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Abstract

This article examines insurance choices, observed through a laboratory experiment.
We find that proposing a single insurance policy for multiple risks, known as bundled
insurance, reduces the demand for coverage while mitigating adverse selection effects and
enhancing insurers’ ability to manage losses. In contrast, offering a separate contract
for each risk increases coverage for insured individuals but exposes insurers to greater
adverse selection. Finally, we test a new type of insurance called semi-bundled insurance,
which lies between separate and bundled insurance, conditioning the insured to choose a
minimum number of risks to cover. Although we do not observe a significant difference in
insurance coverage compared to separate insurance, we note an improvement in managing
adverse selection relative to separate policies. These findings provide promising perspectives
for addressing the issue of underinsurance while maintaining a minimum diversification

of risk, which is essential for the sustainability of insurers.
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1 Introduction

Most of the individuals’ decisions implies risk. These decisions may be related to various
domains like economics (income, career, etc.), environment (adaptation, mitigation, etc.),
health (sport, fooding, etc.), finance (investment, portfolio, etc.)... All of these decisions are
related to risk and consequently, the individuals take their decisions in a risky environment. In
order to face these risks, different measures may be implemented. First, individuals can adopt
prevention activities aiming at reducing either the probability of occurrence of the negative
event, or the associated damage or both. Second, they can subscribe an insurance contract

allowing to transfer the risk from the insured to the insurer.

Insurance is a major tool against lots of risks. Indeed, in our modern society, it is possible to
insure many possible losses linked to various assets like house, phone, life, pets, agricultural
activity, car, etc. The insurance contracts allowing to protect these assets propose, most
of the time, to cover against several potential hazards. For example, homeowners insurance
contract allows to cover against burglary, fire, degradation, etc. The car insurance contract
offers protection against car accident, but also theft or terrorist attack. In the same way, in
agriculture, exists the multi-peril crop insurance contract covering against different natural

hazards (drought, frost, etc.).

In general, individuals do not really have the options to choose for the hazard(s) for which
they want to protect. The proposed insurance contracts are bundled. From the insurer’s
perspective, bundling ensures risk diversification, reinforcing mutualization in their portfolio,
and reducing the cost of managing policies. With separate contracts, insurers would need
to implement different policies depending on the choices made by insured individuals. It
also helps to mitigate adverse selection effects, as individuals tend to select coverage related
to hazards for which they are significantly exposed when given the choice. However, from
the point of view of the insured, this bundling may correspond to an increased insurance
premium that may appear relatively important compared to the related risk level. Indeed, if
they are mainly exposed to one hazard but have to pay an insurance premium corresponding
to coverage against several hazards, they may be discouraged to subscribe. This intuition is
confirmed by the answers to the survey conducted by |Koenig and Brunette| (2024) on French
farmers. They show that one of the main obstacle to crop insurance for French farmers is
that this regulated insurance covers 15 hazards. However, farmers are generally exposed to
one, two, or three of these hazards. They estimate that the premium they would have to

pay, even if largely subsidized, does not reflect their level of risk, leading to the low level of



insurance demand in this market. Even if Landry et al.,| (2021) and |Wang et al.| (2012) show
that there is demand for bundled insurance in practice, they do not compare this demand
to demand for individual policies. Consequently, the way individuals behave towards these
bundling insurance contract as compared to separate insurance contract is still a relevant

research question.

This issue is all the more important in a context of increasing risks and public budgetary
restrictions. Bundled contracts generate underinsurance and, as the risks increase, this means
that the State will be called upon to cover the damage, and in a context of budgetary
restrictions, this will pose problems. The current trend is therefore to give the market a
central role in covering risks and to encourage people to take out insurance policies. We
are looking at ways of doing this, with a view to proposing innovative solutions. At first
sight, a rather simplistic solution would be to allow an “a la carte” choice, but we quickly
realise that this poses problems of asymmetric information. Our work therefore goes a step
further and compare some of the possible solutions: separate contracts, bundled contracts

and semi-bundled contracts (a mixture of the two previous contracts).

Bundled contracts in insurance have been addressed in the literature, for a long time, especially
through experimental economicsm Slovic et al.| (1977) were the first to deal with this topic
experimentally with a population of students. They ask the subjects if they prefer to insure
jointly a low and a high probability risks, or separately each risk. They showed that, on
average, subjects were willing to spend 30% more for an insurance contract that covers both
risks than the sum of their willingness-to-pay for two separate contracts, suggesting that
bundling can increase insurance subscription. The authors justify this result by the fact that
individuals tend to neglect losses that are very unlikely to occur. However, when such a
rare loss is bundled with a small but more probable loss, it prompts them to consider insuring
against the bundled risks. This comparison between separate and bundled insurance contracts
is not the main point of the article since the research question is about the insurance choice
between event having a moderately high probability of inflicting a relatively small loss and
low-probability high-loss events. In addition, the article addresses the question only from the

point of view of the insured, neglecting the insurer side.

Few years later, |Schoemaker and Kunreuther|(1979)) obtained a different result with a population

composed with students and clients of an insurance agency. Their experiment was designed

!The bundled insurance contracts are also analysed more recently with a theoretical approach, especially

linked to asymmetric information (Annan, [2020; |[Fluet and Pannequin) [1997; [Webb} 12009)).



with the primary objective of comparing the adequacy of two theories to the observed behaviors
(expected utility theory and prospect theory). However, they found that the proportion
of their subjects willing to pay more for a bundled insurance contract than for individual
contracts was lower than the proportion of subjects who were willing to pay less. They
justified their results by the limited ability of people to process information, which is more
challenging in a contract covering different risks than in a contract covering a single hazard.
Again, the comparison between separate and bundled insurance contracts is not the core of
the article. The idea is to look if expected utility theory is contrasted with prospect theory in
terms of individual’s insurance choices. Only the insured choices is analysed, not considering

insurer. Finally, the results come from descriptive statistics.

