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Summary. — Natural disasters constitute a persistent threat to economic welfare in many places, particularly in developing countries.
Not only can disasters transform living circumstances, but we provide evidence here that they can lead to important changes in individ-
ual preferences. In a series of experiments that we conducted in rural Thailand, we find that the 2004 tsunami led to substantial long-
lasting increases in risk aversion, prosocial behavior, and impatience. We use GIS data and survey responses to identify disaster impact,
showing that both community-level and individual-level experiences appear to affect preferences in theoretically plausible ways. Our find-
ings have important implications for public policy efforts to address natural disasters.
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No early settlers could have been more ingenious in adapting to their pur-
poses whatever means were at hand. . . Everyone talked to everyone else.
All barriers of race and creed, color and social station were let down. In a
way it was like a picnic of some vast fraternal organization.

[Leonie von Zesch, describing her observations after the 1906 San
Francisco earthquake 1]
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1. INTRODUCTION

From 1980 to 2004, direct economic damage from natural
disasters was estimated to be about $1 trillion, with over five
billion people cumulatively affected (Stromberg, 2007). These
events often particularly impact developing countries, where
disasters ranging from droughts to floods to earthquakes con-
stitute an ever-present threat in many people’s lives. While the
impact of disasters on living conditions has received a great
deal of attention from economists, much less well-
understood are any effects that disasters might have on the
preferences of the individuals and communities that experience
them. For example, as suggested by the above quote, a variety
of evidence suggests that disasters can increase cooperation
(e.g., Solnit, 2009), suggesting that disasters may increase
prosocial preferences. More generally, any effects that disas-
ters might have on risk aversion, time discounting, or trusting
behavior, could affect substantially how people are able to
recover from disasters. In other words, disasters may impact
communities not only through the direct losses they inflict,
but also through people’s willingness to attempt new business
ventures, to save, and to work cooperatively.
In this paper, we test whether a natural disaster can have

systematic effects on individuals’ long-term preferences relat-
ing to trust, risk, and time discounting. These kinds of prefer-
ences have long been hypothesized to be significant
determinants of individual-level welfare and aggregate-level
growth (e.g., Adam Smith, 2000 [1759]; Max Weber, 1930
[1905]). For example, societies with higher levels of trust have
been shown to achieve higher income levels (e.g., Fukuyama,
1995; Knack & Keefer, 1997). Likewise, risk aversion has been
inversely linked with investment in physical and human
1
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capital, along with wage growth (e.g., Levhari & Weiss,
1974; Shaw, 1996). Time preferences, specifically patience
and self-control, appear to have important implications for
decisions regarding savings and educational investments
(e.g., Meier & Sprenger, 2010; Mullainathan, 2005; Thaler &
Benartzi, 2004).
Most economists, with notable exceptions (e.g., Adam

Smith, 2000 [1759]), have assumed that such preferences are
immutable individual characteristics (e.g., Stigler & Becker,
1977). In other words, while choices are influenced by the cir-
cumstances in which the decision makers live, the underlying
preferences are not, or should not, be affected by those circum-
stances.
Recent insights from behavioral economics and psychology,

however, suggest that individual experiences can affect prefer-
ences such as those relating to risk and patience (e.g.,
Loewenstein & Angner, 2003; Malmendier & Nagel, 2011).
We investigate such effects in the context of the December

2004 Indian Ocean tsunami, also known as the Sumatra-
Andaman earthquake. There are a variety of plausible chan-
nels through which a disaster such as the tsunami could affect
individual preferences. Disasters can make people more aware
of the potential adverse events that can occur or can make life
expectancy seem shorter. As a result, a disaster may cause vic-
tims to be more averse to risk or more impatient. On the other
hand, experiences of generosity from neighbors and strangers
Francisco.
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in the aftermath of the disaster may lead to greater trust in
others, while gratitude or an increased expectation of needing
others’ help in the future may increase trustworthiness. 2

To estimate these effects, we conducted a series of three
experiments with 334 Thai subjects in Phangnga, the Thai pro-
vince that was hit the hardest by the 2004 tsunami. The exper-
iments, conducted four and half years after the disaster,
elicited subjects’ preferences with regards to trust, risk and
time. As we describe, we went to great lengths to ensure that
subjects’ understood the tasks. In particular, we implemented
the risk task as a series of visual choices that provided data
equivalent to a full multiple price list (Holt & Laury, 2002).
Subjects also participated in a trust game. We conducted ses-
sions in villages throughout the tsunami zone, some in places
that experienced the most damages and others in nearby places
that were largely spared. We thus obtained a subject pool that,
as confirmed by the post-experiment survey, had vastly differ-
ent experiences in the tsunami. Our primary concern is that,
even though we compare areas that were hit to those that
are nearby and spared, this natural experiment may not fully
capture pre-tsunami differences between areas that were hit
hard and those that were not. We take a variety of steps to
address this concern. First, we use GIS data to identify plau-
sibly random variation in tsunami experiences. Second, we
consider comprehensive village-survey data to compare vil-
lages on observables according to tsunami experience. Last,
we utilize survey data to test whether post-tsunami migration
can explain our results. The results of the various tests all sup-
port the idea that the tsunami affected preferences rather than
the composition of the sample.
To identify the tsunami’s impact, we considered whether the

village was affected, whether the subject or household experi-
enced financial damage, and whether a family member was
injured or killed. We show that different preferences respond
to different aspects of the tsunami experience, with the effects
occurring in theoretically plausible ways. For example, it
appears that being from a tsunami village predicts significantly
higher levels of risk aversion afterward, with individual dam-
age not having a significant effect. These effects are consistent
with other evidence that observations of risky environments
where events have turned out badly can lead to greater risk
aversion (e.g., Malmendier & Nagel, 2011). In addition to an
increase in risk aversion, the tsunami appears to have led to
higher levels of trust. These effects seem the result, at least in
part, of subjects having experienced a situation in which they
received help from others, as suggested by the post-experiment
survey responses. 3 Finally, our results also suggest that expe-
riencing individual-level losses led people to become more
impatient.
Our results provide insights into important policy questions

relating to how best to help people recover from natural disas-
ters. For example, our finding that natural disasters lead to
greater risk aversion suggests a role for policy to ensure access
to insurance and to small and safe loans for which people may
then have a greater preference (e.g., Morduch, 1999). Also,
there may be added benefits beyond the direct effects from
ensuring that people receive adequate assistance after disas-
ters. Such assistance may lead to greater trust, which may have
its own positive effect on subsequent growth.
2. THEORETICAL BACKGROUND AND HYPOTHESES

There are several channels through which a serious natural
disaster could affect individual preferences. One plausible
channel would be through a large negative shock to wealth
Please cite this article in press as: Cassar, A. et al. Trust, Risk, and T
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or income, which in turn would alter preferences. A second
channel would involve an increase in the perceived likelihood
that other negative events would occur. 4 A third channel,
from the psychology literature, advances that disasters elicit
strong emotions, such as fear, which are likely to influence
the cognitive process of decision making. Finally, people
may receive help from neighbors, strangers, the government
and non-governmental organizations, in addition to giving
help to others. Any or all of these possibilities could lead a nat-
ural disaster to affect individual preferences. A range of
research gives the expectation that natural disasters could
affect preferences in these ways. Here, we review that literature
as we describe our predictions for the tsunami’s effects on pref-
erences.

H1. Trust and trustworthiness will increase after the tsunami.

A natural disaster may positively affect trust and/or
reciprocity through any of the following channels: (i) longer
interactions during reconstruction foster familiarity among
survivors and familiarity breeds trust (e.g., Coleman, 1988);
(ii) receiving help from family and neighbors increases faith
that others are similarly trustworthy; (iii) an increase in the
perceived probability that a similar event might occur in the
future increases the potential for needing help from others in
the future, which causes people to be more trustworthy; (iv)
if, after the disaster, the community has a lower degree of
income disparity, then trust may increase due to greater equal-
ity (Alesina & La Ferrara, 2002).
Other social scientists have usually focused on the effects

that preexisting levels of trust, networks and, more generally,
social capital have on recovery. Social ties and trust have been
found to help with resilience and disaster recovery by provid-
ing informal insurance, in overcoming barriers to collective
actions, and by mobilizing communities for effective local
recovery efforts (Adger, Hughes, Folke, Carpenter, &
Rockstrom, 2005; Dynes, 2005; Nakagawa & Shaw, 2004).
More recent research has stressed the excludable component
of such ties, describing the costs that strong ties can bring to
out-group members (Aldrich, 2011; Aldrich & Crook, 2008).
The potential causal link running in the opposite direc-

tion—from disaster to trust—has received less attention,
although recent research has explored the more general effect
that disasters can have on social preferences. Considering sub-
jects’ decisions in dictator and public goods games, Whitt and
Wilson (2007) find increased group cooperation among indi-
viduals who were evacuated from New Orleans to Houston
shelters in the aftermath of Hurricane Katrina. Similarly,
Solnit (2009) provides evidence that disasters are more often
catalysts for social capital increase than for social order col-
lapse. In her analysis of the 1906 San Francisco earthquake,
the 1917 Halifax explosion, the 1985 Mexico City earthquake,
New York City after 9/11 and New Orleans after Hurricane
Katrina, Solnit reports a multitude of examples of mutual
support, generosity, and greater civic participation that
emerged in the communities afterward. Some evidence sug-
gests these effects may persist beyond the immediate aftermath
of disasters, as well. Andrabi and Das (2010) find evidence of
increased trust—in the form of positive attitudes toward for-
eigners—four years after the 2005 earthquake in northern
Pakistan. They attribute these results to the humanitarian
assistance that the local populations received from foreigners
and foreign organizations, especially American and European
ones. 5

