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Abstr act

We use household survey data to construct a direct measure of absolute risk aversion
based on the maximum price a consumer is willing to pay to buy a risky security. We relate
this measure to consumers endowment and attributes and to measures of background risk
and liquidity constraints. We find that risk aversion is a decreasing function of endowment -
thus regjecting CARA preferences - but the elasticity to consumption is far below the unitary
value predicted by the CRRA utility. We aso find that households' attributes are of little
help in predicting their degree of risk aversion, which is characterized by massive unexplained
heterogeneity. However, the consumers environment affects risk aversion. Individuals who
are more likely to face income uncertainty or to become liquidity constrained exhibit a higher
degree of absolute risk aversion, consistent with recent theories of attitudes towardsrisk in the
presence of uninsurable risks.
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1. Introduction?

The relationship between a consumer’s attitude towards risk, asindicated for instance by
the degree of absolute risk aversion or of absolute risk tolerance, and wealth is central to many
fields of economics. Kenneth Arrow argued as long as 35 years ago that “the behavior of these
measures aswealth variesis of the greatest importance for prediction of economic reactionsin

the presence of uncertainty” (p. 35).

Most of the inference on the nature of this relation is based on common sense,
introspection, casual observation of behavioral differences between the rich and the poor and
a priori reasoning, and concerns the sign of the relation, whereas no evidence at all, even
indirect, is available on its curvature. The consensus view is that absolute risk aversion should
declinewith wealth.> Furthermore, if one agreesthat preferences are characterized by constant
relative risk aversion - a property of one of the most commonly used utility functions, the
isoelastic - then absolute risk aversion is decreasing and convex in wealth, whilerisk tolerance
isincreasing and linear. The curvature of absolute risk tolerance has been shown to be relevant
in anumber of contexts. For instance, Gollier and Zeckhauser (1997) show that it determines
whether the portfolio share invested in risky assets increases or decreases over the consumer
life cycle, anissuethat isreceiving increasing attention. Moreover, if risk toleranceis concave,
wealth inequality can help elucidate the risk premium puzzle (Gollier, 2001a). Furthermore,
the curvature of risk tolerance and the nature of risk aversion may explain why the marginal
propensity to consume out of current resources, rather than being constant, declines as the

level of resourcesincreases (Carroll and Kimball, 1996, and Gollier, 2001b).

1 Wethank Chris Carroll, Christian Gollier, Michaelis Haliassos, Wilko L etterie, Winfried Koeniger, John
Pratt, Andrea Tiseno and Richard Zeckhauser for very val uable discussion and suggestions. We are also greateful
to participants at seminars a Birbeck College, City University London, European University Ingtitute, University
of Leuven, Ente Luigi Einaudi lunch seminars, Rand Corporation, Universidad Carlos 111, the TMR conference
“Savings, pensions, and portfolio choice”, Deidesheim, the NBER 2000 Summer institute “Aggregate implica
tions of microeconomic consumption behavior”, the 27th EGRIE meeting for helpful comments. Luigi Guiso
acknowledges financial support from MURST, and the EEC for the TMR research project “ Specialisation versus
diversification: the Microeconomics of Regional Development and the Spatial Propagation of Shocksin Europe’.
Crigtiana Rampazzi provided excellent research assistantship. Only the authors are responsible for the contents
of this paper which does not reflect the Community’s opinion, nor the Bank of Itay’s.

2 1t is on these grounds that quadratic and exponential utility, though often analytically convenient, are
regarded as mideading representations of preferences, the first implies increasing absolute risk aversion while
the second positsit is constant.



The aim of this paper is to provide empirical evidence on the nature of the relationship
between risk aversion and wealth. Using data from the Bank of Italy Survey of Household
Income and Wealth (SHIW), we employ the information on household willingness to pay for
arisky security to recover a measure of the Arrow-Pratt index of absolute risk aversion of the
consumer lifetime utility function and relate it to indicators of consumers: endowment, as well
asto aset of demographic characteristics to control for individual preference heterogeneity.