These two experiments were not contextualized, and the risks were represented through
lotteries. There also exist contextualized studies such as the one proposed by [Schade et al.
(2012), where the subjects were offered insurance contracts against the risk of fire and theft
of an inherited painting or sculpture, or individual policies that cover these risks separately.
They found results in accordance with Slovic et al.| (1977), suggesting preferences for bundled

contracts.

More recently, Robinson and Botzen (2023) conducted an experiment with homeowners in
the Netherlands and the UK. They were asked their willingness-to-pay to insure their home
against the flood, fire and burglary risks only, as well as all three risks together. The authors
show that the willingness-to-pay is higher to cover separate risks than to cover the risks jointly

in the UK. In the Netherlands, they do not find a significant difference.

To conclude, the results are not unanimous in the literature and depend on the contextualization
or not of the experiment (contextualized for [Schade et al. (2012]) and Robinson and Botzen
(2023)) and not for|Slovic et al.| (1977) and |Schoemaker and Kunreuther| (1979)), the population
(students for Slovic et al.| (1977) and partly for |[Schoemaker and Kunreuther| (1979), and not
students for the other), low or high probability event, the country (UK, Netherlands, US,
etc.), etc. In addition, this literature focuses only on the demand side of the insurance
market, whereas separate contracts represent higher management costs for the insurer and
potential exposure to adverse selection, while bundled contracts may discourage insurance
subscription. Finally, these articles compare a bundled contract and a separate one, but do
not propose alternative solutions that might provide a compromise to address the willingness
to choose from an insured point of view and the diversification need from the insurer point of

view.



In this context, we propose a laboratory experiment in which we compare bundled contract
with separate ones, but we also proposed a new type of contract, called “semi-bundled”,
possibly reconciling both sides of the insurance market, supply and demand. For that purpose,
we conduct an experiment with a population of students. The experiment is decontextualized.
We assume four different risks (represented through lotteries and urns) associated with either
low or high probability occurrence. We consider three different contracts: separate, bundled
or semi-bundled. In the separate contract, the four risks may be covered by four different
contracts. In the bundled contract, the four risks are covered jointly by one unique contract.
Finally, in the semi-bundled contract, the subjects have to choose at least two risks among

the four to be covered in one unique contract.

The remainder of our paper is structured as follows. First, we describe the theoretical
framework of our experimental design, the parameters used and the expected results. Next, we
present the results, including the experimental procedure, descriptive statistics, the method,
and econometric results. Finally, we conclude by discussing our findings and their implications
for the insurance market, as well as addressing the limitations of our work and avenues for

future research.

2 Experimental Design

2.1 Theoretical Framework

Let’s consider an individual ¢ with wealth W. The individual faces a probability p; of losing
an amount L. The loss is related to an event that can arise from J = 4 different hazards. We
suppose that the loss cannot be suffered more than onceE| pi,j corresponds to the probability
of losing L because of hazard j such that Z?:l pij = p;- For simplicity, we assume that for
each hazard j, individuals are equally distributed between two profiles corresponding to two
different probabilities, either "low", pr, ;, or "high", py ;, such that 0 < pr; < py; < 1 and
Zj‘:lpHJ < 1. Thus, we note p; = E(p;) = % the population expected probability

that loss occurs because of hazard j.

Suppose that an insurer offers insurance to cover the entire loss L, caused by hazard j, at the

actuarial price without segmentation. This implies that the premium P; corresponding to the

2For example, once the harvest is lost due to a flood, drought cannot worsen the situation.



insurance coverage for a loss L is independent of pmﬁ (non-segmented), with a loading factor

equal to 0 (actuarial price), and is defined by the insurer such that P; = p;L.

Now suppose that individual ¢ perfectly observes their probabilities p; ; of losing L with respect

to the different hazards j and has to make decisions under three different insurance schemes :

e Separate contracts: Individual ¢ has the possibility to choose the hazard which will be
covered. It consists of making J = 4 independent insurance decisions, where for each

decision they must choose between the insurance contracts { Pj, L} or remain uninsured.

e Bundled contracts: Individual ¢ does not have the possibility to choose the hazard for
which they will be covered. It consists of making a unique insurance decision where
they must choose between the insurance contract covering the J = 4 possible hazards

{P= Z?:l Pj, L} or remain uninsured.

e Semi-bundled contracts: Individual ¢ has the possibility to partly choose the hazards
for which they will be covered, but they are constrained to choose at least 2 hazards to
be insured. It consists of making a unique insurance decision where they must choose

between 11 different contractdd or remain uninsured.

2.2 Parameters

This theoretical framework is implemented through an experiment structured into three parts,
each corresponding to a different insurance scheme: Separate, Bundled, or Semi-bundled (i.e.,
within-subject design)ﬁ The order of the three insurance schemes is defined at the session level
with three tested orders: Separate/Bundled/Semi-bundled, Bundled/Separate/Semi-bundled
or Bundled/Semz’-bundled/Sepamteﬁ

3This corresponds to a situation where individuals’ characteristics are unobservable from an insurer’s point

of view or to a regulated market where characteristics cannot be used to discriminate profiles.
4They select either 2 hazards among 4, (‘21) = 6, generating 6 possible contracts; or 3 hazards among 4,

(g) = 4, generating 4 possible contracts; or all 4 hazards, generating an additional possible contract.

5We chose a within-subjects design because we elicit individual preferences, such as risk preferences, and

examine how these characteristics influence behavior across different conditions.
5Due to budget constraints, we are not able to test all possible orders (3! = 6), which would require a

significant number of participants. We decided to choose two orders with the Semi-bundled scheme at the end,
as the Semi-bundled scheme does not exist in the market and its implementation will follow a market context
where either Separate or Bundled schemes have already been implemented. The last order chosen allows us to
control for potential boredom or learning effects that may influence the results for the Semi-bundled scheme

by placing it in an alternative position (i.e., second in the sequence order).