H2. Risk aversion will increase after the tsunami.
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There are at least three channels through which a natural
disaster may affect risk preferences, in particular increasing
risk aversion: (i) a large income shock that changes not just
an individual’s location on the utility function, but the shape
of that function; (ii) an increase in the perceived likelihood
that negative shocks will occur; (iii) an emotional response
that leads individuals to have greater fear of any negative
event. Consistent with the last two of these explanations, risk
preferences in one domain can transfer to risk preferences in
another. For example, Gollier and Pratt (1996) considered
the impact on risk-taking when individuals faced several inde-
pendent sources of risk, and found that for a large class of util-
ity functions, CRRA included, conditions are satisfied so that
adding an unfair background risk to wealth would be pre-
dicted to make risk-vulnerable people behave in a more risk-
averse way.
Cameron and Shah (2010) provide empirical support for this

hypothesis in the paper that corresponds most closely to the
risk component of our study. They provide experimental and
survey estimates that support the idea that subjects living in
villages that have been exposed to earthquakes or floods in
the past exhibit more risk aversion than others whose villages
did not experience such events. In their analysis, they find that
controlling for wealth does not weaken the significance of the
effect, suggesting that increased risk aversion arises through
the affected people perceiving future negative events to be
more likely. They find evidence that individuals update and
increase the probability that another flood will occur in the
next year (but not significantly for an earthquake). The
authors conclude that their result is due to the fact that indi-
viduals perceive that they are now facing a greater risk, so they
are less inclined to take risks.
Likewise, evidence from psychology suggests that people

were more likely to display risk-averse behavior after the
9/11 terrorist attack (Sacco, Galletto, & Blanzieri, 2003).
Using a non-paid lottery experiment with hypothetical choice
problems, the authors attribute the 25% decline in Italian lot-
tery sales after 9/11 to the perceived increase in underlying
environmental riskiness. With a similar questionnaire-based
methodology, Li, Li, Wang, Rao, and Liu (2011) find a differ-
ent result for Chinese people affected by an unprecedented
snowstorm and a major earthquake. Their results, based on
data collected one month after the power outages and two
months after the earthquake, suggest that people tend to give
more weight to low probabilities after a disaster, preferring a
sure loss (less risk-seeking in loss domain) but a probable gain
(less risk-aversion in gain domain). They note that participants
were more in favor of buying both insurance and lotteries after
those events.
This increase in risk-seeking behavior in the gain domain

immediately after a disaster was also found by Eckel, El-
Gamal, and Wilson (2009). Using a paid experiment, they find
that evacuees from Hurricane Katrina were more risk-seeking
in the immediate aftermath of the event. They attribute this
response to the short-term stress associated with the storm,
and find no differences in terms of risk attitudes when they
interviewed the subjects again a year after the storm. Their
results suggest that the short-run emotional effects of a major
shock may be different from the long-term effects, when those
short-run effects have dissipated.

H3. The discount rate (impatience) will increase after the
tsunami.

Theoretical support for this hypothesis comes from one of
the founders of the theory of intertemporal choice, Rae
Please cite this article in press as: Cassar, A. et al. Trust, Risk, and T
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(1834). 6 Rae’s view was that an important determinant of
the amount of labor allocated to the production of capital
was a country’s effective desire to accumulate. This important
factor, rooted in psychology, was hypothesized to differ widely
across countries and to be a crucial determinant of a society’s
level of saving and investment. According to Rae, intertempo-
ral choice behavior was the product of several factors, some
promoting the desire to accumulate, such as bequest motives
and self-restraint, and others limiting the propensity to save,
such as the uncertainty of the lifespan.
In theory, the same channels than may affect risk aversion

may affect individual preferences for earlier rather than later
consumption. For example, increased perceptions of the prob-
ability of future disasters may lead to a lower propensity to
save. In contrast to this theoretical prediction, Callen (2010)
argues that the discount rate may have fallen for Sri Lankans
due to the tsunami. His subjects are not incentivized, however,
making it difficult to compare our results to his. In addition,
we follow Andersen, Harrison, Lau, and Rutstrom (2008)
and elicit time and risk preferences jointly so as to estimate
discount rates that make the necessary, and substantial,
adjustments for risk preferences.
3. EXPERIMENTAL DESIGN

In the experiment, subjects participated in three tasks that
were administered in random order: a task to elicit a subject’s
trust in others or her own trustworthiness, a task to elicit risk
preferences, and a task to elicit time preferences. We randomly
chose the order of the tasks, as well. One of these three tasks
was chosen at the end of the experiment to be the one on
which payments were based. The task to be paid was chosen
by a draw of a ball from the bingo cage. In the risk and time
tasks, each subject completed a series of 20 decisions in each of
four conditions (changing the stakes or the time horizon), with
only one decision being paid if that task was chosen for pay-
ment. Subjects were truthfully informed about this and all
other determinants of their payments at the beginning of the
session.
Below, we describe each of our experimental treatments in

detail. 7 Complete experimental instructions can be found in
the Appendix. The instructions were translated into Thai
and retranslated back into English twice to verify the accuracy
of the translation. Where necessary, our translators substi-
tuted less formal language than we originally had where there
was a consensus that this would be helpful.

(a) Trust

To elicit trust and trustworthiness, we followed the standard
protocol of Berg, Dickhaut, and McCabe (1995). The protocol
is built upon a two-stage game. In the first stage, subjects who
are randomly chosen as first movers have the ability to ‘‘in-
vest” by sending any number of banknotes from their ten-
note endowment (200 baht, approximately $6 at the exchange
rate in 2009) to an anonymous partner. Whatever money they
choose to send is then tripled before reaching the partner. In
the second stage, the partner has to decide how much of the
received amount to return to the original investor. By consid-
ering the amounts that subjects invest and then return, we can
determine to what extent subjects trust others (for first
movers) or how trustworthy they are (for second movers).
To avoid confusing our subjects, we decided not to use the
strategy method to elicit hypothetical decisions regarding deci-
sions our subjects would make in both the sender and receiver
ime Preferences After a Natural Disaster: Experimental Evidence
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roles. Since each subject was only either a sender or receiver,
for half the subjects we have an estimate of how trusting they
are, while for the other half we obtain an estimate of their
trustworthiness or reciprocity.
In the trust sessions, subjects’ seats were arranged into a cir-

cle facing outward. Subjects were told that they were going to
be partnered with one other randomly selected subject in the
room (all people from the same village), with one person cho-
sen to be in the receiver role and the other in the sender role.
We then conducted five rounds of practice where we demon-
strated the sequence of decisions. The rounds of practice were
conducted solely by our research assistants, who simulated five
different sets of decisions, showing each step: the sender’s ini-
tial decision, the tripling of the amount sent, the receiver’s
decision, and the final allocation to each participant. After
practice, each subject received an envelope with ten 20 baht
notes in them.
Senders decided how many notes to put in their personal

envelope and how many to put in the other envelope that
would be tripled by us and then given to the receiver. Finally,
the receiver decided how many notes to return to the sender.

(b) Risk

The protocol for the risk elicitation task that we imple-
mented closely follows Andersen et al. (2008) and builds on
the MPL procedure of Holt and Laury (2002). Subjects were
Figure 1. GIS map of the villages in which the sessions were conducted and the vil

that the village was hit, blue indicates that the village was not hit. The size of

interpretation of the references to color in this figure legend,
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presented with a series of choices between two lotteries, one
with a large disparity in payoffs and the other with a much
smaller disparity (see Figure 2 for a sample decision sheet).
We asked subjects to choose between the two lotteries for a
variety of probabilities of the high payoff. As the probability
of the high payoff increases, the high-disparity lottery becomes
relatively more attractive. By considering a variety of lottery
choices and the point at which a subject switches from the
safer lottery to the riskier one, we can estimate each subject’s
preferences for risk. Since estimating risk preferences has been
found to depend on the elicitation method (Andreoni &
Sprenger, 2012; Dave, Eckel, Johnson, & Rojas, 2010) and,
for any given method, on the particulars (amount and visual
allocation) of the payoffs, we implemented four separate risk
tasks based on payoff ratios as close as possible to those
employed by Andersen et al. (2008).
Table 1 reports the actual values and the risk aversion coef-

ficient intervals implied by switching to the riskier lottery at
that particular line (assuming a CRRA specification for the
utility function) for the first task. The abbreviation THB
stands for Thai baht. The associated tables for the other three
tasks can be found in the Supplementary material. 8 Consis-
tent with the literature, we find some differences in the esti-
mated risk aversion parameters across the four tasks,
indicating the importance of eliciting risk preferences in multi-
ple ways. In most of the analysis to follow, we consider the
mean risk aversion for each subject across the four conditions.
lages in which the subjects lived at the time of the 2004 tsunami. Red indicates

the circle is proportional to the number of subjects that lived there. (For

the reader is referred to the web version of this article.)
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Fig. 2. Left: Page 1 of the picture book for Risk Task 4. Right: An example of the lottery choice sheets used in the experiment. The left column says ‘‘blue

bag”, the middle column says ‘‘indifferent” and the right column says ‘‘purple bag”. (For interpretation of the references to color in this figure legend, the reader

is referred to the web version of this article.)