The usual definition of risk aversion and tolerance developed by Arrow (1970) and Pratt
(1964) is based on the assumption that initial wealth is non-random. It is aso constructed in
a static setting or in settings where full access to the credit market is assumed. Recently, it
has been shown that attitudes towards risk can be affected by the prospect of being liquidity-
constrained and by the presence of additional uninsurable, non-diversifiable risks. Gollier
(2000b) shows that the possibility that consumerswill be subject to aliquidity constraint in the
future makesthem lesswilling to bear risk presently, i.e. increasestheir risk aversion. Pratt and
Zeckhauser (1987), Kimball (1993) and Eekhoudt, Gollier and Schlesinger (1996) establish a
set of conditions on preferences that define classes of utility functions whose common feature
is that the presence of background risk makes the individual behave in a more risk-averse
manner. They call these classes of utility functions*proper”, “standard” and “risk vulnerable’,
respectively.® The main implication isthat even if risks are independent, individualswill react
to background risk by reducing their exposure to avoidable risks. One important consequence
is that individuals facing high exogenous labor income risk - which is normally uninsurable
- will be more risk-averse and thus avoid exposure to portfolio risk by holding less or no
risky assets. Similarly, they tend to buy more insurance against the risks that are insurable
(Eekhoudt and Kimball, 1992).# Furthermore, insofar as income risk evolves with age, under
standardness, background risk may help explain thelife cycle of asset holdings. Several papers

3 Pratt and Zeckhauser (1987) define as“proper” the class of utility functionsthat ensure that i ntroducing an
additional independent undesirabl e risk when another undesirable oneis aready present makes the consumer less
willing to accept the extrarisk. Kimball (1993) defines as “standard” the class of utility functions that guarantee
that an additional independent undesirable risk increases the sensitivity to other loss-aggravating ones. Starting
from initial wealth w, arisk Z is undesirable if and only if it satisfies Eu(w — &) < u(w), where w(w) isan
increasing and concave utility function. A risk 7 is loss-aggravating if and only if it satisfies Fu'(w + z) >
u'(w) . When absolute risk aversion is decreasing, every undesirable risk is loss-aggravating, but not every loss-
aggravating risk isundesirable. Finaly, risk vulnerability in Eeckhoudt, Gollier and Schlesinger (1996) implies
that adding a zero-mean background risk makes consumers morerisk averse.

4 Guiso, Jappelli and Terlizzese (1996) find that householdsfacing greater earningsrisk buy lessrisky assets;
Guiso and Jappelli (1998) show that households buy more liability insurance in response to earnings risk.



have cited background risk and risk vulnerability (or standardness) to explain the portfolio
puzzles.® In all these studies, standardness or risk vulnerability is just assumed, but it is not
tested because of lack of evidence onindividual risk aversion.

The evidence presented in this paper aso sheds light on the empirical relevance of these
concepts. The availability of information on measures of background risk and on proxies of
borrowing constraints allows us to relate our index of risk aversion to indicators of income-
related risk and of liquidity constraints.

Our findings show that absolute risk tolerance is an increasing and concave function of
consumers’ resources. thus, we reject both CARA and CRRA preferences. Furthermore, we
find that risk aversion is positively affected by background risk, aswell as by the possibility of
being credit constrained. Our estimates, however, show that these variables can only explain a
small amount of the sample variability in attitudes towards risk. Even after controlling for
individual characteristics there remains a large amount of unexplained variation reflecting
partly genuine differencesin tastes.

The rest of the paper is organized as follows. Section 2 describes our measure of risk
aversion when wealth is non-random and when there is background risk. Section 3 presents
descriptive evidence on absolute risk aversion in our cross-section of households. In Section 4
we discuss the empirical specification we use to relate absol ute risk aversion to the consumer
endowment, attributes and then environment. Section 5 presents the results of the estimates.
In Section 6 we check the robustness of the main findings to the endogeneity of consumption
and wealth, non-responses and the possible presence of outliers. Section 7 presents evidence
regarding the effects of background risk on the propensity to bear risk. Section 8 discussesthe
consistency with observed behavior of our findings on the shape of the wealth-risk aversion
relation. Section 9 summarizes and concludes.