Each part consists of 9 rounds, where participants receive information about their probability
of loss from 4 different hazards, the amount of loss, and their initial wealth. Amounts are
expressed in ECUs, and, for simplicity, the wealth W and the loss amount L are the same for
all independent rounds, with W = 1000 and L = 800. The choice of L < W is constrained by
experimental feasibility since participants cannot lose money, which might be the case in the
event of a loss of the entire wealth due to a hazard not covered by the insurance premium paid.
For simplicity, we decide that insurers offer a comprehensive insurance, while in real-world

practice, full coverage is rarely offered due to moral hazard issues.

The loss event is determined by a random draw of a ball from a basket containing 100 balls,
either colored or white. If the randomly drawn ball is colored, then the individual incurs a
loss of L. This mechanism is similar to those used in Bajtelsmit et al| (2015); Laury et al.
(2009); Mouminoux et al.| (2024); [Slovic et al.| (1977). Additionally, due to the four different
possible hazards, balls are either white or one of four colors. We thus define p; ; = % where
N; j corresponds to the number of balls of color j in the basket of individual ¢. This means
that the cause of the loss is determined by the color of the ball randomly drawn. Participants
receive the information about their probabilities of loss at the beginning of each round, thanks

to a picture of their basket alongside a text detailing the number of balls of each color.

We have defined 9 distinct risky situations (i.e., corresponding to the 9 rounds of each part)
to encompass a broad spectrum of total loss probabilities, ranging from 16% to 40%. The
9 situations correspond to different possible combinations of four hazards, each with two
probabilities: low or high. We assume that the color of the ball related to each hazard does
not modify the decision, which allows us to reduce the total number of combinations (2* = 16)
to 9. For instance, we do not consider {p;1 = 5%;pi2 = 3%;pi3 = 5%;pia = 5%} since we
have already considered {p;1 = 3%;pi2 = 5%; pi3 = 5%;pia = 5%}. This approach ensures
a comprehensive analysis while strategically minimizing the number of combinations tested.

The 9 different risky situations are described in Table [1]

The 9 distinct risky situations are the same for the three parts. The order of the risky
situations is randomly determined for each participant and for each part. Each participant
plays a total of 9 x 3 = 27 rounds. They are informed that the final payment of the main
game is determined by a random incentive lottery procedure. After all rounds are completed,
one round out of the 27 rounds (i.e., among the three parts) is selected at random, the
associated risk is enacted, and the final payment is calculated based on the decisions made by
the participant in that round. This method helps to prevent a potential portfolio effect and
keeps participants engaged until the end of the game (Charness et al., [2016)).



Round ¢ pi1 pi2 pis  pia D

3% 3% 5% 5% 16%
3% 5% 5% 5% 18%
5% 5% 5% 5% 20%
3% 3% 5% 15% 26%
3% 5% 5% 15% 28%
5% 5% 5% 15% 30%
3% 3% 15% 15% 36%
3% 5% 15% 15% 38%
5% 5% 15% 15% 40%

© 00 N O Ut s W N

Table 1: Probabilities of Loss per Hazard

Using these parameters and according to the theoretical framework described above, the
insurance premiums related to each of the J = 4 hazards are, respectively, P, = P, =
PIXL=p3 x L=4% x 800 =32 and P3 = Py =p3 X L =p; x L = 10% x 800 = 80.

2.3 Expected Results

We are interested in determining the effects of different insurance schemes on the choices of
insured and their consequences for both the insured and the insurer. Compared to Separate
contracts, Bundled contracts can discourage insurance from the insured’s point of view while
improving portfolio diversification from the insurer’s perspective. Additionally, we wish to
determine if Semi-bundled contracts can partially reconcile these two aspects by offering an
alternative preventing a decline in insurance coverage as well as guarantees a significant level

of diversification, thereby enhancing the insurer’s ability to cover losses.

We thus analyze two different measures. First, we examine the average insurance coverage
levels, which correspond to the percentage of the expected loss that is insured and it is equal

W, where k € {1,2,3,4} represents all hazards covered by the insurance contract

to
chosen by the participant with a probability of loss of p;. A higher coverage level means that
participants are better protected against potential losses and consequently shows a higher
willingness to pay for insurance. Second, we examine the average insurer performance, which
corresponds to the difference between the premiums paid by the participant and the expected

loss covered by the insurer. It is equal to (P; — L x >, 1 Pik)- The higher this value, the



better insurers are able to manage the loss!]

We look at the expected results under three contexts: risk neutrality of the decision maker,
expected utility and prospect theory frameworks that allow to go beyond risk neutrality (risk

aversion loss aversion, probability distortion).

2.3.1 Risk neutrality

Considering a risk-neutral individual, Table[2]summarizes the theoretical values of the coverage
level and insurer performance for the nine rounds, each corresponding to a probability p; and
the three insurance schemes. The risk-neutral individual’s theoretical insurance choices are

detailed in Table [7]in Appendix.

Coverage Level Insurer Performance

bi Separate Bundled Semi-bundled Separate Bundled Semi-bundled
0.16 0.0% 0.0% 0.0% 0 0 0
0.18 27.8% 0.0% 22.2% -8 0 0
0.20  50.0% 0.0% 50.0% -16 0 -16
0.26  57.7% 0.0% 69.2% -40 0 -32
0.28  71.4% 50.0% 71.4% -48 0 -48
0.30  83.3% 100.0% 83.3% -56 -16 -56
0.36  83.3% 100.0% 83.3% -80 -64 -80
0.38  92.1% 100.0% 92.1% -88 -80 -88
0.40  100.0%  100.0% 100.0% -96 -96 -96
0.28  62.9% 50% 63.5% -48.0 -28.4 -46.2

Note: Last row corresponds to the average.

Table 2: Theoretical Coverage Level and Insurer Performance according to Insurance Schemes

and p;

Theoretically, under Separate contracts, a risk-neutral individual chooses to purchase insurance
against hazard j if and only if p; ; —p; > 0. Since the insurer sets the premium based on the
population’s expected probability of a loss occurring due to hazard j, pj;, this implies that
the premium the individual needs to pay to transfer the entire risk of hazard j to the insurer
is lower than the expected value of their potential loss. In this case, the insurer is subject

to adverse selection, as only the "bad" risks for each hazard j (i.e., high-risk individuals) are

"This corresponds to the expected margin of the contract.



likely to subscribe to the related insurance.