Table 1. Risk tasks’ par. and inferred risk aversion coeff. estimate intervals for Risk Task 1

Lottery A Lottery B EVA EVB Difference CRRA Interval if Subject
Switches to Lottery B

P THB p THB p THB p THB THB THB THB

0.05 500 0.95 400 0.05 960 0.95 20 405 67 338 �1, �2.49
0.1 500 0.9 400 0.1 960 0.9 20 410 114 296 �2.49, �1.72
0.15 500 0.85 400 0.15 960 0.85 20 415 161 254 �1.72, �1.27
0.2 500 0.8 400 0.2 960 0.8 20 420 208 212 �1.27, �0.95
0.25 500 0.75 400 0.25 960 0.75 20 425 255 170 �0.95, �0.70
0.3 500 0.7 400 0.3 960 0.7 20 430 302 128 �0.70, �0.50
0.35 500 0.65 400 0.35 960 0.65 20 435 349 86 �0.50, �0.31
0.4 500 0.6 400 0.4 960 0.6 20 440 396 44 �0.31, �0.15
0.45 500 0.55 400 0.45 960 0.55 20 445 443 2 �0.15, �0.01
0.5 500 0.5 400 0.5 960 0.5 20 450 490 �40 �0.01, 0.13
0.55 500 0.45 400 0.55 960 0.45 20 455 537 �82 0.13, 0.26
0.6 500 0.4 400 0.6 960 0.4 20 460 584 �124 0.26, 0.39
0.65 500 0.35 400 0.65 960 0.35 20 465 631 �166 0.39, 0.52
0.7 500 0.3 400 0.7 960 0.3 20 470 678 �208 0.52, 0.65
0.75 500 0.25 400 0.75 960 0.25 20 475 725 �250 0.65, 0.78
0.8 500 0.2 400 0.8 960 0.2 20 480 772 �292 0.78, 0.93
0.85 500 0.15 400 0.85 960 0.15 20 485 819 �334 0.93, 1.10
0.9 500 0.1 400 0.9 960 0.1 20 490 866 �376 1.10, 1.31
0.95 500 0.05 400 0.95 960 0.05 20 495 913 �418 1.31, 1.63
1 500 0 400 1 960 0 20 500 960 �460 1.63, 1

TRUST, RISK, AND TIME PREFERENCES AFTER A NATURAL DISASTER 5
An important concern is subject comprehension of the
instructions. While theoretically simple, the experiment is
complex to understand, particularly with field subjects in a
developing country where education levels are lower than in
the industrialized countries where the full MPL methodology
has generally been applied. 9 As a result, we took a variety
of steps to ensure that subjects understood the decisions they
were being asked to make. First, rather than making the deci-
sion between choice A and choice B and discussing the differ-
ence in terms of probabilities, we asked the subjects to make a
series of visual decisions. For each decision, subjects simply
indicated which of two bags they preferred to choose from.
Please cite this article in press as: Cassar, A. et al. Trust, Risk, and T
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Figure 2 shows an example of the pictures that subjects
observed. When the probability of the good outcome is
5%—as in the picture—subjects chose between a blue bag that
contained one red marble that represented 620 baht and 19
yellow marbles that represented 250 baht and a purple bag
that contained one orange marble that represented 1,100 baht
and 19 green marbles that represented 20 baht. Subjects saw a
similar picture to represent each decision they had to make.
Subjects thus received a booklet with twenty pictures for each
of the four risk MPL tasks. Each time, subjects chose either
the Blue Bag or the Purple Bag. The subjects’ decisions as to
which bag they wanted to choose provide us with data that
ime Preferences After a Natural Disaster: Experimental Evidence
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is identical to that provided by the MPL as it has more com-
monly been implemented.
To explain the task, we did three practice rounds that took

approximately 30 min in most sessions. For practice, the sub-
jects were provided with a 20-page book that showed visual
images for each choice they would be asked to make. We then
executed three choices, randomly selecting a row to be played
from a bingo cage each time. For each choice, we had subjects
turn to the page indicating the decision that was going to be
played out. If row 12 was selected, for example, everyone
turned to page 12, which displayed the choice to be made
between the blue bag with 12 red marbles and 8 yellow ones
and the purple bag with 12 orange marbles and eight green
ones. We put 12 red marbles into a clear plastic container
and eight yellow marbles in another clear plastic container,
making sure that each subject saw the numbers of each kind
of marble in each container. Then we poured each contained
into the empty blue bag, which was shown to subjects to be
empty. We repeated this procedure for the orange and green
marbles before putting them into the empty purple bag.
Finally, we had an assistant decide which bag he wanted to
choose. He then picked a marble from his chosen bag, and
we declared what he would have earned if that decision had
been selected to be paid.
As in the practice rounds, subjects were instructed to look at

each picture, choose which bag they would prefer to draw
from, and then indicate their answers on the choice sheet by
either circling ‘‘Blue Bag,” ‘‘Indifferent,” or ‘‘Purple Bag.”
All of the choice sheets and additional examples from the
booklets that subjects received can be found in the Online
Appendix. During the session, we explained potential switch-
ing problems one time to any subjects who still displayed
non-monotonic preferences. After that, we accepted any
answers that subjects provided. 4.3% of subjects switched back
in the data. All results of interest remain unchanged whether
these subjects are included or excluded from the sample.

(c) Time

We based our design for eliciting time-discounting prefer-
ences on the protocol of Andersen et al. (2008). Subjects were
given a series of choices between receiving money in a short
period of time versus a longer period of time. We implemented
four different time horizons: one, four, six, and twelve months.
Together, the choices in the risk and time tasks make it possi-
ble to estimate subjects’ time preferences.
To prevent issues relating to trust in the experimenters con-

founding our estimates, we implemented a front-end delay of
one month: In all four cases, the early payment would be sent
in one month. The later payment would be sent in two months,
five months, seven months, or thirteen months. For all four
tasks, subjects were asked to make choices where the interest
rate varied from 6% to 120%. The payments were made via
a cash check, which is the Thai equivalent of a money order.
These checks could be cashed at the local branches of one of
the major Thai banks, which had branches near each village.
We mailed these payments to who were paid for the time task
at the promised date. We successfully completed all payments,
over 97% on our initial attempt. In the four cases in which a
cash check was not successfully delivered, we worked with
the local leaders to ensure that the subject received the pay-
ment as promised. All payments were received either on time
or within one week of the intended date.
At the end of the experiment, subjects completed a survey

which asked a variety of demographic questions, in addition
to detailed questions about the subject’s experience with the
Please cite this article in press as: Cassar, A. et al. Trust, Risk, and T
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2004 tsunami. Subjects were paid in private after the comple-
tion of the survey. The task for which subjects were paid, as
well as the individual decision to be paid for the risk and time
tasks, was determined by draws from the bingo cage as
described earlier. Subjects who were paid for the risk task then
determined their payment by drawing a marble from their cho-
sen bag.

(i) Subject recruitment
We conducted the experiment in June–August 2009 with

subjects from a set of 27 rural Thai villages, conducting ses-
sions in ten different villages. 10 Figure 1 displays a GIS map
of the villages in which our subjects lived at the time of the
2004 tsunami and the ten locations for the experimental ses-
sions. The map also identifies the locations that were directly
hit by the tsunami and those that were not. We used a compre-
hensive 2003 dataset of all Thai villages collected by the
National Statistical Office to pre-select a set of villages that
were similar on baseline characteristics, but different in their
exposure to the 2004 tsunami as determined by GIS informa-
tion. We then worked with amphoe (district) leaders in
Phangnga, the Thai province north of Phuket that sustained
the most damage in the storms, to determine the final sample
of tambons (subdistricts) from where we would draw our sub-
jects. 11 Finally, we narrowed down the location of our exper-
imental sessions to ten villages by talking with the leaders of
the five tambon (subdistrict) administrative offices (known as
TAOs) who granted us permission to run the experiments
and helped us to recruit subjects. 12
4. EMPIRICAL STRATEGY

We identify subjects as affected by the tsunami according to
three different metrics. First, we considered whether the sub-
ject lived in a village that was hit by the tsunami in December
2004. We used satellite imagery from the Center for Satellite-
Based Crisis Information to determine the tsunami-affected
villages within our sample. 13 These satellite sources used
visual change detection to determine the extent of the tsuna-
mi’s physical damage. We then used UTM (Universal Trans-
verse Mercator) coordinate data on village location, from
Thailand’s National Statistics Office, to determine village loca-
tion. These UTM data were converted into latitude and longi-
tude coordinates. The tsunami satellite imagery was overlaid
onto QGIS and Google Earth, along with the village location
coordinates. A village being in an area that displayed visual
change markers was considered hit by the tsunami. 14 This ‘‘vi-
sual change identification” included any displacement of struc-
tures, infrastructure, vegetation and land forms (such as
beaches washed away by the tsunami). In addition, we com-
pared these satellite data with secondary information from
the Asian Development Bank (Nidhiprabha, 2007), which
confirmed the GIS identification of the villages that were hit
by the tsunami. Of the 27 villages in which our subjects lived
at the time of the tsunami, ten villages were directly hit by
the tsunami and 17 were not.
The other two measures that we used to assess the tsunami’s

impact were based on subjects’ responses to the post-
experiment questionnaire. Subjects indicated whether they or
their household suffered any financial damage due to the tsu-
nami and whether anyone in the subject’s family was injured
or killed in the tsunami.
The interpretation of our results changes if the tsunami was

more likely to strike certain people who were different on
unobserved characteristics that predict their preferences. For
ime Preferences After a Natural Disaster: Experimental Evidence
worlddev.2016.12.042

http://dx.doi.org/10.1016/j.worlddev.2016.12.042


Table 2. Summary statistics of pre-tsunami variables

Subsamples Tsunami p-Value

Not hit Hit

Number of households in village 134.467 223.125 0.097
(19.673) (60.246)

Prop. household with access to
clean water

0.980 0.886 0.206

(0.007) (0.100)
Prop. households with pickups 0.273 0.331 0.401

(0.042) (0.050)
Prop. households with
motorbikes

0.865 0.920 0.353

(0.036) (0.037)
Prop. households with bikes 0.180 0.272 0.127

(0.026) (0.064)
Prop. households with phones 0.281 0.474 0.130

(0.073) (0.095)
Prop. households in agriculture 0.680 0.403 0.079

(0.075) (0.151)
Average household labor income 43,586.7 51,150.0 0.389

5,102.0 6,834.2
Prop. illiterate people 0.003 0.004 0.861

(0.002) (0.002)
Religious place of worship 0.600 0.125 0.029

(0.131) (0.125)
Secondary school 0.800 0.625 0.386

(0.107) (0.183)
Village assembly hall 0.200 0.000 0.191

(0.107) (0.000)
Community cooperative 0.867 0.875 0.957

(0.091) (0.125)
Children’s nursery 0.800 0.875 0.669

(0.107) (0.125)
Prop. of household participating
in public meeting

0.944 0.824 0.049

(0.017) (0.073)
Availability of public stage for
public problems and community
planning

2.000 2.000 1.000

(0.098) (0.000)
Prop. of hh that are group
members of cooperatives

0.938 0.844 0.121

(0.017) (0.074)
Num. of Obs. (villages) 15 8

Notes: Standard deviations are in parentheses. Two-sided t-test p-values
are reported.
Bold values signify statistically significant differences.

