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ABSTRACT

We conduct this experiment to observe the effect of prudence, cognitive ability, and personality
correlating with risk-averse decision. In this experiment, we make binary choices between risky lotteries
that distinguish prudent from imprudent individuals. We also gave them tasks to measure their cognitive
ability and neuroticism personality. We find that a more positive neuroticism personality and lower
cognitive ability correlate with greater risk-averse decision making while prudence has an insignificant
effect on risk-averse.
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Introduction

Humans can’t separate themselves with making decisions. They are supposed to make decisive
choices that affect further situations every day. These decisions always come with risks. (Woodford et al.,
2017), however, people often feel reluctant to risks, especially in economic activities. They tend not to
accept fair bets, even if they have that occasional chance to get more valuable prizes. They do all of that
in order to avoid uncertain results in the future. According to empirical works, psychological factors often
affect the degree of risk aversion. These factors may vary from individual to individual. However, it's clear
that prudence takes a significant part in risk aversion. Therefore, (Breaban et al., 2016) said that higher
order risk attitudes; prudence and temperance, complement the role of risk aversion in economic
decision making.

A study that correlates imprudence with poor decision-making shows that careless people tend
to get into financial problems (Noussair et al., 2014). Therefore, we need to know what aspects that could
cause this imprudent decisions-making. For example, an investor is faced with a situation that forces
them to choose some investment. There’s always this most prudent and dominant psychological factor
that influence their decisions. Elster (1998), Hermalin and Isen (2000) said that in any decision-making
process, one will certainly involve one’s emotions. Emotional involvement in decision-making process
often makes them irrational, causing them to act only by instinct instead of in-depth analysis. This kind of
decisions not only dangerous but also come with high risks. Investor irrational actions are usually driven
by specific emotions such as fear, greed, and panic. Investors that belong to this risk averter group tend
to avoid risks. Instead, they are more likely to invest in assets that provide fixed income such as deposits,
bonds or shares that classified as blue chips. These investors are aware of not expecting an optimal
investment return, fixing their profits in the stable and minimal state. There're also significant differences
between people with higher cognitive abilities (IQ) and the lower one. The higher one usually lives longer,
earns more, has more work experience, reacts faster and be more vulnerable to visual illusions (Jensen,
1998). However, although there is a various phenomenon associated with 1Q, only a few are considered
having the impact on decision-making and risk avoidance. Hence, in this research, we want to observe
further regarding this matter and compare it with psychological aspects in the context of decision-making
and risk aversion.
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Theoretical Background

Before making a decision, people generally think about the risks that come with the decision.
Frequently, people are reluctant to risk. According to Breaban, et al (2016), empirical work has shown
that risk aversion is often influenced by psychological factors such as prudence, cognitive ability, and
personality. In the realm of saving behavior, prudence decides how savings behavior change as future
income becomes riskier (precautionary saving, Kimball, 1990). Noussair et al., (2014), who study a large
number of samples of demographically representative individuals, found that those who indicate more
prudent decision-making also have greater savings, lower debt, more wealth and higher educational
attainment. Breaban, et al (2016) observed that larger cognitive abilities, as measured by Raven test
scores, can be associated with greater prudence. Cognitive ability here is distinguished between higher
cognitive ability individuals and the lower cognitive ability individuals. These aspects create the different
approach to risk-aversion in the scope of prudence. Personality also plays some important roles that
could affect individual in making decisions, including risk aversion. Because each person has a different
personality, against risks, their nature and actions may vary. This study will minimize the scope so that it
will only discuss one kind of personality that is neuroticism, correlating with risk aversion. Hence, we can
say that either prudence, cognitive ability, or personality are directly related to risk aversion. The following
will describe their respective hypotheses regarding their impact on risk aversion.

o Prudence

In our scope, prudence is precaution acts that determine one decision towards a problem,
including risks. The more prudent someone is, the more cautious he will be toward risks. This is
supported by (Marilen, 2008) with her explanation regarding Kimball's theory of precautionary. It is said
that absolute prudence is defined as the gradient of probability in two separate events yet contained in
linear equations. The effect of prudence is hugely on precautious and hence having a very strong impact
on risk aversion because risk only can be realized if someone is cautious. For example, a stock expert
will have a natural sense of danger when a critical stock is going to drop. Though according to Dionne
and Eeckhoudt (1985), a connection between prudence (precautious) and risk-aversion also has an
ambiguous effect on optimum business levels. The intuition of this result is simple. For example, it is
optimal for a risk-neutral agent not to make any effort so that the accident will happen with certainty. In
this situation, a hard effort will cause a risk, since the probability of an accident will be less than one
entity which makes it not desirable for risk-averse agents. So according to them, prudence only will
strengthen the will of not averting risk. This can be true, if only if the situation is neutral. However, in a
critical moment as we defined in the introduction, this logic can’t be accepted because it missed some
aspects of accounts such as options variety and psychological conditions at the time. We conclude that
decision-makers’ cautiousness, suggesting prudence, must have a significant effect in risk-aversion. A
cautious decision will likely create a positive effect on risk aversion. With that logic, we can say the same
to a cautious linear subject that is prudence. Hence, we can formulate the first hypothesis of this study as
beneath:

Hi: Prudence has a positive and significant effect on risk aversion
. Cognitive Ability

Cognitive ability is the ability to collect, present, interpret information, and understanding social
sphere. This ability contains all efforts concerning brain activity to develop rational ability (intellect). People
with higher cognitive ability tend to think rationally. A rational person would focus on reasons and tend to
delay things when making a decision in order to reduce the uncertainty and avoid the risk to obtain a
rational explanation in the framework of decision-making. For example, investors are assumed willing, able
to receive and analyze all available information based on rationality thinking. A rational investor tries to
control the factors that can influence the behavior of market participants in the future such as information
and forecasting. This is done by gathering as much information as possible. The purpose of investment
activity is not to gain a quick profit, but a steady increase in investment, in a relatively long period (long-
term). These investors are willing to take risks if it is known that the investment is not profitable in the short
term but safe for the long term. If the goal cannot be achieved with a certain level of risk (or even without
risk), then at least the risk must be controlled (Natapura, 2009).

According to Frederick (2005), researchers can ignore cognitive abilities because they are more
interested in the average effects of some experimental manipulations. On this view, individual differences
(in intelligence or other things) are perceived as distractions - only as an unexplained "unexplained"
source of variants. Second, most research is done on college students, who are widely considered to be
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quite homogeneous. Third, characterizing performance differences in cognitive tasks requires terms ("1Q"
and "talents" and such) that many fear because of their relationship to discriminatory policies. In short,
researchers may be reluctant to learn something they do not find attractive, which is not felt much
difference in the subject area obtained easily, and that will get them into trouble. But as expressed by
Lubinski and Humphreys (1997), the abandoned aspects do not cease to operate because they are
abandoned, and there is no good reason to ignore the possibility that general intelligence or more
specific cognitive abilities are important decision-making factors in the face of risk aversion. Based on
research of Dohmen et al. (2017), an individual with a higher cognitive ability is significantly more willing
to take risks in the lottery experiments compared with an individual who has a lower cognitive ability who
is more likely to be risk-averse. Someone with lower cognitive ability tends to retreat and do not want to
get greater results if it has a big risk. He prefers to get moderate results with lesser risk. Therefore, the
second hypothesis in this study can be formulated as follows:

Hy: Lower cognitive ability has a positive and significant effect on risk aversion.
. Personality

Decision-making in terms of risk-related is also influenced by psychological factors such as
personality. According to Crysel et al. (2013) personality is an individual way of interacting, reacting, and
acting with other individuals and is often shown through measurable characteristics. Personality is a
dynamic and organized set of characteristics possessed by a person that uniquely influences their
environment, cognitions, emotions, motivations, and behaviors in various situations. Based on research
conducted by Goldberg, L. R. (1990), it is known that there is five personality that is extraversion,
conscientiousness, and openness personalities to experience which tends to choose investment
instrument with high-risk level, while personality with the character of agreeableness and neuroticism will
tend to choose the instrument of low investment risk. But this study will not discuss deeply this five
personalities. We will only discuss further the personality of neuroticism.

Neuroticism is a personality dimension that assesses one’s ability to withstand stress. Positive
characteristics of neuroticism are called Emotional Stability. Individuals with emotionally stable tenders
calm when facing a problem, confident, have a firm stand. While the negative characteristics of
Neuroticism are emotional instability associated with high anxiety and highly sensitive (John et al., 2008).
These individuals tend to have a pessimistic outlook that may affect their willingness to assume
investment risks (Joyce & L, 2013). And they experience nervousness that is “a little worse than normal”
in a given situation or someone who is “a bit more cautious” before making a big deal. Not everyone that
is jealous, anxious, or guilt-stricken can be regarded as a neurotic person, and many people that are
neurotic do not show signs of anxiety. But there is some proof that those with the neuroticism personality
type do seem to experience more anxiety than those without anxiety. According to Rammstedt& John
(2007), neurcticism is a person who is easily anxious, angry, depressed, influenced by others, and
carried away emotion. These individuals tend to have weak analytical and critical thinking skills, so this
tends to make them take lower risks due to excessive anxiety when making high-risk decisions.
Therefore, the third hypothesis in this study can be formulated as follows:

Has: Neuroticism personality has a positive and significant effect on risk aversion.