2. Measuringrisk aversion

To measure absol ute risk aversion and tolerance we exploit the 1995 wave of the Survey
of Household Income and Wealth (SHIW), which is run biannually by the Bank of Italy. The

1995 SHIW collects data on income, consumption, real and financial wealth, and on severa

5  See Wl (1992), Gollier and Zeckhauser (1997), Gollier (2000), Coco et a. (1998), Heaton and Lucas
(2000).
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demographic variables for a representative sample of 8,135 Italian households. Balance-sheet
items are end-of-period values. Income and flow variables refer to 1995.°

The 1995 wave has a section designed to elicit attitudes towards risk. Each participant
is offered a hypothetical security and is asked to report the maximum price that he would be
willing to pay for it. Specificaly:

“We would like to ask you a hypothetical question that you should answer as

if the situation were a real one. You are offered the opportunity of acquiring a

security permitting you, with the same probability, either to gain 10 million lire or

to lose al the capital invested. What isthe most that you would be prepared to pay

for this security?’

Ten million lireis equal to just over 5,000 euros (or roughly $5,000). The ratio of the
expected gain from the investment to average household total consumption is 16 percent; thus,
the investment represents a relatively large risk. We consider this to be an advantage since
expected utility maximizers behave as risk-neutral individuals with respect to small risks even
if they are risk-averse to larger risks (Arrow, 1970). Thus, putting consumers face to face
with a relatively large investment is a better strategy to elicit risk attitudes when one relies,
as we do, on expected utility maximization to characterize risk aversion.” The interviews
are conducted personally at the consumer’s home by professional interviewers. To help the
respondent understand the question, the interviewers show an illustrative card and are ready
to provide explanations. The respondent can answer in one of three ways. a) declare the
maximum amount he iswilling to pay for the security, which we denote Z;; b) answer “don’t
know”; €) not answer.

Notice that the way the hypothetical security isdesigned impliesthat with probability 1/2
the respondent gets 10 million lire and with probability 1/2 heloses Z;. So the expected value
of thelottery is1/2(10 — Z;). Clearly, Z; < 10 million lire, Z; = 10, and Z; > 10 million lire
imply risk aversion, risk neutrality and risk loving, respectively. This characterizes attitudes

6 See the appendix for adetailed description of the survey contents, its sample design, interviewing proce-
dure and response rates.

7 In this vein, Rabin (2000) argues that if an expected utility maximizer refuses a small risk at all levels
of wealth then he must clearly exhibit unredlistic levels of risk aversion when faced with large-scale risks. This
again suggests that offering large investments is a better way to characterize the risk aversion of expected utility
maximizers.
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towards risk qualitatively. But we can do more, within the expected utility framework a
measure of the Arrow-Pratt index of absoluterisk aversion can be obtained for each consumer.
Let w; denote household i's endowment, which for a moment is assumed to be non-random.
Let u;(-) be its (lifetime) utility function and P, be the random return on the security for
individual 7, taking values 10 million and — 7; with equal probability. The maximum purchase

price isthus given by:
1 1 ~

where F is the expectations operator. Taking a second-order Taylor expansion of the right-
hand side of (1) around w; gives:

2 Bu(w; + P) = us(w;) + ul(w;) B(B) + 0.5u) (w;) B(B,)?.
Substituting (2) into (1) and simplifying we obtain:
(3) Ri(w;) = —uf (w;) Juj(w;) = 4(5 — Z;/2)/ [10* + Z7] .

Equation (3) uniquely defines the Arrow-Pratt measure of absolute risk aversion in terms of
the parameters of the hypothetical security of the survey. Absolute risk tolerance is defined
by T;(w;) = 1/R;(w;). Obviously, for risk-neutral individuals (i.e. those reporting Z; = 10),
R;(w;) = 0 andfor therisk-prone (those with 7Z; > 10), R;(w;) < 0. According to (3) absolute
risk aversion may vary with consumer endowment and with all the attributes correlated with
his preferences. Notice that since the loss Z; or the gain from the investment need not be
fully borne by or benefit current consumption but may be spread over lifetime consumption,
our measure of risk aversion is better interpreted as the risk aversion of the consumer lifetime
utility and w as hislifetime wealth.?