TRUST, RISK, AND TIME PREFERENCES AFTER A NATURAL DISASTER 7
example, endogenous choice of where to live before the tsu-
nami, migration after the tsunami, and mortality from the tsu-
nami, could lead our samples to be different on baseline
characteristics that predict preferences. In the following we
discuss each of these factors, along with the steps that we took
to address them.
If individuals who are more trusting or risk averse or impa-

tient happened to live where the tsunami hit, we could observe
a correlation between such preferences and being affected by
the natural disaster for that reason. Likewise, if wealthier peo-
ple lived away from the coast and, if wealthier individuals are
less risk-averse or more patient, less trusting or less trustwor-
thy, again we could observe a positive correlation between vil-
lages hit and risk aversion, impatience or trust that had
nothing to do with causation. Similar arguments could be con-
ceivable within villages that were hit: not every villager was
hit, and again we could think of reasons why those people
who were hit might be different from those who were not. A
variety of aspects of the tsunami itself and steps that we took
in selecting our sample suggest that our results reflect the
impact of the tsunami rather than sample selection.
First, the tsunami was a largely unanticipated event that

struck coastal villages in a manner unrelated to most observ-
able village characteristics. We use GIS data on the tsunami’s
impact to select villages that are in the tsunami zone and other
nearby villages that were not hit. We use pre-tsunami village-
level data (collected by the National Statistical Office of Thai-
land 15) to test the hypothesis that our two groups were the
same with respect to relevant characteristics before the tsu-
nami. Table 2 reports the results obtained by comparing var-
ious individual-level demographic characteristics, and it shows
that areas that were hit by the tsunami are generally similar to
those that were not on pre-tsunami observables. 16 The main
differences that appear—that areas not hit by the tsunami
are more likely to have places of worship and to have villagers
participating in a public meeting—should make it harder to
conclude the trust effects that we report in the following sec-
tion, where we find that trust is higher for people who experi-
enced damage and often received help after the tsunami. In
other words, any selection effects with respect to the villages
that the tsunami hit should mean that the trust differences that
we observe are a lower bound for the true impact of the tsu-
nami.
Second, we considered the possibility that the tsunami vari-

able could be picking up unobserved variables correlated with
living near the coast. We used GIS to measure the distance
between villages and the coast, and selected a sample in which
88.8% of the sample lives within 3.5 km of the coast. While the
tsunami’s impact is strongly correlated with closeness to the
coast, we considered as a robustness check specifications that
considered only those subjects who lived within 2.5 km of the
coast. When we control for distance from the coast in this way
(complete results are in the Appendix), our results are very
similar. In fact, the results are somewhat stronger when we
restrict our sample to just look at people who lived within
2.5 km of the coast at the time of the tsunami.
Third, we considered the possibility that our results could be

explained by selective migration of people after the tsunami. If
the more risk-averse people were less likely to migrate after the
tsunami, for example, this could partially account for our find-
ing that the tsunami led to higher risk-aversion. Although
these effects are ambiguous—more risk-aversion could poten-
tially lead to more migration if the risk-averse people were
particularly concerned about the dangers of living near the
coast—we were concerned about this issue. A variety of evi-
dence which we describe below indicates that migration cannot
Please cite this article in press as: Cassar, A. et al. Trust, Risk, and T
from Thailand, World Development (2017), http://dx.doi.org/10.1016/j.
account for our results. Most importantly, while people were
initially displaced by the tsunami, most of this displacement
appears to have been temporary so that the tsunami appears
to have had very little impact on migration (Paphavasit,
Chotiyaputta, & Siriboon, 2007; Thailand National
Statistical Office, 2008). In addition, evidence from our sample
suggests that migration cannot substantially explain our
results. In our sample, there was limited migration between vil-
lages in the five years since the tsunami, with 7.6% of the sub-
jects moving between villages. We find insignificant differences
in migration rates between those who suffered financial dam-
age (6.0%) and those who did not (10.0%), as well as between
those who had a family member injured or killed (7.9%) com-
pared to those who did not (7.5%). As reported below, we also
include terms for migration in our specifications for all of our
tasks and consistently find that controlling for migration
strengthens our main results.
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8 WORLD DEVELOPMENT
5. RESULTS

(a) Summary statistics

Across 21 sessions, 334 subjects participated in the experi-
ment. Table 3 reports summary statistics for the control vari-
ables and survey answers. Our subjects were on average
39 years old, 73% female and with some secondary education.
Sessions lasted approximately 4 h, on average. We took a
break after the second of the three tasks, and provided subjects
with refreshments during that time. Subjects were paid an
average of 550 baht (approx. $17). This amount represents
approximately twice the mean daily wage in our sample areas.
Table 3. Summary statistics of cont

Subsamples Overall Tsunami p-Val

(N., Std.Dev.) Not hit Hit (N for 0

Age 38.529 39.600 37.735 0.15
(329, 11.806) (11.931) (11.681) (140, 189) (12.69
Female 0.728 0.782 0.688 0.05

(334, 0.446) (0.415) (0.465) (142, 1
Married 0.766 0.761 0.771 0.82

(334, 0.424) (0.428) (0.421) (142, 1
Num. children 1.888 1.894 1.884 0.94

(322, 1.302) (1.321) (1.292) (132, 1
Household size 4.171 4.053 4.251 0.28

(322, 1.613) (1.416) (1.735) (131, 1
Education 1.483 1.489 1.479 0.88

(327, 0.616) (0.633) (0.605) (135, 1
Weekly individual income 1,091.4 1,088.2 1,093.7 0.96

(325, 1,154.7) (1,018.6) (1,246.2) (136, 1
Monthly individual saving 722.4 771.8 686.8 0.47

(313, 1,045.3) (938.8) (1,116.8) (131, 1
Farmer 0.482 0.625 0.365 0.00

(303, 0.500) (0.486) (0.483) (136, 1
Fisherman 0.079 0.022 0.126 0.00

(303, 0.271) (0.147) (0.333) (136, 1
Homemaker 0.231 0.184 0.269 0.07

(303, 0.422) (0.389) (0.445) (136, 1
Private sector 0.066 0.066 0.066 0.99

(303, 0.249) (0.250) (0.249) (136, 1
Self employed 0.142 0.096 0.180 0.03

(303, 0.350) (0.295) (0.385) (136, 1
Unemployed 0.043 0.037 0.048 0.63

(303, 0.203) (0.189) (0.214) (136, 1
Student 0.073 0.088 0.060 0.34

(303, 0.260) (0.285) (0.238) (136, 1
Aid 0.713 0.423 0.927 0.00

(Loan, grant, subsidies) (334, 0.453) (0.496) (0.261) (142, 1
ReceiveHelp 0.560 0.268 0.776 0.00

(from family, friends) (334, 0.497) (0.444) (0.418) (142, 1
GiveHelp 0.751 0.606 0.859 0.00

(to family, friends) (334, 0.433) (0.490) (0.349) (142, 1
Others you can go for help 0.686 0.725 0.656 0.18

(more or same) (334, 0.465) (0.448) (0.476) (142, 1
Others come to you for help 0.716 0.789 0.661 0.01

(more or same) (334, 0.452) (0.410) (0.474) (142, 1
GSStrust 0.298 0.271 0.317 0.36

(322, 0.458) (0.446) (0.467) (133, 1
GSSfair 0.452 0.485 0.429 0.33

(321, 0.498) (0.502) (0.496) (130, 1
GSShelp 0.606 0.667 0.565 0.06

(320, 0.489) (0.473) (0.497) (129, 1

Notes: Standard deviations are in parentheses. Two-sided t-test p-values are r
Bold values signify statistically significant differences.
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Table 4 reports the summary statistics for the experimental
results. Figures SA1 through SA6 in the Supplementary
Appendix show the distributions of subjects’ choices for the
trust, trustworthiness, risk, and time tasks. In the trust game,
the mean amount of the ten note endowment that subjects sent
(Trust) was 6.2, the mean amount returned (Trustworthiness)
was 10.7 and the mean percentage returned (Trustworthiness
ratio) was 56.4% of the amount received, which taken together
give an average return to investment share (Returned share) of
171.8% of the amount sent. The amount sent, the amount
returned, the returned ratio and the returned share were higher
for subjects who lived in affected villages at the time of the tsu-
nami. Subjects who lived in tsunami villages sent 6.6 notes and
rol variables and survey answers

ue Damage p-Value Family p-Value

, 1) No dam. Dam. (N for 0, 1) No inj. Inj. (N for 0, 1)