Figure 1: Research Model
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Experimental Design and Procedure
. The Participants and the Setting

The participants of this study consisted of 100 students from Atma Jaya Catholic University in
Jakarta. The average age was 21 years and at their last year in the university which 51% of the subjects
were female. All of the participants studied Economics and business majority in accounting. The subjects
were recruited among the students of two Management Accounting classes. The experiment consisted of
4 phases. At the start of each phase 1 to 4, separate instructions were read aloud.

o Procedures and Data Gathered

In the first phase of the experiment involves 9 direct pairwise choices. Each consists of a choice
between one lottery that would be preferred by a prudent individual and an alternative that would be
preferred by the imprudent decision maker in which both are related to risk aversion. An example of a
choice as presented to participants can be found in Figure 2. In both stages, all subjects were presented
with all the lotteries in the same order.

LEFT RIGHT
+Rp40.000,00
50%
50% __.RplCU.OUD‘MQQ-...__\_ 50%  Rpl00.000,00
4 50%  -Ro40.000,00 &
i _+Rp40.000,00
50%  Rp40.000,00 50% Rp40.000,007
-R540.000,00

Figure 2: Example of a Choice from Phase 2 of the Experiment

In the example of a choice shown in the figure, with 50% probability Left yields Rp100.000,00
and an additional 50/50 lottery yielding either a further gain or loss of Rp40.000,00. Otherwise, Left yields
Rp40.000,00. Similarly, Right yields either Rp100.000,00 or Rp40.000,00 and an additional 50/50 lottery
yielding either a gain of Rp40.000,00 or a loss of Rp40.000,00, both with 50% probability. Thus, the
choice between left and right amounts to whether the subject prefers to apportion a zero-mean
Rp40.000,00 risk to a state with relatively high wealth (left), or to a state with relatively low wealth (right).
A choice for left (right) indicates that the decision maker can better cope with the zero-mean Rp40.000,00
risk when she has relatively more (less) wealth, implying that she is prudent (imprudent). The precise
lotteries that were used are given in Table 1. In line with the existing literature (Deck and Schlesinger,
2010, 2014; Noussair et al., 2014), we use the number of prudent choices that a subject makes as a
measure of the individual strength of prudence. If an individual chooses the prudent option in 5 or more of
the 9 decisions she takes, we classify the individual as prudent and positive decision-making related to
risk aversion. Analogously, if she chooses the prudent option in 4 or fewer instances, the individual is
said to be imprudent and not a decision maker related to risk aversion.

Table 1: Prudent Lotteries used and Choice Proportions

Choice # Lottery displayed on left Lottery displayed on right % of instances in which
prudent choice was made
1 (10+(4_-4)4) (10_4+(4_-4)) 88.0***
2 (6+(1_-1)1) (6_1+(1_-1) 79.5%%*
3 (12+(2_-2)3) (12_3+(2_-2)) 79.5%**
4 (9+(2_-2)3) (9_3+(2_-2)) T4.7%+*
5 (8+(4_-4)4) (8_4+(4_-4) 83.1%*
6 (6+(1_-1)3) (6_3+(1_-1) 73.5%+*
7 (7+(2_-2)2) (7_2+(2_-2)) 85.5%**
8 (11+(3_-3)3) (11_3+(3_-3)) 88.0***
9 (13+(4_-4)4) (13_4+(4_-4)) 85.5%**

(x_y) indicates a lottery with an equal probability of receiving either x or y; outcomes in tens of thousandsrupiah; ***
indicates significant difference at 1% level from the random choice between left and right option, binomial test, two-
sided.
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The second phase of the experiment, cognitive ability is measured using Raven’s advanced
progressive matrix test (Raven et al., 1998), a protocol commonly used to measure intelligence. The task
involves choosing the correct selection of eight alternative possibilities to complement the 3-by-3 abstract
matrix of abstract symbols in a consistent pattern. Because of the limited amount of time available in our
experiment, we used the short form of the test proposed by Bors and Stokes (1998) that consists of 12
tasks. Each subject was given a total of 10 minutes to complete the 12 tasks and was allowed to revise
the answers if time allowed.