A few comments on this measure and on how it compares with those used in other
studies are in order. First, our measure requires no assumption on the form of the individual
utility function, which isleft unspecified. Second, it is not restricted to risk-averse individuals

8 Tiseno (2002) studies the relationship between the risk aversion of lifetime utility and that of period utility
and shows how one can recover the latter given information on the curvature of the former and on the slope of
the consumption function. He also shows that knowledge of the maximum subjective price function for arisk is
sufficient to identify the risk aversion of a consumer lifetime utility.
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but extends to the risk-neutral and the risk lovers. Third, our definition provides a point
estimate, rather than a range, of the degree of risk aversion for each individual in the sample.
These features distinguish our study from that of Barsky, Juster, Kimball and Shapiro (1997)
who only obtain a range measure of (relative) risk aversion and a point estimate under the
assumption that preferences are strictly risk-averse and utility is of the CRRA type. More,
their sample consists of individuals aged 50 or over, which makes it hard not only to study the
age profile of risk aversion but also to test its relationship with background risk since thisis
likely to matter most for the young. The study of this relationship is instead one of the aims
of our paper. However, their elicitation strategy allows them to recover a measure of the risk
aversion of period utility instead of lifetime utility aswe do. In thisregard, our and their study

should be viewed as complementary.®

2.1 Riskaversion with background risk

The measure of risk aversion in (3) is for non-random endowment, but it is easly
generalized to the case of background risk using the results of Kihlstrom, Romer and Williams
(1981) and Kimball (1993). For this purpose we have to restrict the analysis to risk-averse
individuals (i.e. those reporting 7; < 10).

Let 7; denote a zero-mean background risk for individual i, whose variance is o2.
Denoting with E, (x = y, P) the expectation with respect to the random variable z, our
indifference condition for purchasing the risky security and paying 7; becomes

(4) Eyui(w; + v;) = EpEyui(w; + s + 151)7

where we have implicitly assumed that the background risk and the risky security are
independent, which is assured by construction. If preferences are risk-vulnerable asin Gollier
and Pratt (1996), we can use the equivalence:

(5) Eyui(w; +9:) = vi(w;),

9 TheBarsky et al. (1997) measure of risk aversion has other advantages. Since the risk tolerance question
is asked in two waves of the survey they use and a subset of the respondents is common to both waves, they can
account for measurement errors in their measure of relative risk aversion. Furthermore, they collect information
on intertemporal substitution and can thus study its relation to risk aversion.
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where v;(w;) is a concave transformation of «;, which implies that v;(w;) is more risk-averse
than u;(w;). In other words, if consumers i and j are both risk-averse and their preferences
are risk-vulnerable, then, assuming w; = wy, h is more risk-averse than j if v, isriskier than
y;, 1.e. if the background risk is greater.

We can thus account for background risk by expressing our measure of risk aversion in
terms of the utility function v;(w;) to get

(6) Ri(ws) =~ = (wi) vi(w) = 4(5 — Z;/2)/ [10* + Z] .

Risk aversion will now vary not only with the consumer’s endowment and attributes but also
with any source of uncertainty characterizing the environment. If measures of the latter are
available, one can directly test for standardness of preferences.

Interestingly, the shape of the relation between R (or risk tolerance) and w can have
implications for the sign of the effect of background risk on absolute risk aversion. Hennessy
and Lapan (1998) show that a positive and concave relation of risk tolerance with wealth is
sufficient for preferences to be standard as in Kimball (1993). Similarly, Eekhoudt, Gollier,
and Schlesinger (1996) show that a sufficient (but not necessary) condition for absolute risk
aversion to increase with background risk isthat it should be a decreasing and convex function
of the endowment, an assumption that is satisfied, for instance, by the CRRA uitility. Gollier
and Pratt (1996) argue that the convexity of absolute risk aversion should be regarded as a
natural assumption®®, “since it means that the wealthier an agent is, the smaller is the reduction
inrisk premium of asmall risk for agiven increasein wealth”. Though plausible, thisassertion
is not backed by any empirical evidence. Our results lend support to this conjecture in that
they imply that absolute risk aversion is a convex function of the endowment. In Section 4,
we will discuss the implications for the relation between risk aversion of «() and the level of
endowment from the relation between the risk aversion of v() and the endowment.

