the next five years)  in 2007 and 
2009
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Source : TNS-Sofres 2007 and 2009

Figure 6 : Histogram of scores
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Source : TNS-Sofres 2007 and 2009

Figure 7 : Principal Components Analysis of the risk score in 2007 and 2009
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Source : TNS-Sofres 2007 and 2009

Figure 8 : Time preference and accumulation (econometric effects)
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b) Scales between 1rst and 4th quartile
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Note : Marginal effects of a variation of one standard deviation on the probability of ownership. 
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Source : TNS-Sofres 2007 and 2009

Figure 9 : Risk scores and portfolio choice (+ : higher risk aversion)

Figure 10 : Time preference scores and portfolio choice (+ : higher preference for the present)
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Figure 11 : Scales of preferences between 2007 and 2009

Source : TNS 2007-2009 survey (panel data)
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Figure 12a : Histogram of the risk score in 2007 and 2009

Figure 12b : Histogram of the changes of the risk score between 2007 and 2009

Source : TNS 2007-2009 survey (panel data)
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Figure 13a : Histogram of the time preference score in 2007 and 2009

Figure 13b : Histogram of the changes in time preference between 2007 and 2009

Source : TNS 2007-2009 survey (panel data)
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Figure 14a : Histogram of family altruism in 2007 and 2009 (scores)

Figure 14b : Histogram of short-term impatience in 2007 and 2009 (scores)

Source : TNS 2007-2009 survey (panel data)

0

50

100

150

200

250

300

350

-5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12

2007 (mean=4.6)

2009 (mean=5.0)

Altruist

0

50

100

150

200

250

300

-9 -8 -7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12 13

2007 (mean=0.1)

2009 (mean=-0.8)

Impatient



Table 1 : Relative risk averion in USA

Source : Barsky et al. (1997)



Insee 1998 
(methodological 

survey)

Sofres 2002 (35-
55 years old)

Sofres 2007 Sofres 2009

Sample size 1 135 2 460 3 826 3 783

Panel 2002-2007  
(798 observations) 

Panel 2002-2007-
2009 (600 

observations) 
2 spouses 
interviewied       
(905 couples)

Panel 2007-2009 
(2234 observations) 

Number of questions for 
the scores

80 50 115 90

Risk lottery on income 
(Barsky et al., 1997)

- Yes Yes Yes

Scales Yes - Yes Yes

Experimental measures - - 400 subjects -

Table 2 : Available surveys

-

2 adult generations 
interviewied (440 
pairs parents-
children)

Specific characteristics



Risk "Patrimoine 
1998 " "Sofres 2002" "Sofres 2007" "Sofres 2009"

Cronbach's alpha 0,65 0,51 0,68 0,67

Items retained/Total 
Items 54/56 27/32 57/65 52/58

Time preference

Cronbach's alpha 0,53 0,40 0,56 0,54

Items retained/Total 
Items 25/34 16/18 27/34 23/30

Tables 3 : Cronbach's alpha of scores in the 4 surveys



Rank 

2009

Rank 

2007
Risk tolerant Risk averse Neutral

1 44,7 53,3 2,0

1 45,8 52,8 1,4

2 17,5 32,3 50,2

2 14,9 37,0 48,1

3 8,1 53,1 38,8

3 8,2 36,9 55,0

6 7,1 16,3 76,7

4 7,6 16,2 76,2

7 23,5 33,6 42,9

5 26,3 31,3 42,4

 8 17,7 10,5 71,8

6 20,9 9,0 70,1

4 16,9 35,7 47,4

7 14,8 34,3 51,0

12 10,0 6,1 83,1

8 16,0 4,8 79,3

9 24,4 33,9 41,7

9 22,2 36,7 41,1

5 18,3 52,6 29,1

10 17,2 55,9 26,9

Source : TNS-Sofres 2007 and 2009

(Yes, very often, often = - 1 ; no, never or rarely = + 1 ; 

other = 0)