In the third phase of the experiment consists of a questionnaire designed to obtain a
classification of personality. More specifically, we use The Big Five Personality Test by TRUITY. But this
study of its scope is narrowed by examining only the personality of neuroticism. Answers to the
guestionnaire about the subject personality were given a choice on a scale of 1 (inaccurate) to 5
(accurate) totaling 52 numbers within 15 minutes. In addition, background information on subjects
regarding age and gender was also collected. There is some previous evidence that the dimensions of
neuroticism are positively associated with risk aversion (Nicholson et al., 2005; Becker et al., 2012). We
are unaware of any previous work that connects personality characteristics and prudence.

For the final phase of our experiment, we conducted a Risk-Taking Test to measure the score of
risk-averse that was scientifically validated by PsychTests. This test consists of 58 questions in 30
minutes. From the test number 1 to 43 subjects can choose the answer between 1. Completely Agree; 2.
Completely Agree- Somewhat Agree / Disagree; 3. Somewhat Agree / Disagree; 4. Somewhat Agree /
Disagree- Completely Disagree; 5. Completely Disagree. While the test number 44 until the last number
require all the participants to choose one statement that best describes the subject itself related to risk
selection. Thus, for each participant, we observe as they perform the tests given as research data to
measure the prudence (phase 1), cognitive ability (phase 2), personality dimension (phase 3), and the
last test to measure risk aversion (phase 4). Figure 3 below shows the timeline of the experiment.

Phase 1 Phase 2 Phase 3 Phase 4
Measurement: Prudence Cognitive ability Personality Risk Averse
preference (Neuroticism)
Task: 9 pairwise choices | 12Raven’s progressive The Big Five Risk Taking Test
between lotteries matrices tests personality tests

Duration: Variable 10 minutes 15 minutes 30 minutes

General and Instruction Instruction Instruction

phase 1 phase 2 phase 3 phase 4
instructions

Figure 3: Timing of Experiment

The design we have selected is meant to document correlate with decision-making on risk
aversion, rather than causal relationships. Identifying the correlation of risk aversion in decision-making is
the purpose of this study.

Discussion
. Hypothesis Testing Results

Data analysis was obtained by using SPSS software linear regression analysis to know the
influence of prudence, lower cognitive ability, and neuroticism personality to risk aversion. The analysis
results of simple regression which includes R-square value, F-value, parameter coefficient and t-value of
existing parameters can be seen in Table 2.

Table 2: Regression Results for the Model Under Test

Variable Beta t- value
Constant 43.614 2.259
Prudence 3.372 1.148
Lower Cognitive Ability .286 2.902 ***
Neuroticism Personality 11.408 1.861 *
R- square .262
Adj R- square .223
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F-test 6.671
Dubir-Watson 1.670
p-value .000

*** Significant level of 1%
**  Significant level of 5%
*  Significant level of 10%

A clear majority of individuals in the study were prudent. 26% (26 of 100) of subjects made a
prudent decision at every opportunity. Another 50% (50 of 100) made a prudent choice between 5 and 9
times, indicating that they have a chance to do so. Thus, 76% of individuals are classified as prudent.
24% (24 of 100) of subjects made 4 or fewer prudent choices are classified as imprudent. Prudence is
the first variable in this study. When viewed theoretically, prudence has an effect on risk-averse but this is
not in line with the result. The results mean that prudence has an insignificant correlation to risk-averse
and do not support research conducted by Kimball (1990) that the absolute prudence is a theory of
precautionary saving that very similar to the theory of risk aversion based on the concept of prudence.
Prudence defines the measures or how strong an investor's motive to demand a prevention premium that
is equal to a small and actuarially neutral risk. If an investor more absolute prudent, it means the more
equivalent precautionary premium he will demand a certain level of risk.

These experiment results are similar to those observed by Ebert and Wiesen (2011) for the
correlation of prudence and risk-averse. Based on these results, there is a difference between theoretical
and empirical literature on prudence and risk-averse relationships. There are various theories about the
results of prudence research, but only a few of prudence studies that support the relevance and validity
of the theory. Prudence is an effort undertaken to reduce the probability of occurrence of an adverse
effect. In many cases, prudence is examined on the assumption of risk neutrality (Eeckhoudt and Gollier,
2005). Because prudence has a neutral assumption against risk (neither risk-averse nor risk seeking),
prudence only sorts, predicts, and mapping problems that will happen by grouping any conditions that
can occur and compare the results to be gained as well as the risks that accompany it. People who have
high prudence skills will be able to map problems or risks better but remain neutral, not automatically
making them take or avoid problems. An individual with risk neutral decision is not affected by the degree
of uncertainty in a set of outcomes, so an individual who is risk neutral is indifferent between choices with
equal expected payoffs even if one choice is riskier. The results show that individual prudence ability has
no effect on risk aversion. The next variable in this study is cognitive ability. Cognitive ability theoretically
correlates to risk-averse. These results do not support research conducted by Frederick (2005) indicating
that cognitive ability has no significant effect on risk-averse. But the result of this study supports, the
opinion of Lubinski and Humphreys (1997), the abandoned aspects do not cease to operate due to
abandonment, and there is no good reason to ignore the possibility that general intelligence or more
specific cognitive abilities are important decision-making factors in the face of risk aversion. Sowe cannot
ignore cognitive abilities because, in this view, individual differences (in intelligence or otherwise) are not
perceived as distractions- just as unexplained diversity.