3. Descriptive evidence

The question on the risky security was submitted to the whole sample of 8,135 heads
of household, but only 3,458 answered and were willing to purchase the security. Out of the

10 Notice that if consumers are risk-averse at all levels of wealth and if absolute risk aversion is a strictly
decreasing function of wealth, then absolute risk aversion must be convex in wealth.
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4,677 who did not, 1,586 answered “do not know” and 3,091 refused to answer or to pay a
positive price (25 offered more than 20 million). Thisis likely to be due to the complexity
of the question, which might have led some participants to skip it altogether because of the
relatively long time required to understand its meaning and provide an answer. Non-responses
are also areflection of the fact that the question on the risky security was asked abruptly by the
interviewers, without preparing the respondents with a set of “warm up” questions. However,
this strategy hasits advantages:. first, depending on how the introductory questions are framed
and when they are asked, they may end up affecting the answers, thus distorting the measure
of the true preference parameter; this is avoided by asking the question abruptly. Second, it
avoids bringing in noisy respondents (e.g. those with a poor understanding of the question),
as would probably happen with “warm up” questions. Thus, while a high non-response rate
signalsthat the question is complex and there may be cognitive problems, it does not mean that
those who chose to respond gave erroneous answers. On the contrary, if those who answered
did so because they had a good understanding of the question (or the time to grasp and answer
it), the elicitation strategy with no “warm up” questions might have been an effective way to
get rid of noisy respondents.

Oneway to assess whether the risk-aversion measure reflectsjust noise or revealsinstead
the risk attitudes of the individual, is to check whether it has predictive power over consumer
choices that theory predicts should be affected by individuals' risk aversion. Guiso and Paiella
(2001) show that our survey measure of risk aversion has considerable predictive power of such
behaviors as occupation choice, risky asset ownership and portfolio allocation, willingness to
move and change job, as well as health status, in ways that are consistent with what the theory
predicts. On the basis of probit regressions with standard socio-economic controls, the risk-
averse turn out to be significantly less likely to be self-employed, are somewhat more likely
to be public employees and are less likely to change job than the risk-neutral and risk lovers.
Further, the probability of holding risky assets, i.e. private bonds, stocks and mutual funds,
is less than half as great among risk-averse consumers than among the risk-neutral and risk-
lovers. Based on this evidence we feel confident that despite the extent of non-responses, the
risk attitude indicator captures the individual willingness of the respondents to bear risk.**

11 Thisisnot to say that our measure of risk aversion is free of measurement error. However, if thisis of the

classical type, it will not affect the consistency of our results as we discussin Section 4.
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Table 1 reports descriptive statistics for the whole sample of 8,135 households, for the
sample of 3,458 respondents to the risky security question and, for the latter, for several sub-
samples. Out of 3,458 individuas willing to purchase the security the great majority (96
percent) arerisk averse, in that they report amaximum price lower than the gain offered by the
security; 144 individualsare either risk-neutral (125, or 3.6 percent of the sample), or risk-lover
(19, only atiny minority). The table reports characteristics for these three sub-samples too.
Those who responded to the question are on average 6 years younger than the total sample and
have higher shares of male-headed households (79.8 compared to 74.4 percent), of married
people (78.9 and 72.5 percent, respectively), of self-employed (17.9 and 14.2 percent) and
of public sector employees (27.5 and 23.3 percent, respectively). They are also somewhat
wealthier and slightly better educated (1.3 more years of schooling). These differences seem
to suggest that there are some systematic effects explaining the willingness to respond. Probit
regressions, reported in the Appendix (column (1) and (2) of the table), confirm this factual
evidence and suggest that the probability of answering the question is higher among younger
and more educated households. Public employees and the self-employed are also relatively
more likely to respond. Further, the response probability increases in household income, but
decreases with net worth. In our estimates we control for the possibility that non-responses
induce selection bias.

