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Abstract

In this paper I present the first experimental measurement of prudence with a

subject pool that is active in a high-risk occupation. Using a lab-in-the-field

experiment I measure the prevalence of prudent preferences among 423 Chilean

small-scale fishers. The prevalence of prudence in this sample is significantly

lower than that found in previously measured samples. The key findings are

that prudence (1) correlates with preferences for more secure occupations and

(2) decreases strongly with the tenure and age of the fisher. I show that these

findings are robust when controlling for risk aversion.
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1. Introduction

Prudence is associated with careful and precautionary behaviour. Formally,

an individual is considered to be prudent when the third derivative of the utility

function is positive (Eeckhoudt and Schlesinger, 2006). The most well-known

behavioural consequence of prudence is that in the presence of income risk,5

prudent individuals have a preference for self-insurance by accumulating pre-

cautionary savings (Leland, 1968; Sandmo, 1970; Kimball, 1990). Prudence can

also imply a preference for self-protection measures (Menegatti, 2009), a distaste

for down-side risk or a preference for positive skewness in distributions (Ebert

and Wiesen, 2011).10
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Economic preferences are not necessarily distributed evenly over the pop-

ulation. Through estimations of precautionary savings, Fuchs-Schündeln and

Schündeln (2005) show that prudent workers self-select into low risk occupa-

tions. The potential effect occupational selection could have on self-insurance is

substantial, as it creates a situation in which those who would self-insure least15

when exposed to risk are in the riskiest occupations and vice versa. Fuchs-

Schündeln and Schündeln (2005) estimate that for their sample the observed

self-insurance in the form of precautionary savings is 42% lower compared to a

counter-factual situation in which self-selection would not be possible. There-

fore, not accounting for heterogeneous preferences can lead to biases in empirical20

estimations of precautionary savings and self-protection measures.

Following the development of an experimental method for measuring pru-

dence in the lab by Eeckhoudt and Schlesinger (2006), a literature has emerged

concerned with measuring the prevalence of prudence and determining its de-

mographic correlates. The majority of experiments have found that individuals25

are on average prudent, indicating that prudence might be a common property

of the utility function (Trautmann and van de Kuilen, 2018). However, the ma-

jority of studies use university students as their sample. Populations exposed

to higher levels of risk have so far received little attention, whilst for them

self-insurance is particularly relevant. Some notable studies using non-student30

samples include Noussair et al. (2014), who test for prudence in a representative

Dutch population sample and Joshi et al. (2021) who measure prudence in a

sample of farmers in the West-Bengal region of India. Both these papers report

that a substantial majority of their sample is prudent.

The concern that prudent preferences are less prevalent in high risk occu-35

pations is particularly relevant for natural resource users, as policy makers are

focused on increasing the adaptive capabilities of vulnerable and remote com-

munities of resource users (FAO, 2019). In particular, small-scale fishers face

substantial risk for work place accidents (Pfeiffer and Gratz, 2016) and experi-

ence high levels of income variability due to fluctuations in resource availability40

and prices (Anderson et al., 2017; Kasperski and Holland, 2013). Furthermore,
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climate change is predicted to alter the productivity and dynamics of marine

resources (Sumaila et al., 2011). If fishers are indeed not prudent, the predicted

effectiveness of policies that promote or facilitate self-insurance might be over-

estimated. Such a scenario is also plausible, as Nguyen and Leung (2009) show45

that Vietnamese small-scale fishers are less risk averse compared to other types

of workers in the same village.

In this paper I present an experimental measurement of prudence with a

sample of 423 Chilean small-scale fishers. I find no evidence that fishers are

prudent on average. Furthermore, I find that prudence has a strong negative50

correlation with age and tenure, and that prudence positively correlates with a

preference for a more secure job. These findings suggest that prudent individuals

are more likely to select out of fishing.

2. Methods and data

Between October 29th and November 24th of 2018, 26 lab-in-the field ses-55

sions were held with a total of 423 participants in the Coquimbo, Valparáıso,

B́ıo-b́ıo and O’Higgins regions of Chile. To measure prudence participants were

presented 5 binary choices in the style proposed by Eeckhoudt and Schlesinger

(2006). The choices consist of allocating a mean-zero risk to either the high or

low outcome of a lottery. The lottery and mean-zero risk are two independent60

coin-flips, represented in Figure 1 by the European and Chilean coin respec-

tively. The paper by Eeckhoudt and Schlesinger (2006) provides the proof that

allocating the mean-zero risk to the high (low) outcome implies prudent (im-

prudent) preferences. The list of choices is presented in the appendix table A-1.

Participants were presented one choice at a time and did not receive feedback65

on the outcome of their choices until the end of the session and only one of the

choices was paid out.