7 39.428 37.880 0.241 38.488 38.658 0.911
9) (11.105) (138, 191) (12.165) (10.660) (250, 79)
6 0.796 0.677 0.016 0.728 0.725 0.953
92) (0.405) (0.469) (142, 192) (0.446) (0.449) (254, 80)
7 0.711 0.807 0.040 0.764 0.775 0.837
92) (0.455) (0.395) (142, 192) (0.426) (0.420) (254, 80)
8 1.955 1.842 0.447 1.818 2.100 0.093
90) (1.301) (1.304) (132, 190) (1.279) (1.356) (242, 80)
0 4.227 4.132 0.601 4.194 4.100 0.651
91) (1.595) (1.629) (132, 190) (1.554) (1.790) (242, 80)
9 1.478 1.487 0.897 1.466 1.538 0.365
92) (0.632) (0.606) (136, 191) (0.589) (0.693) (247, 80)
7 942.6 1,198.4 0.049 1,045.3 1,237.2 0.201
89) (911.6) (1,293.7) (136, 189) (1,096.1) (1,320.6) (247, 78)
9 608.7 798.9 0.115 727.1 707.8 0.888
82) (783.1) (1,185.7) (126, 187) (1,005.2) (1,166.4) (236, 77)
0 0.602 0.388 0.000 0.560 0.225 0.000
67) (0.491) (0.489) (133, 170) (0.497) (0.421) (232, 71)
1 0.015 0.129 0.000 0.073 0.099 0.491
67) (0.122) (0.337) (133, 170) (0.261) (0.300) (232, 71)
9 0.211 0.247 0.456 0.207 0.310 0.072
67) (0.409) (0.433) (133, 170) (0.406) (0.466) (232, 71)
2 0.060 0.071 0.718 0.056 0.099 0.208
67) (0.239) (0.257) (133, 170) (0.230) (0.300) (232, 71)
7 0.083 0.188 0.009 0.134 0.169 0.456
67) (0.276) (0.392) (133, 170) (0.341) (0.377) (232, 71)
6 0.045 0.041 0.867 0.039 0.056 0.525
67) (0.208) (0.199) (133, 170) (0.194) (0.232) (232, 71)
6 0.128 0.029 0.001 0.082 0.042 0.262
67) (0.335) (0.169) (133, 170) (0.275) (0.203) (232, 71)
0 0.415 0.932 0.000 0.654 0.900 0.000
92) (0.495) (0.252) (142, 192) (0.477) (0.302) (254, 80)
0 0.246 0.792 0.000 0.504 0.738 0.000
92) (0.432) (0.407) (142, 192) (0.501) (0.443) (254, 80)
0 0.599 0.865 0.000 0.736 0.800 0.251
92) (0.492) (0.343) (142, 192) (0.442) (0.403) (254, 80)
0 0.761 0.630 0.011 0.736 0.525 0.000
92) (0.428) (0.484) (142, 192) (0.442) (0.503) (254, 80)
1 0.810 0.646 0.001 0.740 0.638 0.076
92) (0.394) (0.480) (142, 192) (0.439) (0.484) (254, 80)
8 0.280 0.311 0.561 0.303 0.282 0.722
89) (0.451) (0.464) (132, 190) (0.461) (0.453) (244, 78)
0 0.515 0.408 0.059 0.450 0.456 0.935
91) (0.502) (0.493) (130, 191) (0.499) (0.501) (242, 79)
9 0.651 0.576 0.178 0.640 0.500 0.027
91) (0.478) (0.496) (129, 191) (0.481) (0.503) (242, 78)

eported.
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Table 4. Summary statistics of treatment and identification variables

Subsamples Overall Tsunami p-Value Damage p-Value Family p-Value

(N., Std.Dev.) Not hit Hit (N for 0, 1) No dam. Dam. (N for 0, 1) No inj. Inj. (N for 0, 1)

Trust 6.210 5.662 6.611 0.006 5.851 6.495 0.064 6.081 6.750 0.127
(167, 2.228) (1.992) (2.326) (71, 95) (2.188) (2.229) (74, 93) (2.130) (2.565) (135, 32)

Trustworthiness 10.719 9.457 11.629 0.028 9.176 11.778 0.008 10.667 10.851 0.866
(167, 6.302) (5.615) (6.634) (70,97) (5.569) (6.578) (68, 99) (6.473) (5.905) (120, 47)

Trustworthiness Ratio 56.367 52.731 58.992 0.065 51.981 59.380 0.030 56.383 56.328 0.988
(167, 21.631) (20.527) (22.128) (70,97) (21.802) (21.098) (68, 99) (22.575) (19.239) (120, 47)

Returned share 171.777 157.49 183.36 0.010 157.89 182.82 0.012 172.16 170.17 0.876
(167, 64.114) (61.831) (63.589) (71,95) (61.245) (64.515) (74, 93) (62.154) (72.869) (135, 32)

Risk: CRRA estimate 0.728 0.652 0.785 0.036 0.711 0.742 0.629 0.729 0.726 0.959
Mean 4 tasks (333, 0.575) (0.703) (0.451) (142, 191) (0.712) (0.448) (142, 191) (0.575) (0.578) (254, 79)

Risk: CRRA estimate 0.637 0.610 0.657 0.461 0.682 0.604 0.214 0.648 0.601 0.513
1st task (331, 0.564) (0.663) (0.480) (140, 191) (0.622) (0.516) (140, 191) (0.583) (0.499) (254, 79)

Risk: CRRA estimate 0.889 0.790 0.962 0.083 0.868 0.904 0.719 0.891 0.880 0.921
2nd task (332, 0.894) (1.061) (0.741) (142, 190) (1.087) (0.723) (141, 191) (0.898) (0.888) (253, 79)

Risk: CRRA estimate 0.694 0.606 0.760 0.053 0.631 0.742 0.166 0.685 0.726 0.660
3rd task (330, 0.719) (0.904) (0.534) (141, 189) (0.910) (0.532) (141, 189) (0.716) (0.732) (252, 78)

Risk: CRRA estimate 0.699 0.642 0.739 0.062 0.667 0.721 0.295 0.690 0.725 0.567
4th task (326, 0.463) (0.524) (0.409) (137, 189) (0.540) (0.398) (137, 189) (0.445) (0.516) (248, 78)

Risk first switch 13.708 13.332 13.987 0.065 13.674 13.733 0.868 13.740 13.604 0.743
Mean 4 tasks (333, 3.203) (3.640) (2.813) (142, 191) (3.661) (2.824) (142, 191) (3.179) (3.297) (254, 79)

Risk first switch 14.154 13.993 14.272 0.458 14.421 13.958 0.218 14.246 13.861 0.377
1st task (331, 3.376) (3.809) (3.024) (140, 191) (3.621) (3.180) (140, 191) (3.426) (3.213) (252, 79)

Risk first switch 12.825 12.408 13.137 0.092 12.773 12.864 0.834 12.866 12.696 0.736
2nd task (332, 3.892) (4.399) (3.445) (142, 190) (4.471) (3.414) (141, 190) (3.892) (3.914) (253, 79)

Risk first switch 13.903 13.496 14.206 0.072 13.667 14.079 0.296 13.865 14.026 0.727
3rd task (330, 3.543) (4.109) (3.031) (141, 189) (4.171) (2.991) (141, 189) (3.552) (3.535) (252, 78)

Risk first switch 13.865 13.336 14.249 0.023 13.533 14.106 0.156 13.794 14.090 0.527
4th task (326, 3.592) (4.012) (3.212) (137, 189) (4.162) (3.104) (137, 189) (3.562) (3.700) (248, 78)

Risk: CRRA estimate 0.728 0.652 0.785 0.036 0.711 0.742 0.629 0.729 0.726 0.959
Mean 4 tasks (333, 0.575) (0.703) (0.451) (142, 191) (0.712) (0.448) (142, 191) (0.575) (0.578) (254, 79)

Risk: CRRA estimate 0.637 0.610 0.657 0.461 0.682 0.604 0.214 0.648 0.601 0.513
1st task (331, 0.564) (0.663) (0.480) (140, 191) (0.622) (0.516) (140, 191) (0.583) (0.499) (254, 79)

Risk: CRRA estimate 0.889 0.790 0.962 0.083 0.868 0.904 0.719 0.891 0.880 0.921
2nd task (332, 0.894) (1.061) (0.741) (142, 190) (1.087) (0.723) (141, 191) (0.898) (0.888) (253, 79)

Risk: CRRA estimate 0.694 0.606 0.760 0.053 0.631 0.742 0.166 0.685 0.726 0.660
3rd task (330, 0.719) (0.904) (0.534) (141, 189) (0.910) (0.532) (141, 189) (0.716) (0.732) (252, 78)

Risk: CRRA estimate 0.699 0.642 0.739 0.062 0.667 0.721 0.295 0.690 0.725 0.567
4th task (326, 0.463) (0.524) (0.409) (137, 189) (0.540) (0.398) (137, 189) (0.445) (0.516) (248, 78)

Time: Discount coeff. 0.719 0.694 0.737 0.241 0.680 0.748 0.064 0.703 0.768 0.129
Mean 4 horizons (333, 0.331) (0.347) (0.318) (141, 192) (0.353) (0.312) (141, 192) (0.337) (0.307) (253, 80)

Time: Discount coeff. 0.749 0.754 0.746 0.839 0.739 0.757 0.649 0.734 0.797 0.179
1 month (331, 0.364) (0.387) (0.346) (141, 190) (0.394) (0.340) (141, 190) (0.372) (0.334) (252, 79)

Time: Discount coeff. 0.682 0.667 0.693 0.548 0.629 0.720 0.032 0.663 0.741 0.115
3 months (330, 0.383) (0.390) (0.378) (140, 190) (0.387) (0.376) (140, 190) (0.387) (0.363) (251, 79)