In Bundled contracts, a risk-neutral individual chooses to purchase insurance if and only if
p; —p > 0. This means that an individual with p; ; — p; < 0 may purchase insurance against
hazard j if the sum of probabilities for other hazards —j, p; _;, is sufficiently higher than the
respective population’s expected probability p—; such that p; —p; ; < p; —; —p—;. In that case,
Bundled contracts lead to an increase in the individual’s average insurance coverage, since
at least one hazard is covered, which would not have been covered under Separate contracts.
This is the case in the experiment when p; € {0.30,0.36,0.38} (see Table [2)).

Conversely, an individual with p; ; —p; > 0 may choose to forgo coverage for hazard j, if
the sum of probabilities for other hazards —j, p; —;, is sufficiently lower than the respective
population’s expected probability p—; such that p; ; —p; < p—; —p;,—;j—. In this case, Bundled
contracts lead to a decrease in the individual’s average insurance coverage, since at least one
hazard is not covered, which would have been covered under Separate contracts. This is the
case in the experiment when p; € {0.18,0.20,0.26} (see Table .

In the experiment, we reasonably assume that the variance of the probability distribution
for a hazard, Var(p;), increases with the population’s expected probability pﬁﬂ Indeed,
we have p1 = P2 = 4% with Var(p1) = Var(p:) = ﬁ, and p1 = pz = 10% with
Var(p1) = Var(pz) = 1335 Hence, the decrease in individuals’ average insurance coverage
dominates, leading to lower demand for insurance under Bundled contracts compared to

Separate contracts.

Let’s take a simple example to illustrate this result. Suppose we have only two hazards with
their respective expected values p; = M and py = M, where individuals for each
hazard j can be, with equal probability, either a low-risk individual ¢ with p; ; = pJL or a high-
risk individual ¢ with p; ; = pf, with ij < pf. Suppose that Var(p1) < Var(pz), meaning

that (p! —p1) = (p1 — pf) < (W5 —P2) = (P2 — P5).

A risk-neutral individual ¢ with p; 1 = pf and p; 2 = p% never subscribes to cover any hazard,
regardless of whether the contract is Bundled or Separate. Similarly, a risk-neutral individual
© with p; 1 = p{l and p; o = pg always subscribes to a contract to cover all hazards, regardless

of whether the contract is Bundled or Separate. In these two cases, there is no difference in

8When populations exhibit heterogeneity in their risk profiles, a higher expected probability of a hazard
typically corresponds to a larger spread of individual risk levels (Boucher and Denuitl 2006} |[Shi and Valdez,
2014)).



insurance demand between the two contract types.

Now suppose an individual 7 with p; 1 = plL and p; 2 = pgl . In this case, since pg —Ppa > p1— plL,
the individual subscribes to the Bundled contract. Thus, compared to the Separate contract
situation, the individual will cover hazard 1 while p¥ < 71, leading to an increase in coverage

b plL
y pr+pll”

Now suppose an individual 7 with p; 1 = p{l and p; 2 = p%. In this case, since p{{ —p1 < p2— p%,
the individual does not subscribe to the Bundled contract. Thus, compared to the Separate

contract situation, the individual renounces coverage for hazard 1 while p{{ > p1, leading to

H
a decrease in coverage by —i—.
p1 +Pp3
. . . . . pL pH
Overall, the decrease in coverage is more important than the increase (i.e., 2 +1pH < ij—pL ),
1 2 1 2

leading in average to a decrease in insurance demand for the Bundled contract compared
to the Separate contract. However, because the Bundled contract leads individuals to cover
hazard j even when p; ; < pj;, the adverse selection is mitigated compared to the Separate

contract, resulting in higher insurance performance.

Lastly, Semi-bundled contracts lie between Separate contracts and Bundled contracts, as they
allow an increase in insurance coverage compared to Bundled contracts and improve insurer

performance compared to Separate contracts.

Comparing Semi-bundled contracts and Separate contracts, decision-making differs only when
risk-neutral individuals cover a single hazard. Indeed, in our experiment, the Semi-bundled
contract requires individuals to choose at least two hazards to be insured. An individual who
does not cover any hazard under Separate contracts will also remain uninsured under the
Semi-bundled contract. An individual who covers at least two hazards is already compliant

with the Semi-bundled contract condition.

However, an individual who covers only one hazard j, because p; ; —p; > 0, may decide to
cover another hazard k if p; j — p; > minge_;(Pr — pi ). This is the case when p; = 0.26 (see
Table. Conversely, individual forgoes covering hazard j when p; j —p; < minge_;(pk —pik)-
This is the case when p; = 0.18 (see Table H

Therefore, Semi-bundled contracts theoretically limit adverse selection compared to Separate

contracts, as they lead "bad risks" who cover only one hazard (i.e., high-risk individuals) to

In fact, when p; = 0.18, the risk-neutral individual is indifferent between renouncing coverage for hazard

1 or covering both hazards 1 and 2.

10



either exit the market or cover another hazard. It allows the insurer to better diversify its

risk, thereby improving overall performance.

Comparing Semi-bundled contracts and Bundled contracts, Semi-bundled contracts provide

more flexibility from the individual’s point of view.

A risk-neutral individual ¢ with p; ; —p; > 0 chooses to forgo coverage for this hazard under
Bundled contracts if p; j —p; < p—j — pi,—;. However, the same individuals chooses to forgo
coverage for this hazard under Semi-bundled contracts only if p; ; — pj < minge_;(Pr — pik)-
The Semi-bundled condition is more restrictive and thus less likely to be satisfied. Thus,
insurance coverage is higher for Semi-bundled contracts compare to Bundled contracts. This
is the case when p; € {0.18,0.20,0.26,0.28} (see Table [2).