The first choice is parametrized to match one of the choices in Noussair et al.

(2014), and will be referred to as the baseline choice. In the four subsequent

choices the expected payout for either choosing option A or option B in the70
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baseline choice is increased, adding an incentive for choosing the imprudent or

prudent option respectively (similar to the multiple price list format). These

choices are referred to by the expected payout of the prudent option compared

to the that of the imprudent option, so in the choice ”+1”, the expected payout

of the prudent option is one point higher than that of the imprudent option.75

This structure makes it possible to detect inconsistent behaviour with regard to

payout maximization. For example if a participant chooses the prudent option

in the baseline choice and subsequently chooses the imprudent option, in the

”+1” choice, then the participants made an inconsistent choice.

Following the literature, prudence is measured as the number of prudent80

choices that the participant has made out of the 5 possible (Ebert and Wiesen,

2011; Noussair et al., 2014). Individuals make errors and can be indifferent

between options. This creates noise in the individual choices. However if the

underlying preference for prudence is stronger, the participant is less likely to

commit an error and more likely to choose the prudent option. The number of85

prudent choices then creates a ranking of subjects with regard to the strength

of their underlying prudent preferences.

Additionally, risk aversion was measured using the Gneezy-Potters risky

investment method (Charness et al., 2013). Participants are asked to distribute

6 points between a safe option, with a certain payout of 1 point per invested90

point, and a risky option. The points in the risky option were either lost or

tippled, each with 50% probability. The outcome variable is the number of

points invested into the risky option, thus greater values indicate weaker risk

aversion and stronger risk tolerance. With this method, participants that invest

Figure 1: The figure shows the two options in the baseline choice task.
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less than the full endowment can be considered risk averse as the expected value95

of the risky option is strictly greater than that of the safe option. Those that

do invest the full endowment are either risk neutral or risk seeking.

The participants were also asked a general risk question in the form: ”Gener-

ally speaking, are you a person who is willing to take risks?”. Participants could

answer on a 6-point Likert-scale, with 0-completely unwilling and 5-completely100

willing.

An unrelated one-shot public goods game was conducted during the sessions.

After completing the experiments participants filled a questionnaire regarding

their demographics and fishing activities. At the end of the session one of the

choices from the risk, prudence or public good experiment was randomly chosen105

to be paid out. The preference questions and demographic survey were an-

swered on tablets running OpenDataKit survey software (Hartung et al., 2010).

The sessions lasted between 1.5 and 2 hours and had between 8 and 22 par-

ticipants. Participants were paid 10,000 Chilean pesos (CLP) for finishing the

survey and could earn an additional 0 to 24,000 CLP with the incentivized pref-110

erence questions. The average payout was 18,100 CLP, which is equivalent to

23,76 Euro.

3. Results

3.1. Prevalence of prudence

First I test whether the sample as a whole exhibits prudent preferences.115

For the baseline choice I find that 53.7% of participants chose the prudent

option. This does not differ significantly from a random choice or 50% (two-sided

binomial test, p = 0.1446, n = 423). As expected participants are more likely

to choose the prudent option when the expected value increases. The difference

is 5.9 percentage points (pp) between the baseline and the +2 choice (Two-120

proportions z-test, p = 0.082), and 8.9 pp between the -2 and +2 choice (Two-

proportions z-test, p < 0.01). Figure 2 shows the proportion of participants

that chose the prudent option in each choice.
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Next, I compare the fraction of prudent choices in the baseline choice task

to notable studies that featured the same choice task. First, Noussair et al.125

(2014) find that in a representative Dutch population sample (the LISS panel),

the prudent option is chosen 68.6% of the time. In the same study they re-

port the results from a laboratory experiment with university students of which

91.7% chose the prudent option. Both these samples chose the prudent option

significantly more than the sample of fishers (Two-proportions z-test, p < 0.01).130

Using the same setup as Noussair et al. (2014), Joshi et al. (2021) measure

the prevalence of prudence in a sample of farmers in the West Bengal region

of India. In this study, the prudent option is chosen 81.7% of the time in the

baseline choice. This is significantly more than the sample of Chilean fishers

(Two-proportions z-test, p < 0.01).135

Turning to risk aversion, the participants invested 3.65 out of 6 points in

the risky option on average, or 60.9% of the endowment. 52 out of 423 par-

ticipants (16.1%) acted risk neutral or risk loving by investing all points in the

risky option. The correlation between the experimental risk task and the num-

ber of prudent choices is negative and significant (Spearman rank correlation140
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Figure 2: The left graph reports the fraction of the sample that chose the prudent option in

each of the five choice tasks. The number on the x-axis reports the expected value of the

prudent option compared to the imprudent option. The right graph compares the fraction of

prudent choices in the baseline choice task to those in other studies. The bars indicate the

95% binomial confidence intervals.
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coefficient: -0.10, p = 0.04%), which indicates a positive correlation between

prudence and risk aversion. The correlation coefficient between the experimen-

tal risk task and the baseline choice is similar but only marginally significant

(Spearman rank correlation coefficient: -0.09, p = 0.06%). This corresponds

with previous findings, as several papers find that prudence and risk aversion145

are moderately correlated, with Spearman correlation coefficient ranging be-

tween 0.251 and 0.312 (Noussair et al., 2014; Brunette and Jacob, 2019).