Time: Discount coeff. 0.705 0.660 0.739 0.058 0.658 0.740 0.047 0.696 0.735 0.419
6 months (333, 0.376) (0.397) (0.357) (141, 192) (0.400) (0.355) (141, 192) (0.385) (0.348) (253, 80)

Time: Discount coeff. 0.737 0.697 0.767 0.098 0.694 0.769 0.078 0.720 0.791 0.152
1 year (333, 0.381) (0.401) (0.365) (141, 192) (0.408) (0.358) (141, 192) (0.395) (0.330) (253, 80)

Time first switch 12.479 12.064 12.783 0.241 11.825 12.959 0.064 12.220 13.296 0.129
Mean 4 horizons (333, 5.518) (5.791) (5.303) (141, 192) (5.878) (5.202) (141, 192) (5.625) (5.115) (253, 80)

Time first switch 12.985 13.064 12.926 0.839 12.809 13.116 0.649 12.734 13.785 0.179
1 month (331, 6.059) (6.448) (5.769) (141, 190) (6.564) (5.669) (141, 190) (6.196) (5.560) (252, 79)

Time first switch 11.861 11.614 12.042 0.548 10.986 12.505 0.032 11.550 12.848 0.115
3 months (330, 6.378) (6.502) (6.295) (140, 190) (6.455) (6.259) (140, 190) (6.458) (6.049) (251, 79)

Time first switch 12.255 11.496 12.813 0.058 11.461 12.839 0.047 12.099 12.750 0.419
6 months (333, 6.268) (6.618) (5.955) (141, 192) (6.664) (5.911) (141, 192) (6.410) (5.808) (253, 80)

Time first switch 12.787 12.113 13.281 0.098 12.071 13.313 0.078 12.506 13.675 0.152
1 year (333, 6.354) (6.675) (6.078) (141, 192) (6.796) (5.973) (141, 192) (6.589) (5.493) (253, 80)

(continued on next page)
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Table 4 (continued)

Subsamples Overall Tsunami p-Value Damage p-Value Family p-Value

(N., Std.Dev.) Not hit Hit (N for 0, 1) No dam. Dam. (N for 0, 1) No inj. Inj. (N for 0, 1)

Tsunami (village hit) 0.577 0.270 0.802 0.000 0.520 0.759 0.000
(333, 0.495) (0.445) (0.399) (141, 192) (0.501) (0.430) (254, 79)

Damage (individual) 0.575 0.270 0.802 0.000 0.502 0.810 0.000
(334, 0.495) (0.445) (0.399) (141, 192) (0.501) (0.395) (255, 79)

Family injured or dead 0.237 0.135 0.313 0.000 0.106 0.333 0.000
(334, 0.426) (0.343) (0.465) (141, 192) (0.308) (0.473) (142, 192)

Notes: For the risk tasks, lower bounds have been assigned for subjects choosing B in the first row: �3.26, �2.89, �3.5, �1.64.
For the time tasks, lower bounds for subjects choosing the latter option in the very first row have been assigned to 0. Standard deviations are in
parentheses. Two-sided t-test p-values are reported.
Bold values signify statistically significant differences.
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returned 59% of the amount sent on average, compared to 5.7
and 52.7%, respectively, for subjects from non-tsunami vil-
lages (p = 0.006 and 0.065, respectively). The mean number
of banknotes that senders had at the end of the trust game
was therefore higher for the subjects living in an affected vil-
lage, 18.3 vs. 15.7 (p = 0.010).
Across tasks, the mean estimated CRRA coefficient for our

subjects was 0.73, with a mean of 0.65 in villages not hit by the
tsunami, and a mean of 0.79 in villages that were hit, a differ-
ence that is significant at the 5% level (p = 0.036). In all four
risk tasks, the elicited risk aversion coefficient was higher for
the subjects living in villages that were hit than those living
in villages that were not, significantly so in all except for the
first task. If, to address concerns relating to the CRRA func-
tional form assumption, we use the first row at which the sub-
jects switched to the riskier lottery to measure risk preferences,
we observe similar results.
The summary statistics for time preferences suggest that

subjects who were more affected by the tsunami are more
impatient, with the results being clearest when we identify
being affected with suffering financial damage (p = 0.064 when
comparing discount factors between subjects who did and did
not experience any damage). The results are similar if we com-
pare subjects’ elicited discount rates or the first row they
switch to waiting for the larger payment. Without correcting
for risk aversion, the average estimated discount coefficient
is 0.72. Correcting for risk aversion, 17 our subjects’ mean esti-
mated discount coefficient was 0.196—similar to the discount
rate found by Andersen et al. (2008) when they calculated
time-adjusted discount rates for their Danish subjects. 18 The
estimated discount coefficient averaged across all four time
horizon was 0.68 for those subjects that didn’t suffer financial
damage and 0.75 for those who did, a result which is margin-
ally significant (p = 0.064). Similar gaps can be found analyz-
ing the four time horizons separately, with statistical
significance at the 10% level in all except for the first one
(one month horizon). Utilizing the village-level indicator of
tsunami damage, results are significant only for the third
and fourth horizons.
The general conclusions from the summary statistics are

similar to those we obtain by looking at subject choices in a
regression framework. We now turn to those results.

(b) Trust and trustworthiness

Table 5 reports the results we obtain by estimating the deter-
minants of subjects’ behavior in the trust game with an
ordered logit. To be conservative in our statistical inference,
we cluster the standard errors by village. In each specification,
Please cite this article in press as: Cassar, A. et al. Trust, Risk, and T
from Thailand, World Development (2017), http://dx.doi.org/10.1016/j.
we control for a subject’s estimated risk aversion (as measured
by the mean CRRA estimate across the four tasks) and impa-
tience (as measured by the mean discount factor across the
four time horizons). As in Schechter (2007), we thus are able
to isolate trust by controlling for risk. In addition, we control
for time preferences as well. In contrast to her results, trust in
our sample is significantly predicted by patience, but not by
risk tolerance.
We begin in column 1 with a minimal specification in which

trust is regressed only on indicators for whether an individual
lived in a village that was hit or experienced either financial
damage or the loss of a family member. 19 Results are essen-
tially the same if we include these indicators separately in differ-
ent regressions. In keeping with the summary statistics, the
results indicate that living in a tsunami village in December
2004 is associated with higher trust (p = 0.061), a roughly
18% 20 increase in the number of banknotes sent. Including a
variety of control variables in columns 2–4 leaves the relation-
ship between trust and living in a tsunami- affected village
unchanged. In terms of the other covariates, only age is a signif-
icant predictor of trusting behavior, consistent with other
research (e.g., Alesina & La Ferrara, 2002). The General Social
Survey measures of trust and social capital do not correlate in
our sample with actual trust or trustworthiness, consistent with
what others have found in different contexts (e.g., Glaeser,
Laibson, Scheinkman, & Soutter, 2000). Starting in column 4,
we include a dummy for whether the subject moved from one
village to another since the tsunami. Not surprisingly, we find
that migrants trust less than other subjects. More importantly,
the results indicate that migration within the sample cannot
account for the tsunami’s estimated impact on trust. We find
similar results for the tsunami’s effect on other preferences.
The results in columns 5–7 provide insight into the reason

why living in a tsunami-hit village might increase trusting
behavior. In those columns, we add variables to account for
a subject receiving help from or giving help to family and
friends after the tsunami and whether a subject received aid
in the form of a loan, grant, or subsidy. We framed the ques-
tion about receiving help in our survey as narrowly as possible,
asking subjects to simply answer yes if they received any assis-
tance after the tsunami. In column 5, receiving help from fam-
ily or friends enters positively (p = 0.026) and its inclusion
reduces somewhat the point estimate for living in a tsunami
village, suggesting that some of the positive effect that living
in a tsunami village has on trust occurs due to the positive
experience of receiving help from others. 21 In column 6, we
find a similar effect if we instead measure help according to
whether someone received a loan, grant, or subsidy
(p = 0.017). In column 7, we include both measures and the
ime Preferences After a Natural Disaster: Experimental Evidence
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Table 5. Trust regression results. Ordered logistic regression

Dependent variable: Amount sent by first mover in the trust game

(1) (2) (3) (4) (5) (6) (7)

Tsunami (village hit) 0.704 0.790 0.774 0.937 0.463 0.444 0.528
(0.061) (0.051) (0.069) (0.071) (0.298) (0.335) (0.388)

Damage (individual) 0.182 0.206 0.196 0.188 0.029 �0.182 �0.404
(0.600) (0.567) (0.634) (0.647) (0.935) (0.603) (0.433)

Family Injured or Dead 0.455 0.346 0.386 0.193 0.416 0.390 0.367
(0.284) (0.441) (0.412) (0.678) (0.497) (0.417) (0.612)

Age 0.027 0.028 0.035 0.030 0.030 0.038

(0.059) (0.109) (0.046) (0.070) (0.048) (0.024)
Female 0.248 0.266 0.484 0.385 0.412 0.562

(0.444) (0.522) (0.134) (0.350) (0.267) (0.222)
GSStrust 0.219 0.083

(0.551) (0.839)
GSSfair �0.184 �0.288

(0.494) (0.462)
GSShelp 0.283 0.385

(0.361) (0.275)
Migrate �0.088 �0.254 0.202 0.108

(0.923) (0.717) (0.803) (0.891)
Education 0.031 �0.010

(0.908) (0.970)
Monthly savings (Log) 0.069 0.067

(0.037) (0.049)
ReceiveHelp 0.699 0.484
(from family, friends) (0.026) (0.216)
GiveHelp 0.109 �0.032
(to family, friends) (0.855) (0.958)
Others you can go for help 0.402 0.257
(more or same) (0.529) (0.745)
Others come to you for help �0.604 �0.505
(more or same) (0.308) (0.447)
Aid 1.158 1.063

(Loan, grant, subsidies) (0.017) (0.014)
Risk: CRRA estimate 0.101 0.111 0.080 0.058 0.062 0.030 �0.079
(Mean 4 tasks) (0.743) (0.735) (0.867) (0.882) (0.853) (0.918) (0.832)
Time: Discount coeff. �1.085 �0.993 �0.975 �0.951 �1.204 �1.147 �1.201

(Mean 4 horizons) (0.049) (0.052) (0.089) (0.116) (0.052) (0.048) (0.036)
N 164 162 153 141 150 150 135

Notes: p-values in parentheses (robust standard errors clustered by experimental village).
Regressions include constants.
Bold values signify statistically significant differences.