The sub-samples of risk-lovers and risk-neutral, on the one hand, and risk-averse
consumers, on the other, exhibit severa interesting differences. The risk-averse are younger
and less educated; they arelesslikely to be male, to be married and to live in the North of Italy.
Strong differences also emerge comparing the type of occupation: among the risk-averse the
share of self-employed is 17.4 percent; among the risk-prone or risk-neutral it is much higher
at 29.2 percent. Thisorderingisreversed for public sector employees. Therisk-loversand risk-
neutral are public employeesin 27 percent of cases, while the risk-averse in 28 percent. These
differences are likely to reflect self-selection, with more risk-averse individuals choosing safer
jobs. Finally, notice that the risk-averse are significantly less wealthy than the risk-lovers or
risk-neutral (170 million lire - 88,000 euros - of median net worth compared with 330 million
- 170,000 euros).

Table 1 also reports the characteristics of the moderately risk-averse consumers (at or
below the sample median of the reported price 7;) and of the high risk-averse (above median).
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Highly risk-averse consumers are on average two years older, somewhat less well educated,
lesslikely to be married and much more likely to live in the South. They are aso less wealthy
than the moderately risk-averse, both in terms of net worth, financial wealth and consumption
(the median net worth of the two groupsis 154.9 and 198.5 million lire, respectively). Finaly,
the share of self-employed is 15.6 percent for the highly risk-averse and 20.1 percent for the
moderately risk averse; that of public sector employeesis 28.3 and 26.3 percent. Thus, being
risk-averse as opposed to risk-lover or risk-neutral, as well as differences in the degree of risk
aversion seem to explain sorting into riskier occupations.

4. Empirical specification

Most of the literature assumes that agents are risk-averse and is interested in assessing
how risk aversion varies with the consumer’s attributes and in particular with his endowment.
Accordingly, the next four sections focus on risk-averse individuals.

To estimate the relation between our index of absolute risk aversion and the individual
endowment we use the following specification (we omit the household index 7 for brevity):

ae?H+n K
(7) R(w) = =—

wb wh’

where w denotes the (lifetime) endowment, H isavector of consumer characteristics affecting
individual preferences, , isarandom shock to preferences, a isaconstant and v and 3 aretwo
unknown parameters.’> Equation (7) is a generalization of absolute risk aversion under CRRA
preferences; the latter obtain when 3 = 1 in which case = ae”™" measures relative risk
aversion. Noticethat () isaways positive and is decreasing in w for all positive values of £.
Furthermore, if 5 > 0, it is always convex in w. Though simple, this formulation is flexible
enough to allow usto analyze the curvature of absolute risk tolerance, which is defined as:

(8) T(w) =r'u”.

Thus, if 3 > 0, risk tolerance is an increasing function of w; furthermore, it will be concave,
linear or convex in w depending on whether 3 is less than, equal to or greater than 1. Since

12 Notice that our empirical specification (7) does not allow for heterogeneity in the 3 parameter. If 3 varies
across individuals our estimates would be affected by heteroschedasticity. However, a formal test cannot reject
the null hypothesisthat the error term is homoschedastic.
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3 measures the speed at which R() declines with endowment, 7°() is a concave (respectively
convex) function of w if absolute risk aversion falls as consumption increases more slowly
(respectively faster) than that characterizing CRRA preferences. Since most theoretical
ambiguities rest on the curvature of T°, not R, our approach is not restrictive.

Although equation (7) is assumed, a utility function that gives rise to a measure of

absoluterisk aversion asin (7) is

acYHAn51-8 winl =B
9) u(w) = /e =5 dw= /e =5 dw,

1-x

which converges to the CRRA utility u(w) = “— as 3 tendsto 1.

Taking logs on both sides of (8), our empirical specification becomes:
(20) log(T) = —logk + Blogw = —loga — yH + flogw — 1.

The curvature of absolute risk tolerance as well as the relation between absolute risk aversion
and the endowment is thus parameterized by the value of 5. We focus our discussion on risk
tolerance, rather than risk aversion, because the former aggregates cleanly in the presence of
heterogeneity, as shown by Breeden (1979).