Sacrifice today pleasures of life in order to live longer

  (Yes = + 1 ; no = - 1 ; other= 0)

Tables 4a : Top ten questions contributing to the risk score

  (Yes, often = + 1 ; no = - 1 ; other= 0)

Has taken risks in their career, and/or sports and/or 

sexual activities

  (Yes, often = + 1 ; no = - 1 ; other= 0)

Have practiced the following sports :  off-piste skiing, 

parapenting,  microlighting, parachuting, bungee 

jumpin, mountaineering, rock-climbing, rafting or 

canyoning, diving…

  (Yes = + 1 ; no = - 1 ; other= 0)

 "Home ownership ensures that you will always have a 

roof over your head"

(Yes strongly= + 1; no, not really = - 1; other = 0)

 "Marriage is an insurance policy"

  (Yes = + 1 ; no = - 1 ; other= 0)

Recommends to close to take risks in their career

Top ten 2009

Takes precautions in case the weather turns out nasty

  (Yes = + 1 ; no = - 1 ; other= 0)

Wears seatbelt, respects speed limit, respects traffic 

light

(Yes, very often, often = - 1 ; no, never or rarely = + 1 ; 

other = 0)

Parks in forbidden zones

  (Yes = + 1 ; no = - 1 ; other= 0)

Thinks that homogamy explains longevity of the 

couples (same income, social origin, political 

orientation, religion, tastes…)



Rank 
2009

Rank 
2007

Live from day 
to day Farsighted Neutral

2 21,3 21,7 57,0
1 24,4 21,2 54,4

4 13,8 21,6 64,6

2 15,5 21,0 63,5

1 4,9 43,4 51,7

3 4,3 45,2 50,5

6 12,6 22,3 65,1
4 14,0 20,0 66,0

7 7,1 16,3 76,7
5 7,6 16,2 76,2

3 4,2 37,2 58,7
6 4,8 35,0 60,2

11 31,6 64,9 3,5
7 37,9 59,6 2,5

10 27,1 18,7 54,3
8 25,4 23,2 51,4

12 42,9 57,1
9 44,2 55,8

14 8,8 27,7 63,6
10 8,3 29,0 62,7

Source : TNS-Sofres 2007 and 2009

  (No = +1; well in advance = -1; a little in advance = 0)

Tables 4b : Top ten questions contributing to the time preference score

 (No = -1; Yes = +1; Other = 0)

Does the possibility that you could end up your life in a 
nursing home preoccupy you ?
  (Yes = - 1 ; other= 0)

Buys transport tickets well in advance

  (Yes = + 1 ; no = - 1 ; other= 0)

We should teach children and teenagers how to save 
money

 (No = +1; Yes = -1; Other = 0)

Would prefer early retirement against a lower pension 
after the age of 65

Top ten 2009

"Retirement has to be prepared well in advance"
(Yes = - 1; no, I have time = + 1 ; other = 0)

Careful to keep in shape

  (Yes = + 1 ; no = - 1 ; other= 0)

Plan his holidays well in advance

  (Yes = + 1 ; no = - 1 ; other= 0)

I am someone who makes plans for the future

  (Yes = + 1 ; no = - 1 ; other= 0)

Your children refuse to give up their leisure activities, 
hobbies or friends for their studies. Do you agree?

(No = -1; Yes, well in time = +1; a little in advance = 0)

Sacrifice today pleasures of life in order to live longer



Risk score Patrimoine 1998 Sofres 2002 Sofres 2007 Sofres 2009

Income (-) Non linear Non linear Non linear

Age + + + +
Gender : female + + + +
Familial status Married : + Married : + Married : + Married : +

Social origin Self-employed : - Self-employed : - Self-employed : -
Education - 0 - 0

Children at home 0 0 (-) 0

Children away from home 0 0 (-)

Numbers of observations 1135 2460 3825 3782

Preference for the present "Patrimoine 1998" "Sofres 2002" "Sofres 2007" Sofres 2009