TRUST, RISK, AND TIME PREFERENCES AFTER A NATURAL DISASTER 11
more general aid variable is the stronger predictor in that spec-
ification (p = 0.014). Across these three specifications, the
results suggest that receiving help from others—whether
friends or institutional sources—made people trust more in
the long run. It is important to note that these results are only
suggestive of how the tsunami could lead to higher levels of
trust. People who have more social capital could, for example,
be more likely to receive aid in the first place.
Limiting our sample to those living 2,500 m. from the coast

mostly replicate the same results (Table A5 columns 1–4 and
5–7 with help controls) but reduces the significant of the tsu-
nami impact when we include in the regressions our (highly
significant) estimated time discounting coefficient.
We also find some evidence that being affected by the tsu-

nami predicts trustworthiness, as shown in Table 6 although
the effects are statistically less strong than for trust and depend
more on the specification. In column 1, we consider just the
tsunami impact measures as regressors. As with trust, the
results are essentially the same if we include the measures in
separate specifications. Interestingly, the results for trustwor-
Please cite this article in press as: Cassar, A. et al. Trust, Risk, and T
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thiness suggest that it is damage at the individual level that
matters as opposed to damage at the village level, with experi-
encing damage predicting about 16% higher reciprocity, on
average (p = 0.052). At the same time, the result is no longer
significant in columns 2–3 when we include a larger set of con-
trols. When we include the controls for migration and educa-
tion, the coefficient is again significant at the 10% level.
Altogether, the data provide clear evidence that the tsunami
caused people in the affected villages to trust more and may
have led people who suffered financial damage to be somewhat
more trustworthy. Statistical significance of this result is
greatly improved when we limit the sample to those living
2,500 m. from the coast (see Table A6 in the Appendix).

(c) Risk preferences

Similar to trust, we also find clear evidence of differences
between our subjects in risk aversion according to their tsu-
nami experiences. Columns 1–4 of Table 7 display the results
obtained by using interval regression with the estimated
ime Preferences After a Natural Disaster: Experimental Evidence
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Table 6. Trustworthiness regression results. Interval regression—data censored between zero and amount received

Dependent variable: Amount returned by second mover in the trust game

(1) (2) (3) (4)

Amount received 0.658 0.680 0.694 0.682
(0.000) (0.000) (0.000) (0.000)

Tsunami (village hit) 0.420 0.241 0.404 �0.628
(0.622) (0.801) (0.650) (0.499)

Damage (individual) 1.731 1.547 1.171 2.104

(0.052) (0.171) (0.231) (0.088)
Family Injured or Dead �0.679 �0.658 �0.635 �0.712

(0.383) (0.405) (0.426) (0.478)
Age 0.044 0.055 0.006

(0.157) (0.143) (0.885)
Female �1.799 �1.757 �1.855

(0.027) (0.057) (0.040)
GSStrust 0.034

(0.974)
GSSfair �0.626

(0.484)
GSShelp 0.231

(0.820)
Migrate �3.832

(0.004)
Education �1.131

(0.093)
Monthly savings (Log) �0.153

(0.322)
Risk: CRRA estimate 0.959 1.049 1.358 0.817
(Mean 4 tasks) (0.274) (0.234) (0.168) (0.444)
Time: Discount coeff. �1.418 �1.197 �1.328 �1.567
(Mean 4 horizons) (0.316) (0.393) (0.423) (0.386)
N 167 164 156 136

Notes: p-values in parentheses (robust standard errors).
Constant included.
Bold values signify statistically significant differences.

12 WORLD DEVELOPMENT
CRRA interval as the dependent variable. Each subject partic-
ipated in four risk tasks, and we use panel estimation with
unobserved individual effects modeled using a random-effects
specification. We then consider in columns 5–8 specifications
based on a random-effects tobit where the dependent variable
is the first row at which a subject switched to the riskier lot-
tery. These results are similar to those obtained using the
CRRA estimates. All models also include a set of task dum-
mies. 22 The results indicate that those subjects who lived in
villages hit by the tsunami display higher risk aversion than
subjects who lived in other villages. In the regressions, the
magnitude of the coefficient indicates that living in a tsunami
village causes around a 20% increase in the risk aversion coef-
ficient, an effect that remains stable across specifications
(p = 0.026 in column 4). None of the earlier variables associ-
ated with whether a subject received help or expects to give or
receive help in the future predict risk aversion (results avail-
able upon request). Our results thus suggest that it is the expe-
rience of the tsunami itself rather than the response to the
tsunami that drives the effects on risk aversion.
The pattern of results remains essentially the same in col-

umns 5–8, where we consider the first row at which subjects
switch to the risky option to put a minimum of structure on
the data. In fact, the p-values for the relevant hypothesis tests
remain largely unchanged. With or without the CRRA
assumption, the results indicate that subjects from tsunami vil-
lages display greater risk aversion. Limiting our sample to
those living 2,500 m. from the coast offers a very similar pic-
ture (see Table A7 in the Appendix).
Please cite this article in press as: Cassar, A. et al. Trust, Risk, and T
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(d) Time discounting

Our estimation of discount rates is based on the discounted
utility (DU) model. The DU model assumes that a person’s
time preference can be captured by a single discount rate. A
variety of research has described the potential for the discount
rate to be measured with error (e.g., Frederick et al., 2002).
For example, failing to account for risk aversion can lead to
substantial overestimates for how impatient people actually
are (e.g., Andersen et al., 2008). As described earlier, we like-
wise find that correcting for risk leads to substantial changes in
our discount rate estimates. Here, to minimize the functional
form assumptions that we make when estimating the relation-
ship between time preferences and subjects’ tsunami experi-
ences, we use subjects’ uncorrected discount factor estimates
and control for risk aversion in the regressions. Doing so helps
to isolate the other-regarding aspect of trust- game behavior.
Columns 1–4 of Table 8 show the results from models esti-

mated with panel interval regression using the subjects’ elicited
discount rates in each of the four tasks. In columns 5–8, we
consider the first row at which subjects switch to the longer-
horizon option. The results are somewhat more conclusive in
columns 5–8 where we impose less structure on the data by
not imposing a DU assumption, although the two sets of
results are similar. We find that people who experienced the
tsunami appear to discount the future more, with the results
being strongest in the fully-specified regressions that include
controls for migration status and family income. For example,
in columns 4 and 8, we find that people who experienced
ime Preferences After a Natural Disaster: Experimental Evidence
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Table 7. Risk regression results

Dependent variable: Random-effects Interval Regression Random-effects Tobit Regression

CRRA interval First row switch to riskier lottery

(1) (2) (3) (4) (5) (6) (7) (8)

Tsunami (village hit) 0.901 0.898 0.949 1.030 0.901 0.898 0.949 1.030

(0.012) (0.024) (0.022) (0.026) (0.027) (0.014) (0.022) (0.029)
Damage (individual) �0.359 �0.317 �0.379 �0.255 �0.359 �0.317 �0.379 �0.255

(0.341) (0.414) (0.401) (0.557) (0.371) (0.381) (0.396) (0.517)
Family Injured or Dead �0.169 �0.160 �0.189 �0.332 �0.169 �0.160 �0.189 �0.332

(0.713) (0.706) (0.656) (0.445) (0.696) (0.694) (0.696) (0.412)
Age �0.017 �0.016 �0.026 �0.017 �0.016 �0.026

(0.379) (0.404) (0.229) (0.316) (0.387) (0.214)
Female 0.671 0.515 0.343 0.671 0.515 0.343

(0.111) (0.198) (0.380) (0.105) (0.206) (0.415)
Migrate �0.324 �0.183 �0.324 �0.183

(0.655) (0.833) (0.662) (0.820)
Education �0.094 �0.094

(0.775) (0.752)
Monthly savings (Log) �0.050 �0.050

(0.437) (0.393)
RiskTaskDummy2 �1.378 �1.348 �1.384 �1.435 �1.378 �1.348 �1.384 �1.435

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
RiskTaskDummy3 �0.272 �0.211 �0.257 �0.306 �0.272 �0.211 �0.257 �0.306

(0.160) (0.246) (0.162) (0.106) (0.115) (0.230) (0.206) (0.084)
RiskTaskDummy4 �0.380 �0.337 �0.385 �0.412 �0.380 �0.337 �0.385 �0.412

(0.087) (0.103) (0.067) (0.084) (0.088) (0.124) (0.107) (0.064)
N 1,315 1,295 1,176 1,100 1,315 1,295 1,176 1,100
Num. of Subjects 332 327 297 278 332 327 297 278

Notes: p-values in parentheses (bootstrapped standard errors). Constant included.
Bold values signify statistically significant differences.