As pointed out earlier, when background risk, 7, is present our measure of risk aversion
must be interpreted as measuring the risk aversion of the indirect lifetime utility function
v(w) = Fu(w + y). The question that arises is whether we can draw implications for the
relation between the risk aversion of «() and the level of the endowment from the relation
between the risk aversion of () and the endowment.”® In the Appendix we show that taking
a second order Taylor expansion of the indirect utility function around w yields the following
index of the absolute risk aversion of this approximated utility:

1+ putys®/2

R, = k[
(w,s) = kw [1+pu7"u82/2

I

where k isaconstant, s isthe coefficient of variation of the consumer’s endowment and r,,, p,,
and t,, denote, respectively, the degree of relative risk aversion, relative prudence and relative

13 Theindirect utility function inherits several properties of «(). In particular, if () isSDARA thenv() isaso
DARA. Furthermore, as shown by Kihlstrom, Romer and Williams (1981), comparativerisk aversion is preserved
by the indirect utility if () exhibits non-increasing risk aversion.
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tolerance of the utility function «().** Notice that xkw* isthe absolute risk aversion of () and
that R,(w,s) > xw 7 if, given s > 0 and assuming the consumer is prudent (i.e. p, > 0),
relativerisk toleranceislarger than relativerisk aversion. Furthermore, sincethetermin square
bracketsisincreasingin s, R, () tooisincreasing in s. Taking logs of itsinverse and using the
relations between r,,, p,, and ¢, spelled out in the Appendix, when there is background risk
our empirical specification for risk tolerance becomes

(11) log(T,) = —log k + Blogw — 6s°,

where 6 = (p,. Thisformulation alows us to test directly whether background risk affects
risk attitudes. It requirestwo conditions to hold: consumers must be prudent (p,, > 0) and risk
aversion must be decreasing (3 > 0).

5. Results

Table 2 shows the results of the estimation of equation (10) using different measures
of consumer resources. The analysis is conducted on the sample of risk-averse consumers.
Possible misinterpretations of the survey question, as well as difficulties in figuring out the
maximum price to be paid suggest that the left-hand-side variable, log(T;), is likely to suffer
measurement error. This will be reflected in the residua # but, in-so-far as it is uncorrelated
with the explanatory variables in equation (10), it will not lead to bias but only to a loss of
efficiency. Furthermore, we control for sample selection related to non-response by including
among the regressorsthe Millsratio based on the probit model for the probability of responding
to the survey question, reported in the Appendix (columns (3) and (4) of the table), which
includes among the regressors only variablesthat can be expected to be exogenous with respect
to the individual attitude towards risk.

Since our measure of risk tolerance is best interpreted as the risk tolerance of the
consumer’s value function, in order to estimate the value of 3 one needs information on the
value of aconsumer lifetime endowment. The latter istypically non-observable. To overcome
this problem we use household consumption which is readily available in the SHIW. In alife
cycle/permanent income context, consumption expenditure is a sufficient statistic for lifetime
resources as perceived by the consumer: thus, it is the best guess of unobservable lifetime

14 See the Appendix for the definition of relative prudence and tolerance.
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endowment. However, we also check our results using as proxies for the endowment measures
of accumulated financial and total wealth and human wealth, as measured by income.

Assuming that consumption is proportiona to the endowment w, i.e. ¢ = Aw, our
empirical specification becomes

(12) log(T,) = —log k' + Blogec — 65,

where v' = rA. The first set of results that we present ignores the potential endogeneity of
consumption and wealth as they are themselves affected by preference parameters. In the
first column of Table 2 we report the results from the regression of log(7;) only on (log)
non-durable expenditure and do not include any consumer characteristics that can proxy for
differences in tastes. The estimate of 3 is 0.0922 and is highly statistically significant leading
to the rejection of preferences with constant absolute risk aversion. The estimated value of
impliesthat absolute risk aversion declines with wealth but at arate that isfar dower than that
implied by constant relative risk aversion preferences. In fact, the hypothesisthat 5 = 1 can be
strongly rejected (F' =1,584). It follows that absolute risk tolerance is a concave function of

consumer resources.