3.2. Demographic correlates

Table 1 presents the ordered probit regression coefficients for the demo-

graphic correlates of prudence and risk aversion. The dependent variable in150

specifications 1 and 2 is the number of prudent choices, in specification 3 it is

the points invested into the risky option and in specification 4 it is the partici-

pants answer to the general risk question. In order to reduce noise, specification

2 excludes participants that failed the comprehension question or chose incon-

sistently with regard to income maximization. Tenure (years active as a fisher)155

is included separately from age in the appendix table A-2 due to concerns about

collinearity; the Pearson correlation coefficient for tenure and age is 0.75.

Both age and tenure have a strong and significant negative correlation with

prudence (p < 0.01). The literature reports both positive (Colasante and Ric-

cetti, 2020) and no significant age effects (Trautmann and van de Kuilen, 2018),160

indicating that declining prudence with age is not a general process. Similarly,

age correlates positively with the experimental measure for risk tolerance and

tenure correlates positively with both measures of risk tolerance. This is in

contrast to the general findings in the literature, which suggest that individuals

become more risk averse as they age (Falk et al., 2018; Schildberg-Hörisch, 2018).165

It is unclear if these correlations are strictly due to ageing or if a confounding

process such as out-selection drives these effects.

Male participants make more prudent choices on average (p < 0.01). Ebert

and Wiesen (2014) report a marginally significant gender effect in the opposite

direction, indicating that women might be more prudent. Participants with chil-170
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dren and boat owners are less prudent on average (p < 0.05), these coefficients

are only significant in specification 1. In contrast to the previous literature,

I find no significant effect for education on prudence (Trautmann and van de

Kuilen, 2018). This could be due to selection, as those that have attained high

levels of educations selected into a high risk occupation which generally does175

not require a specific degree. Prudence has a positive correlation with the use

of formal networks (banks and government) in times of need (p < 0.01), which

relates to the finding of Noussair et al. (2014), who report that prudence cor-

relates with the usage of savings accounts and that prudent individuals are less

likely to have credit card debt.180

3.3. Preference for secure job

Lastly, I test whether prudence correlates with a stated preference for a

secure job using a logistic regression. In specification 1 of Table 2, I show that

fishers that make more prudent choices are more likely to prefer a secure job

over fishing (p < 0.01). Boat owners, who are more invested in the fishery, are185

also less likely to prefer a secure job (p < 0.01). Specification 2 shows that the

findings are robust for the subsample of consistent participants. Specifications 3

and 4 include the experimental and survey measure for risk aversion respectively.

I find no correlation between the experimental measure and a preference for a

secure job. The survey measure has a negative correlation with a preference for190

secure a job (p < 0.05), meaning that participants with lower self-reported risk

tolerance are more likely to prefer a secure job over fishing. The coefficient for

prudence remains significant when controlling for either measure of risk aversion.

4. Conclusion and discussion

Using a lab-in-the-field experiment with a sample of 423 Chilean small-scale195

fishers, I do not find that fishers are prudent on average. The low prevalence

of prudence is remarkable as a recent review by Trautmann and van de Kuilen

(2018) reports that 16 out of 17 previous studies found their sample to have
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prudent preferences on average. The low prevalence of prudence among fishers

is likely due to the substantial risks inherent to their occupation and prudent200

individuals selecting into safer occupations (Fuchs-Schündeln and Schündeln,

2005). Two results suggest that the low prevalence of prudence is indeed due to

prudent individuals being more likely to exit fisheries. First, prudence strongly

decreases with the tenure and age of the participants. The intuition being that

more prudent fishers select out of fishing earlier. Second, prudent participants205

are more likely to state that they would prefer a secure job over fishing.