Conversely, when p; ; —p; > 0 and p; ; — p; < p—j — pi—; is satisfied, the individual does
not forgo coverage for hazard j under Bundled contracts, while under Semi-bundled contracts
they only cover one additional hazard k € —j such that p; ; — p; > minge_;(Dr — pix) > 0.
Thus, insurance coverage is lower for Semi-bundled contracts compare to Bundled contracts.

This is the case when p; € {0.30,0.36,0.38} (see Table [2).

Overall, the decrease is smaller than the increase in terms of coverage rate and therefore
Semi-bundled contracts increase the average insurance coverage level compared to Bundled
contracts. The intuition is as follows: individuals will forgo coverage of a particular hazard
under a Semi-bundled contract instead of a Bundled contract only if the probability of
this hazard is sufficiently low. In any case, they remain insured. However, when a Semi-
bundled contract increases insurance coverage with respect to Bundled contracts, the increase
represents a shift from a situation where the individual is not insured at all (i.e., coverage is

equal to 0% of the risk) to a situation where there is positive coverage.

2.3.2 Expected Utility framework

For now, we suppose that individuals are risk-neutral. We now consider that individuals
make their decisions according to the Expected Utility Theory (EUT), where individuals are

risk-averse and exhibit a concave von Neumann-Morgenstern (VNM) utility function.

Following|Mossin| (1968]) and [Schlesinger| (2000)) standard theoretical insurance demand models,

for a probability p; of losing L, a risk-averse individual ¢ chooses to be fully covered in exchange

11



for a premium P = (1 + \)p;L, where A > 0 is the loading factor, if X is sufficiently low with
respect to the individual’s risk aversion. Indeed, the more individuals are risk-averse, the

greater their willingness to pay to transfer their risk.

In our theoretical framework, considering that individuals are risk-averse and make choices

according to EUT, the previous results detailed for risk-neutral individuals remain valid.

Under Separate contracts, an individual ¢ chooses to purchase insurance against hazard j if

pi,j —D; > 0, whether they are risk-neutral or risk-averse. However, a risk-averse individual 7

may choose to purchase insurance against hazard j even if p; ; — p; < 0, corresponding to a
.. . . . = _ F—ph o . )\

positive loading factor, since: P; = p;L = (1 + JTJ’) pi,j L, with s < 0.

Under Bundled contracts, a risk-averse individual chooses to purchase insurance if and only if

D —p; < 7y, where o; is the threshold above which the loading factor is too high for individual

1 to accept, according to their risk aversion, to cover all hazards.

Similarly to the risk-neutral case, an individual ¢ who does not cover hazard j but covers other
hazards —j under Separate contracts is more likely to underwrite the Bundled contract (i.e.,

choose to cover hazard j) if |p; — pi j| < [p—; — pi,—;|, while they are more likely to forgo the

coverage of —j when [p; —p; j| > |p—; —pi,—;|. Again, comparing both situations, the decrease
in insurance coverage is relatively more significant since the increase is more likely to occur
for low-probability events and the decrease for high-probability events when the variance of

probability in the population decreases with the average level of probability.

Regarding insurance performance, Bundled contracts allow for improved risk diversity since
individuals may be willing to cover hazards they would not cover under Separate contracts.

We derive two first expected results:

Expected result 1: We should observe higher average insurer performance under the

Bundled insurance scheme compared to the Separate insurance scheme.

Expected result 2: We should observe lower average insurance coverage under the Bundled

insurance scheme compared to the Separate insurance scheme.

Focusing on Semi-bundled contracts, they remain an intermediate option under Expected

Utility Theory (EUT) for risk-averse individuals.

Using similar reasoning as for risk-neutral individuals, Semi-bundled contracts offer more
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flexibility to the insured compared to Bundled contracts, enhancing average insurance coverage.
Risk-averse individuals with p — p; < &; will underwrite the Bundled contract but may forgo
coverage of hazard k£ under a Semi-bundled contract if py — p;r > 0%, where o7 is the
threshold above which the loading factor for hazard k is too high for individual ¢ to accept.
This results in decreased coverage compared to the Bundled situation. Conversely, risk-averse
individuals with p — p; > @; do not insure at all under Bundled contracts. However, if there
are at least two k € j such that py — p;x < 01, they will choose to be covered for these
hazards, thereby increasing their insurance coverage compared to the Bundled case. Thus,
Semi-bundled contracts increase average insurance coverage compared to Bundled contracts
because the reduction in coverage is smaller than the increase. Individuals will forgo covering
a specific hazard under a Semi-bundled contract only if the probability of that hazard is very
low, but they remain insured overall. When Semi-bundled contracts boost coverage relative

to Bundled ones, it shifts individuals from no insurance (0% coverage) to positive coverage.

Semi-bundled contracts limit adverse selection more effectively than Separate contracts, thereby
improving average insurer performance. Using similar reasoning as for risk-neutral individuals,
Semi-bundled contracts mitigate adverse selection compared to Separate contracts, enhancing
insurer outcomes. An individual who currently covers only one hazard j may decide to cover
another hazard k if minge_;(Pr — pix) is sufficiently low compared to p; — p; ;. Conversely,
the individual may forgo covering hazard j if minge_;(Pr — pix) is too high. In both cases,

this helps limit adverse selection.
We thus derive two additional expected results:

Expected result 3: We should observe higher average insurer performance under the Semi-

bundled insurance scheme compared to the Separate insurance scheme.

Expected result 4: We should observe higher average insurance coverage under the Semi-

bundled insurance scheme compared to the Bundled insurance scheme.

2.3.3 Prospect Theory framework

The previous expected results are based on the Expected Utility Theory (EUT) for risk-averse
individuals, which does not account for probability distortion. However, Slovic et al.| (1977
shows that decision-making in insurance is influenced by the probability level. Additionally,
Schoemaker and Kunreuther| (1979) suggests that Prospect Theory (PT) may better explain

such behaviors compared to EUT. Specifically, they show that, under certain conditions,
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bundled contracts can be preferred to separate contracts, especially when individuals tend to
underestimate very low probabilities. In such cases, pooling different hazards might lead to an
increase in insurance coverage. While deriving theoretical results under PT is more complex,

we still aim to account for the effect of probability distortion.