In the second column of the table we include a set of strictly exogenous individual
characteristics, such as age, gender, education attainment (a dummy equal to 1 if the head
of the household has completed eighth grade), and dummies for the presence of siblings and
for the region of birth. If tastes are impressed in our chromosomes or evolve over lifein a
systematic way or depend on on€e’s education™ or are affected by the culture of the place of
birth or by the possibility of relying on the support of a brother or sister, then these variables
should have predictive power. The analysis shows that only education and the region of birthin
fact do, with risk aversion being higher among the least educated. Being male has a negative
effect on the degree of risk aversion, but it is not statistically significant. Furthermore, a
test of the hypothesis that the coefficients on age, gender, education and siblings are jointly
equal to zero cannot be rejected at the standard levels of significance (F' = 5.50, p-value =

15 Education can depend to some extent on the individual attitude towards risk, especially when it comes to

enrollment in higher education. Hence, in the regressions we control only for eighth grade attainment, which can
be considered exogenous and determined by factors that are independent of the individual attitude towardsrisk .
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0.2400). Finally, thejoint significance of the 19 regional dummies'® included in the regression,
capturing the region of birth, cannot be rejected (see the bottom of Table 2). Furthermore, the
coefficients on these dummies (not shown) reveal a pattern: compared with those born in the
central and southern regions, consumers born in the North are somewhat less risk-averse. One
possible interpretation is that the dummies are capturing regional differencesin culture, which
are transmitted by upbringing. In addition to these variables, we insert in the regression also
two dummiesfor the occupation of the father of the household head: thefirst dummy isequal to
1 if the consumer’s father is'was self-employed (zero otherwise); the second dummy is equal
to 1 if he is/was a public sector employee (zero otherwise). This allows us to test whether
parents attitudes towards risk - asreflected in their occupation choice - are transmitted to their
children. The estimates show that none of these variables has a significant effect on the degree
of risk aversion, athough the signs on the dummies turn out as expected and imply relatively
lower (higher) risk tolerance among those individuals whose father was a public employee
(self-employed), which can be thought of as symptomatic of greater (lower) aversion to risk.

The last two columns of the table report a set of results based on other proxies of the
endowment: thefirst consists of total wealth, which is defined as the sum of real and financial
assets, net of debt, and household income (excluding asset income), which proxies for human
wealth; the second consists of just the liquid component of household wealth, i.e. financial
assets plus household income (excluding asset income). The basic findings are confirmed:
absolute risk tolerance is an increasing and concave function of wealth (total or liquid) and
CRRA preferences are strongly rejected. The estimated elasticity of absolute risk aversion to
total wesalth is lower than to consumption, whereas that to liquid wealth is not significantly
different. In all cases most of the variance of observed risk tolerance is left unexplained, as
the low 2% s show, suggesting that most of the taste heterogeneity across consumers cannot
be accounted for by the set of exogenous variables that we observe. The estimated relation
between absolute risk tolerance and consumer resources is consistent with Arrow’s (1965)
hypothesis that absolute risk aversion should decrease as the endowment increases while
relative risk aversion should increase: but the latter is consistent with the former only if the
wealth elasticity of absoluterisk aversion isless than one, as our findings indicate.

16 taly is divided into 20 regions and 95 provinces. The latter correspond broadly to US counties. We will

usethe provincial partitioning in Section 7 wherewelook at the effect of background risk and liquidity constraints
on risk aversion.
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The Mills ratio, which has been included in all regressions to correct for any selection
bias due to systematic non-response, has a small insignificant coefficient, which suggests that
self-selection isunlikely to be an issue and lack of control should not bias the estimated 3.

The results in the first two columns of Table 2 have been obtained assuming that
consumption is proportional to the endowment, so that the marginal propensity to consume out
of wealth is constant. Thereisalarge literature that argues that, in the presence of uncertainty,
with prudent behavior, the marginal propensity to consumeislargefor low values of wealth and
tends to the (constant) perfect foresight value as wealth gets large (see Carroll and Kimball,
1996). Thus, consumption will be a concave function of the endowment, implying that the
estimated value of 3 in equation (12) will reflect not only the elasticity of the risk aversion of
lifetime utility to w, but also the elasticity of consumption to w. It is easy to show that if this
isthe case our estimate of 3 is larger (in absolute terms) than the true value'’, implying that, if
anything, risk aversion declines with the endowment less fast than we estimate. Thus, wit