Table 8. Time regression results

Dependent variable: Random-effects Interval Regression Random-effects Tobit Regression

Time discount interval First row switch to later option

(1) (2) (3) (4) (5) (6) (7) (8)

Risk: CRRA estimate 0.110 0.117 0.110 0.069 0.408 0.433 0.418 0.303
(Mean 4 tasks) (0.103) (0.069) (0.138) (0.348) (0.028) (0.009) (0.024) (0.107)
Tsunami (village hit) �0.023 �0.012 �0.002 �0.005 �0.494 �0.301 �0.130 �0.194

(0.714) (0.852) (0.977) (0.939) (0.628) (0.793) (0.905) (0.875)
Damage (individual) 0.085 0.089 0.124 0.160 1.540 1.617 2.222 2.830

(0.197) (0.174) (0.056) (0.018) (0.149) (0.176) (0.059) (0.025)
Family Injured or Dead 0.069 0.066 0.074 0.072 1.232 1.172 1.327 1.281

(0.295) (0.271) (0.277) (0.260) (0.298) (0.272) (0.211) (0.244)
Age 0.002 0.000 �0.002 0.028 0.001 �0.039

(0.474) (0.957) (0.399) (0.512) (0.985) (0.422)
Female 0.030 0.025 0.005 0.523 0.439 0.097

(0.608) (0.673) (0.941) (0.588) (0.667) (0.929)
Migrate 0.03 0.027 0.695 0.605

(0.811) (0.852) (0.764) (0.811)
Education �0.059 �1.012

(0.224) (0.256)
Monthly savings (Log) 0.000 0.002

(0.998) (0.990)
TimeTaskDummy2 �0.087 �0.084 �0.084 �0.078 �1.469 �1.415 �1.422 �1.315

(0.000) (0.000) (0.001) (0.000) (0.000) (0.000) (0.001) (0.000)
TimeTaskDummy3 �0.061 �0.061 �0.068 �0.052 �1.050 �1.042 �1.164 �0.897

(0.004) (0.004) (0.005) (0.009) (0.004) (0.008) (0.006) (0.029)
TimeTaskDummy4 �0.019 �0.019 �0.026 �0.018 �0.321 �0.316 �0.448 �0.306

(0.471) (0.482) (0.364) (0.515) (0.469) (0.521) (0.365) (0.554)
N 1,319 1,299 1,179 1,103 1,319 1,299 1,179 1,103
Num. of Subjects 331 326 296 277 331 326 296 277

Notes: p-values in parentheses (bootstrapped standard errors). Constant included.
Bold values signify statistically significant differences.
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damage discount the future about 22% more than those who
did not (p = 0.018 in column 4 and 0.025 in column 8).
We obtain similar results if we use the mean discount coef-

ficient or the mean row at which subjects switch to the option
with the larger payoff at the later date, rather than considering
each individual decision as the dependent variable 23. Limiting
the sample to those living 2,500 m. from the coast further
strengthen the significance of the individual damage effect on
impatience, independently on the model specifications and
assumptions (Table A8). In summary, all these results suggest
that individual-level damage predicts greater impatience after-
wards, just as that damage predicts greater risk aversion.
6. CONCLUSION

The topic of individual preferences is at the very heart of
development economics. Trust, risk, and time preferences have
profound implications for the cooperation, entrepreneurship,
and saving essential for economic growth and poverty allevia-
tion. These characteristics may be even more important when
markets fail and property rights are poorly defined (Cardenas
& Carpenter, 2008; Knack & Keefer, 1997). While classical
economic theory has generally assumed these preferences to
be immutable individual characteristics, recent experimental
evidence is drawing quite a different picture (Loewenstein &
Please cite this article in press as: Cassar, A. et al. Trust, Risk, and T
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Angner, 2003). Our results likewise suggest that preferences
can be affected by events and circumstances in the long term.
In particular, our data suggest that natural disasters may
cause its victims to become significantly more trusting (about
18%), risk-averse (roughly 20% more), and impatient (around
20% more).
Given the ubiquitous natural disasters that affect people

everywhere and the enormous consequences of those events
for economic development, our results have significant policy
implications. For example, post-disaster efforts to provide
loans to people may focus particularly on the small loans that
more risk-averse individuals may prefer. Similarly, efforts to
assist people after disasters may, in addition to any direct
effects, indirectly aid development by enhancing trust.
Our findings suggest that natural disasters fundamentally

change people and the communities inwhich they live. Our trust
results correspond to a growing body of empirical research that
observes that, for all their destructive aspects, severe natural dis-
asters often foster a sense of community (e.g., Solnit, 2009;
Tedeschi & Calhoun, 2004). As Solnit (2009) writes, post-
disaster communities are often characterized by ‘‘connection,
participation, altruism, and purposefulness. Thus the startling
joy in disasters” (305-6). As suggested by the anecdotal evi-
dence, our experimental results indicate that disasters indeed
can lead to long-lasting increases in trust, and similarly persis-
tent effects on risk and time preferences, as well. 24
NOTES
1. Excerpt from ‘‘Leonie: A Woman Ahead of Her Time” (von Zesch,
2011), Lime Orchard Publications.

2. Alternatively, people may be disillusioned after disasters if needed
assistance is not forthcoming. For example, Hurricane Katrina may have
had such an effect on people who felt they were abandoned. A Kaiser
Foundation survey of Katrina refugees found that 76% of refugees
described the response as inadequate. 70% believed that they would have
received better assistance if the hurricane had primarily affected richer
areas, and such perceptions could contribute to lower levels of trust
(Brodie, Weltzien, Altman, Blendon, & Benson, 2006).

3. The large majority of aid provided to the tsunami-affected areas in
Thailand came from domestic sources, as Thailand did not request
external aid after the storm. As of a year after the tsunami, aid from the
Thai government totaled approximately $1 billion, with approximately
$69 million coming from international sources along with help from 3,500
international volunteers (Economist, 2005).

4. In the sense of the probability of future tsunamis, such expectations
are likely not strictly rational, since the tsunami was caused by an
underwater earthquake and the occurrence of an earthquake generally
eases pressure on the fault so that future earthquakes are less likely.

5. Psychological evidence about ‘‘posttraumatic growth” also provides
support for the hypothesis that trust may increase after a natural disaster
(e.g., Tedeschi & Calhoun, 2004). Posttraumatic growth suggests that
suffering in the aftermath of crises can lead to an increased sense of
personal strength, changed priorities, and more meaningful interpersonal
relationships.

6. See Frederick, Loewenstein, and O’Donoghu (2002) for an historical
account.

7. The instructions for all three tasks are available at the website: http://
www.alessandracassar.net.
8. In Thai baht, the four pairs of lottery choices for the four choice tasks
were: (1) 500/400 or 960/20; (2) 560/380 or 1000/120; (3) 500/440 or
1,000/40; (4) 620/250 or 1,100/20. At the time, the exchange rate was
about 30 baht = $ 1.

9. See Tanaka, Camerer, and Nguyen (2010) and Harrison, Humphrey,
and Verschoor (2010) for evidence from developing countries using the
MPL.

10. Table SM1 in the Supplementary Material file contains the names of
the sessions’ locations. Table SM2 displays the subjects’ reported current
location while Table SM3 the location at the time the tsunami hit.

11. According to the Asian Development Bank and the Department of
Disaster Prevention and Mitigation (DDPM), 5,395 people in Thailand
lost their lives in the tsunami, with the vast majority (4,225) coming from
the Phangnga province. Livelihood damage, such as destroyed fisheries
and businesses, was totaled at $373,354,000 for all provinces and
$184,636,000 of that was the calculated damage impact in Phangnga
(Nidhiprabha, 2007).

12. The tambon leaders sent letters to most households in the selected
villages inviting them to sign up and then put together lists of participants
according to the order of responses. The villages in our sample had a mean
number of 203 households.

13. The center is part of the German Aerospace Center’s Remote Sensing
Data Center.

14. Conversations with village leaders accorded with the classification of
the tsunami-affected areas.

15. The Thai NSO collected a village-level dataset called the NRD2C on
a biannual basis to monitor development indicators at the village level.
The data were collected via a questionnaire sent to the tambon
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(subdistrict) office that was then forwarded on to the village headperson.
We thank Kate Sims for sharing this dataset with us.

16. These comparisons are based on 23 villages because there are four
villages for which we were not able to match to the village survey data.

17. We corrected our estimate of time preferences for risk aversion by
calculating the discount factor which equalizes not the amounts at
different time intervals, but the utility at different time intervals, with each
subject’s utility function having its own concavity (relative risk aversion
coefficient). Given the high levels of risk aversion, this correction greatly
reduces the estimated discount coefficients.

18. In our time regressions—where we are estimate the tsunami impact
on time preferences—we control for risk preferences and use the
uncorrected discount factors to minimize the structural assumptions we
are imposing on the data.

19. In the various specifications, we do not control for income or
employment type (fisherman, farmer, etc.) because such variables are
likely to be endogenous with the dependent variable (preference).
Please cite this article in press as: Cassar, A. et al. Trust, Risk, and T
from Thailand, World Development (2017), http://dx.doi.org/10.1016/j.
20. 18% calculated from game averages, not from Table 5 estimated
coefficients (because of the ordered logistic model).

21. If we include a variable for receiving help from any source, including
government and NGOs, we obtain a further reduction in the point
estimate for living in a tsunami village. Results are available upon request.

22. The task dummies show that the CRRA vary somewhat across the
tasks, similar to the findings of Holt and Laury (2002) and Harrison, Lau,
and Williams (2002).

23. Results available upon request.

24. One methodological note is that there has been a move to use simpler
and easier to understand methods to elicit risk preferences (see Dave et al.,
2010). Future research could investigate whether the binary choice
between bags to implement the MPL may improve on the limited ability
of the standard MPL to predict real-world risk behavior (Andersen et al.,
2008).
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