To achieve this, we used the risk elicitation method proposed by Tanaka et al.| (2010) to
determine two parameters, ¢ and «, for each individual. By considering a Von Neumann-
Morgenstern (VNM) utility function u(x) = 27, o corresponds to the risk preference parameter,
where ¢ > 1 indicates a risk lover, ¢ = 1 indicates risk neutrality, and ¢ < 1 indicates
risk aversion. Assuming a Prelec’s probability weighting function 7(p) = W. The
probability weighting function is linear when o = 1, as it is in Expected Utility Thgory (EU).
If & < 1, the function is inverted S-shaped, meaning individuals overweight small probabilities
and underweight large probabilities, as shown by [Tversky and Kahneman| (1992). Conversely,
if & > 1, the function is S-shaped, indicating that individuals underweight small probabilities

and overweight large probabilities.

3 Results

3.1 Procedure

The experiment was carried out between september and october 2024. Subjects (n = 367)
were bachelor or master level students from a French university. There were a total of 9
sessions, 3 for each insurance scheme order. All amounts have been expressed in ECU
(Experimental Currency Units) with 80 ECU = 1 euro. The experiment consisted of four
parts: the first three parts correspond to the insurance game under the different schemes,
and the fourth part corresponds to [Tanaka et al. (2010))’s risk-elicitation procedure based on
multiple price lists, where amounts have been adapted according to our ECU /Euro conversion
rate and budget constraintsm Approximately 41 subjects took part in each 40-minute session.
Instructions were provided at the beginning of each part. Before leaving the room to receive
their payment privately, we asked participants to answer some general socio-demographic
questions (age, gender, education, etc.). The payoffs for the different tasks were revealed
at the end of the entire experiment. The average payoff was around 16 euros, including a

participation fee of 4 euros. English translated instructions and screenshots are available in

10See Table |§| in the Appendix for the amounts. The three tables were displayed sequentially in the same
order proposed in [Tanaka et al.|(2010) for all subjects.
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Appendix.

3.2 Descriptive Statistics

Table [3|summarizes subjects’ characteristics according to the three different insurance scheme
orders as well as total, and the last column shows the results (p-values) of the Kruskal-
Wallis multiple sample test. All of these characteristics will be used as control variables in

econometric models.

On average, 59.9% of the subjects were women, the average age of the sample was 22.2
years, 47.7% of participants had a master’s degree or above, 35.4% studied or were studying
economics, 25.3% were students with a scholarship, and 52.6% had subscribed to insurance
at least once in real life. Lastly, participants were, on average, risk-averse. The average
value of the elicited risk aversion parameter was ¢ = 0.64 < 1. Additionally, participants,
on average, exhibited an inverted S-shaped weighting function since the average probability
distortion parameter was o = 0.57 < 1, indicating that they overweight small probabilities
and underweight large probabilities. As a reminder, both parameters were estimated using
Tanaka et al.| (2010) and are consistent with the classic findings in behavioral economics
(Kahneman and Tversky, [1979; Tversky and Kahneman), [1992).

Table[d] summarizes the observed coverage level and insurer performance according to insurance
schemes and the probability of loss p; across the entire sample of 367 subjects. This table
is similar to Table [2] presented in Section [2:3] which summarized the equivalent theoretical

results for risk-neutral individuals.

According to the descriptive statistics, the four expected results appear to be validated.
Indeed, we observe higher average insurer performance under the Bundled insurance scheme
compared to the Separate insurance scheme (i.e., —13.6 vs. —21.7, Expected result 1). We
also observe lower average insurance coverage under the Bundled insurance scheme compared
to the Separate insurance scheme (i.e., 60.2% vs. 62.9%, Expected result 2). Additionally,
there is higher average insurer performance under the Semi-bundled insurance scheme compared
to the Separate insurance scheme (i.e., —20.6 vs. —21.7, Expected result 3). Lastly, we
observe higher average insurance coverage under the Semi-bundled insurance scheme compared

to the Bundled insurance scheme (i.e., 62.5% vs. 60.2%, Expected result 4).

Furthermore, as expected, participants are more covered than the risk-neutral theoretical
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S/B/S-b  B/S/S-b  B/S-b/S  Total KW

N. session 3 3 3 9 -

N. subjects 121 126 120 367 -

Age 21.6(3.91) 22.2(3.05) 22.8(6.13) 22.2(4.54) 0.14
% Female 52.1% 59.5% 68.3% 59.9% 0.04
% Master 48.7% 48.4% 45.8% 47.7% 0.88
% Economics 45.4% 26.9% 34.2% 35.4% 0.01
% Scholarships 22.3% 24.6% 29.1% 25.3% 0.46
% Insurance familiarity 56.2% 46.0% 55.8% 52.6% 0.19
o 0.66(0.39) 0.66(0.40) 0.61(0.35) 0.64(0.38) 0.82
a 0.56(0.29) 0.56(0.35) 0.59(0.33) 0.57(0.33) 0.38

Note: "S/B/S-b" = Separate/Bundled/Semi-bundled; "B/S/S-b" = Bundled/Separate/Semi-bundled;
"B/S-b/S" = Bundled/Semi-bundled/Separate, "K-W" = Kruskal-Wallis. Standard deviations are in
parentheses. % Female corresponds to the percentage declared as Female. % Master corresponds to the
percentage of individuals declaring that they are studying at the Master level. % Economics corresponds
to the percentage declaring to study in the economics field. % Scholarships corresponds to the percentage
declaring receiving scholarships as their main income. % Insurance familiarity is the percentage answering
yes to the question "Have you ever had to choose insurance in the past?". ¢ and « correspond respectively
to the risk preference and probability weighting parameters derived using |Tanaka et al. (2010]) risk-

elicitation procedure and presented in the theoretical model described above.