Dependent variable:

Prudent choices Risk tolerance

Experiment Survey

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

Age −0.030∗∗∗ −0.033∗∗∗ 0.014∗∗∗ 0.003

(0.004) (0.009) (0.004) (0.002)

Gender −0.186∗∗∗ −0.331∗∗ −0.150 −0.042

(0.052) (0.129) (0.112) (0.063)

High School 0.075 0.073 0.051 0.058

(0.110) (0.187) (0.080) (0.116)

Spouse 0.162 0.432∗ 0.231 0.076

(0.149) (0.222) (0.144) (0.109)

Children −0.278∗∗ −0.427 −0.032 0.059

(0.135) (0.268) (0.079) (0.162)

Formal Networks 0.329∗∗∗ 0.453∗∗∗ −0.130 0.125

(0.075) (0.138) (0.094) (0.113)

Boat Owner −0.194∗∗ −0.200 0.075 −0.208∗

(0.088) (0.180) (0.119) (0.117)

Observations 406 184 406 388

Note: * p < 0.10; ** p < 0.05; *** p < 0.01

Table 1: Table reports ordered probit regression coefficients of the demographic correlates

of prudence and risk tolerance. Specifications (2) excludes participants that did not pass

comprehension criteria. Robust standard errors are clustered on the level of the landing site.
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Dependent variable:

Preference Salary

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

Prudent Choices 0.081∗∗∗ 0.134∗∗∗ 0.082∗∗∗ 0.077∗∗

(0.030) (0.038) (0.030) (0.030)

Risk tolerance (Experiment) 0.055

(0.054)

Risk tolerance (Survey) −0.070∗∗

(0.031)

Age 0.004 0.003 0.003 0.004

(0.006) (0.009) (0.006) (0.006)

Female 0.328∗∗ −0.043 0.344∗∗ 0.260∗

(0.140) (0.214) (0.141) (0.139)

High School −0.160 −0.365 −0.167 −0.129

(0.158) (0.234) (0.159) (0.160)

Spouse −0.067 −0.321 −0.082 −0.035

(0.173) (0.251) (0.173) (0.198)

Children −0.041 0.336 −0.041 −0.034

(0.204) (0.388) (0.202) (0.209)

Formal Network 0.139 0.312 0.149 0.139

(0.111) (0.234) (0.118) (0.108)

Boat owner −0.638∗∗∗ −0.834∗∗ −0.642∗∗∗ −0.668∗∗∗

(0.173) (0.395) (0.167) (0.163)

Constant −0.361 −0.407 −0.519 −0.146

(0.379) (0.637) (0.346) (0.453)

Observations 390 177 390 375

Log Likelihood −251.577 −110.487 −250.996 −241.925

Note: * p < 0.10; ** p < 0.05; *** p < 0.01

Table 2: Table reports logistic regression coefficients. Specification (2) excludes participants

that did not pass comprehension criteria. Robust standard errors are clustered on the level

of the landing site.
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Appendix

Option A Option B Frequency A Frequency B

Baseline 9 |6 + (4 | − 4) 9 + (4 | − 4) |6 196 227

Prudence + 1 9 |6 + (4 | − 4) 10 + (4 | − 4) |7 162 261

Prudence - 1 10 |7 + (4 | − 4) 9 + (4 | − 4) |6 205 218

Prudence + 2 9 |6 + (4 | − 4) 11 + (4 | − 4) |8 171 252

Prudence - 2 11 |8 + (4 | − 4) 9 + (4 | − 4) |6 209 214

Table A-1: List of lotteries and frequency of participant choices. The notation for the lotteries

is as follows, [H|L] would indicate a lottery that has outcomes H and L with equal proba-

bilities. The lotteries for prudence have the following structure [H + (l|h)|L], which indicates

that the lottery H + (l|h) and the outcome L occur with the same probability.
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Dependent variable:

Prudent choices Risk tolerance

Experiment Survey

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

Tenure −0.022∗∗∗ −0.027∗∗∗ 0.012∗∗∗ 0.008∗∗

(0.004) (0.010) (0.004) (0.004)

Female −0.148∗∗∗ −0.241∗∗ −0.163 −0.019

(0.055) (0.116) (0.109) (0.078)

High School 0.127 0.086 0.033 0.102

(0.122) (0.245) (0.097) (0.109)

Spouse 0.153 0.483∗∗∗ 0.229 0.059

(0.153) (0.185) (0.144) (0.108)

Children −0.279 −0.475 −0.023 0.057

(0.171) (0.297) (0.089) (0.161)

Formal Networks 0.281∗∗∗ 0.405∗∗ −0.110 0.123

(0.072) (0.168) (0.095) (0.117)

Boat Owner −0.098 −0.089 0.026 −0.250∗∗

(0.094) (0.184) (0.115) (0.127)

Observations 406 184 406 388

Note: * p < 0.10; ** p < 0.05; *** p < 0.01

Table A-2: Table reports ordered probit regression coefficients of the demographic correlates

of prudence and risk tolerance. Specifications (2) excludes participants that did not pass

comprehension criteria. Robust standard errors are clustered on the level of the landing site.

Table replicates Table 1 with tenure as explanatory variable instead of age.
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