The results of this study are consistent with the results of Dohmen et al. (2017) which says that
individuals with higher cognitive ability are significantly more willing to take risks compared with those
people who have a lower cognitive ability who are more likely to be risk-averse. We find a significant
relationship between cognitive ability and the measure of risk aversion, which the results based on the
experimental measures are not due to confusion. An individual who has higher cognitive ability tend to
think everything in detail for every decision to be taken. Usually, before an individual makes a decision,
he first thinks of alternatives to be taken. If the results to be obtained from the alternative will be greater
than the result of the risk, then he will take the alternative. But if he finds some alternative that can
produce something profitable he will compare some of these alternatives with the aim of getting the
maximum profit. For example, if he is faced with two alternatives, the first alternative is more favorable
than the second alternative, but both beneficial alternatives are directly proportional to the risks, so
someone with higher cognitive ability will still choose the first alternative with more favorable outcomes
and equal risks. Therefore, higher cognitive ability people are more likely to take risks in order to obtain a
favorable outcome. While a person with lower cognitive ability, if he sees an opportunity to get great
results but has a high risk, he tends to retreat and do not want to move forward to get that great result.
He prefers to get moderate results with little risk. So people who have lower cognitive ability can be
regarded as a risk-averse person.
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The last variable to be discussed is the neuroticism personality. The results of the research
proved the same as the theory that neuroticism personality has a significant correlation to risk-averse.
Neuroticism personality is related to high levels of negative life occurrence, low levels of psychosocial
functioning and with poor parenting, which in turn are associated with the children’s level of psychosocial
functioning and symptoms (Hodgins et al, 2002). These findings suggest that neuroticism is not a
disorder but the influence of parental behavior that affects the mental health of their children. The trait of
neuroticism may play a critical role in the development of depressive disorders, conferring an inherited
vulnerability and leading to parental behavior associated with impaired functioning among the children.

Based on the research that has been done, the results show that those who have the tendency
to high neurotic score show significant pressure when facing uncertainty because they tend to think only
from the negative sides. Therefore, they choose to be silent or even retreat when faced with challenges
or circumstances that make them uncomfortable. Those who exhibit a neurotic tendency seem to do
something they can try to avoid negative consequences and events, and this causes them to become
more cautious in life while simultaneously becoming much more productive, as it shows a significant
boost to success and avoids negative issues.

Conclusions

The focus of the study here is to better understand the connection between prudence, cognitive
ability, and personality correlate to risk-averse decisions. The results of statistic test show that prudence,
cognitive ability, and personality simultaneously have no significant effect on risk-averse. Therefore, the
first hypothesis in this study is unacceptable, meaning that prudence partially has no significant
correlation to risk-averse. While the second, and the third hypothesis are accepted, that means, cognitive
ability and neuroticism personality partially has a significant correlation to risk-averse.

Prudence can lead to insignificant correlation to risk-averse because there is a gap between
theoretical and empirical literature on prudence. In line with Eeckhoudt and Gollier(2005) who say,in
many cases, prudence is examined on the assumption of risk neutrality. Some behavioral implications of
prudence have been shown, but there is very little empirical such as experimental and research on
prudence to support the relevance and validity of these theories which say prudence has an influence on
risk aversion. Therefore, in this paper, we propose, implement, and examine for robustness a method
testing for prudence towards risk-averse and more research needed to identify the empirical link between
prudence and risk-averse.

The limitations of this study are the variables are limited to prudence, cognitive ability, and
personality, so it is advisable for researchers to further add other research variables such as emotional
state and stress levels. According to Breaban et al. (2016), there is an important connection between
emotional state and risk preference. Emotions and risk aversion have established a clear and important
relationship because specific emotions such as fear, anger, and happiness associated with decision-
making related to risk aversion.

While based on research from Robbins and Judge (2002), stress is a dynamic condition where
an individual is faced with opportunities, limitations or demands in accordance with expectations of the
results he wants to achieve in important or uncertain conditions. Therefore, stress assessed can play a
role in influencing risk avoidance decision making. The number of limited respondents also become an
obstacle in this research.
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