Table 3: Sample description

results in Table 2] leading to higher average insurer performance. This is because they are,
on average, risk-averse, and the willingness to pay for risk transfer by risk-averse individuals

provides insurers with a risk premium.

Finally, we find that in any insurance scheme, the level of coverage globally increases with
the probability of loss. This effect is more pronounced as the insured’s flexibility in making

choices decreases (i.e., when the insurance scheme pools risks).

3.3 Econometric Results

In order to robustly verify that our expected results are validated, we perform two regressions.
In Model 1 of Table 5| we perform a logistic regression where the explanatory variable is
the average coverage rate of participants, and in Model 2 of Table [5 we perform an OLS

regression where the explanatory variable is the insurer performance by participants. In both
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Coverage Level Insurer Performance

bi Separate Bundled Semi-bundled Separate Bundled Semi-bundled
0.16 37.7% 29.0% 36.1% 38.0 28.8 36.7
0.18  44.4% 33.2% 40.3% 31.9 26.6 30.3
0.20 48.6% 42.8% 48.2% 18.8 27.4 20.0
0.26  64.4% 55.9% 63.4% -13.7 8.9 -2.9
0.28  67.9% 61.3% 67.1% -22.5 0.0 -19.4
0.30  68.6% 66.5% 68.3% -29.4 -10.6 -26.0
036  78.1% 82.8% 78.4% -67.0 -53.0 -67.3
0.38  78.5% 80.7% 80.2% -73.2 -64.5 -75.0
0.40 78.1% 89.1% 80.9% -78.4 -85.5 -81.5
0.28  62.9% 60.2% 62.5% -21.7 -13.6 -20.6

Note: Last row corresponds to the average.

Table 4: Observed Coverage Level and Insurer Performance according to Insurance Schemes

and p;

models, we include as explanatory variables the insurance scheme, individual risk preferences,
probability of loss, insurance scheme order, and individual demographic characteristics. We
also include an interaction term between individual probability distortion parameters and
the insurance scheme to examine how considering prospect theory affects the analysis of the
different insurance schemes. Additionally, the models include double clustering of standard

errors at the individual level and at the session level.
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Coverage Level Insurer Performance

(Model 1) (Model 2)

Coef. Std. Err. Coef. Std. Err.
Constant —2.66*  (0.45)  108.11%*  (4.14)
Insurance Scheme (ref. Separate)
Semi-bundled —0.09 (0.10) 1.68** (0.37)
Bundled —0.25* (0.14) 9.45%** (0.9)
Individual Risk preferences
(0 — 1) (Risk Aversion, ref. Risk neutral: o = 1) —0.19 (0.16) —1.45 (1.05)
(aw — 1) (Probability weighting, ref. Linear: o =1)  —0.27 (0.22) —8.66*** (2.62)
Probability of loss
pi 947 (0.35)  —499.35**  (11.41)
Insurance Scheme order (ref. B/S/S-b)
S/B/S-b —0.11  (0.15) ~1.96 (1.7)
B/S-b/S 0.15 (0.14) 0.54 (1.94)
Others’ individual characteristics
Age 0.00 (0.02) 0.11 (0.12)
Female 0.21 (0.17) 3.36% (1.57)
Master 0.39*** (0.12) 0.80 (1.35)
Economics 0.25* (0.13) 1.63 (1.4)
Scholarships —0.04 (0.2) —1.85 (1.58)
Insurance familiarity 0.13 (0.11) 2.26"* (1.06)
Interaction analysis
(a — 1) x Semi-bundied —0.16  (0.11) 1.26 (1.17)
(o — 1) x Bundled —0.28"* (0.14) 3.01%* (1.07)
R? - 0.68
AIC 10846 -
Nb. of obs. /clusters 9909/367/9

Note: Significance: * = 10% ** = 5% *** = 1%. OLS stands for Ordinary Least Squares. Models include
double clustering of standard deviation at the individual level (367 participants) and at the session level

(9 sessions).

Table 5: Results of logistic regression for the Coverage Level (Model 1) and OLS regression

for the Insurer Performance across rounds (Model 2) by Insurance Scheme
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Observed vs Expected Results
We first compare the expected results with the observed results. In the theoretical expected

results, we consider the EUT such that o = 1, (i.e., there is no probability distortion).

We observe higher average insurer performance under the Bundled insurance scheme compared
to the Separate insurance scheme. The coefficient related to Bundled in Model 2 of Table [5]
is equal to 9.45 (p-value < 0.01). Thus, Bundled insurance limits adverse selection effects
compared to the Separate insurance scheme, providing insurers with better performance and

validating Expected result 1.

We also observe lower average insurance coverage under the Bundled insurance scheme compared
to the Separate insurance scheme. The coefficient related to Bundled in Model 1 of Table
is equal to —0.25 (p-value < 0.1). Bundled insurance decreases insurance demand compared
to Separate contracts, resulting in participants being less covered with respect to their risk.

This validates Expected result 2.

We do not find a significant difference in insurance coverage between Semi-bundled and
Separate insurance schemes. The coefficient related to Semi-bundled in Model 1 of Table
is not significant. However, Semi-bundled improves insurance performance. The coefficient
related to Semi-bundled in Model 2 of Tableis equal to 1.68 (p-value < 0.1), which validates
Expected result 3.

When comparing Semi-bundled and Bundled insurance schemes, we find the average insurance

coverage under the Semi-bundled scheme is not significantly different from the average insurance
coverage under the Bundled scheme. The difference between the coefficients related to Bundled

and Semi-bundled in Model 1 of Table |5 is equal to —0.16 (p-value = 0.268). This does not

validate Expected result 4. While the coefficient is negative as expected, the increase in

the average coverage level is too low to conclude a significant increase in insurance due to

more flexibility in choices. However, Bundled is more efficient in limiting adverse selection

compared to the Semi-bundled scheme and thus improves insurer performance. The difference

between the coefficients related to Bundled and Semi-bundled in Model 2 of Table [3] is equal

to 7.77 (p-value < 0.001).