Income 0 - - -
Age - - - -
Gender : female 0 0 - -
Familial status Married: - Married: - Married : - Married : -

Social origin 0 0 0

Education - - - -
Children at home 0 (+) (+) (+)

Children away from home (-) 0 0
Intergenerationnal transfers 
received (-) - - -
Numbers of observations 1135 2460 3825 3782

Table 5 : Robustness : Determinants of the risk score in the 4 surveys

Note : Variables statistically significant at 5% ;  in (  ) at 10% . + : less risk tolerant

Table 6 : Robustness : Determinants of the time preference score in the 4 surveys

Note : Variables statistically significant at 5% ;  in (  ) at 10% . + : less far-sighted



Scores 2007 Risk averse Preference for 
the present Impatient Familial altruism

Risk averse 1,00 -0,44 -0,33 0,30

Preference for the present 1,00 0,26 -0,30

Impatient 1,00 -0,11

Familial altruism 1,00

Source : TNS-Sofres 2007
Note : Correlations statistically significant at 5% level are in  bold .

Scores 2009 Risk averse Preference for 
the present Impatient Familial altruism

Risk averse 1,00 -0,37 -0,34 0,33

Preference for the present 1,00 0,21 -0,25

Impatient 1,00 -0,16

Familial altruism 1,00

Source : TNS-Sofres 2009
Note : Correlations statistically significant at 5% level are in  bold .

2002-2007 2002-2009 2007-2009

0.57 0.51 0.75

0.46 0.36 0.66

0.28 0.27 0.30

0.32

0.54

798 600 2234

Source : TNS-Sofres 2002, 2007 and 2009 (panel data)

Table 7 : Correlations between preference scores

Risk scores

Time preference scores

Risk scales

Number of observations

Table 8 : Correlations of scores across waves

Time preference scales

Risk lottery



2009 I : More risk 
averse II III IV: Less risk 

averse

I : More risk averse 67,3% 25,5% 6,8% 1,3% 514

II 25,1% 43,0% 31,1% 12,2% 619

III 5,3% 23,5% 35,7% 22,1% 497

IV: Less risk averse 2,3% 7,9% 26,3% 64,5% 604

Number of observations 471 595 543 625 2234

2009 γ>3,76 2=<γ<3,76 1=<γ<2 γ<1

γ>3,76 73,4% 41,4% 37,0% 41,2% 1061

2=<γ<3,76 13,6% 38,1% 25,6% 12,8% 425

1=<γ<2 10,2% 16,6% 29,8% 23,0% 320

γ<1 2,8% 3,9% 7,6% 23,0% 107

Number of observations 894 488 383 148 1913

Table 9a : Distribution  across waves of the risk score in quartiles

2007

Pourcent  choosing response (%)

Number of 
observations

Source : TNS 2007-2009 survey (panel data)

Number of 
observations

Source : TNS 2007-2009 survey (panel data)

Table 9b : Distribution across waves  of the hypothetical lottery measure

Pourcent  choosing response (%)

2007



Scores Lottery Scales

Drinking 2009 7.2 5.8 6.9

Smoking 2007 10.6 9.6 9.7

Self-employed 2009 6.8 5.5 5.1

Risky portolio 2007 20.3 19.7 19.3

Risky portolio 2009 20.7 20.4 20.1

Source : TNS-Sofres 2007 and 2009

Rejection of contract C Acceptance of 
contract C

Rejection of contract 
B

3.76=<γ 2=<γ<3.76 1=<γ<2

2007 Panel Sofres 46,8 25,5 20,0

2009 Panel Sofres 55,5 22,2 16,7

Source : TNS-Sofres 2007 and 2009 (panel data)

7,7

5,6

Table 10  : Risk preference measures and risky behaviours (Pseudo-R2 in %)

Table 11 : The lottery measure of relative risk aversion in 2007 and 2009 (in %)

Relative risk aversion

Rejection of Contract A Acceptance of Contract A

Acceptance of contract B

γ<1