Individual Risk preferences
We find that the risk aversion parameter is never significant in explaining either the coverage

level chosen or insurer performance. This is consistent with the findings of [Jaspersen et al.
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(2022), which show that risk attitudes poorly explain insurance decision-making. Indeed,
expected utility theory (EUT) tends to overestimate price elasticity, attributing too much

effect to risk aversion on insurance decisions.

They also show that the highest correlations between risk preferences and insurance demand
are for models that combine probability weighting and utility curvature (i.e., rank-dependent
expected utility and prospect theory). In our models, we find that, indeed, individuals’
probability distortion parameter appears as a significant explanatory variable in both Model
1 and Model 2 of Table i

Probability of Loss

Expected Utility Theory (EUT) by von Neumann and Morgenstern| (1944) predicts that risk-
averse individuals will seek more coverage as the likelihood of a loss rises. In addition, in
our experiment, a higher probability of loss also corresponds to a lower loading factor. As
expected, we find that an increase in the probability of loss leads to increased insurance
coverage and a decrease in insurance performance. The coefficients related to p; in Model 1
and Model 2 of Table [5] are respectively 9.47 (p-value < 0.001) and —499.35 (p-value < 0.001).

Within-Subject Design and Insurance Scheme Order Effect

Because we used a within-subject design, where each participant was exposed to multiple
insurance schemes, it was essential to control for potential order effects. Similar to the
experiments conducted by Slovic et al.| (1977) and [Schoemaker and Kunreuther| (1979), which
compared pooled and separate risk insurance coverage decisions using a within-subject design,
we do not find any significant order effects in our study. The coefficients associated with the
order of insurance schemes are not statistically significant in Model 1 and Model 2 of Table
indicating that the sequence in which participants experienced the schemes did not influence

their decisions.

These results support our decision to limit the number of order variations tested, given
budget constraints. This allowed us to prioritize the robustness of the analysis of individual
preferences over potential minor differences caused by the order in which schemes were

presented.

Individual Characteristics

We find that participants with a Master’s degree tend to insure more than those with a
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Bachelor’s degree. Additionally, Economics students show higher levels of insurance coverage
compared to students from other fields. Moreover, participants with real-life experience in
insurance are less sensitive to increases in loading factors, reflected in significantly higher

insurer performance for these profiles.

This can be attributed to the link between financial literacy and insurance decisions. Studies
suggest that education enhances financial literacy and risk management skills, leading to more
effective use of insurance products (Kaiser and Menkhoff, 2017} Lusardi and Mitchell, 2014;
Weedige et al., 2019). Familiarity with insurance processes may also increase willingness to
pay, as experienced consumers can better assess coverage value, recognize long-term benefits,

and tolerate higher premiums to maintain coverage, thus improving insurer performance.

We also find that female participants contribute to higher insurer performance, indicating
a greater tendency to subscribe to insurance regardless of the loading factor. This aligns
with existing literature, as highlighted by the meta-analysis of Byrnes et al.|(1999). Research
consistently shows that women are generally more risk-averse than men, leading to higher
insurance uptake as a means of financial security. Women’s preferences for stability and
risk mitigation often translate into a greater willingness to purchase comprehensive coverage.
Additionally, women may be more cautious and less sensitive to price changes, preferring to

maintain coverage even when costs fluctuate.

Insurance Schemes and Probability Distortion

Our expected results are based on EUT since it is difficult to derive general solutions according
to Prospect Theory. Nevertheless, we wish to analyze whether probability distortion can
influence the effects of insurance schemes. Indeed, [Slovic et al.| (1977) demonstrates that
bundled contracts may be preferred over separate contracts, provided that probability distortion
is taken into account. Similarly, Schoemaker and Kunreuther| (1979) shows that Prospect
Theory accommodates more complex effects, offering a better explanation for insurance
decisions. Barseghyan et al. (2013) finds that probability distortions explain insurance choices
more effectively than classic risk aversion (i.e., their study focuses on the choice of deductible

levels).

We find that the probability distortion (o # 0) significantly influences insurance schemes

regarding coverage levels and insurer performance.

More specifically, when individuals overweight small probabilities and underweight large ones
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(v < 1), the difference in coverage rates between Separate and Bundled insurance schemes
becomes non-significant. In Model 1 of Table [5| the sum of the coefficients associated to
Bundled (—0.25,SD = 0.14) and to Bundled x (o; — 1) (—0.28,SD = 0.14), when replacing
a; with the average distortion parameter of the sample @ = 0.57 (SD = 0.33, see Table |3, is
equal to —0.13 (p-value = 0.587). This results challenge the validation of Expected Results
1.

Consequently, we find that it mitigates the effect of adverse selection on insurer performance.
However, Bundled contracts still provide higher insurance performance than Separate contracts,
which validates Expected Result 2 even when o < 1. In Model 2 of Table[5] the sum of the

coefficients associated with Bundled (9.45,SD = 0.9) and Bundledx (a;—1) (3.01,SD = 1.07),
again replacing a; with @, is equal to 8.16 (p-value < 0.001).

We do not find differences compared to the observed results described earlier when analyzing
the differences between the Semi-bundled insurance scheme and either the Bundled or Separate

schemes. We uphold Expected Result 3 and Expected Result 4 even when a < 1.

4 Discussion and Conclusion

Our study investigates the impact of different insurance schemes—bundled, separate, and
semi-bundled—on coverage choices and insurer performance through a laboratory experiment,
with particular attention paid to behavioral factors such as probability distortion and individual
risk preferences. Our results contribute to an in-depth understanding of how the design of

insurance schemes influences both consumer behavior and insurer outcomes.

First, we find that the bundled insurance scheme significantly enhances insurer performance
relative to the separate scheme, validating our expectation that bundling mitigates adverse
selection effects by reducing the scope for risk-specific selection. This improvement in performance,
driven by enforced risk pooling, confirms that a bundled approach can be beneficial for insurers
by stabilizing risk exposure and ultimately enhancing profitability. However, this scheme leads
to lower average coverage rates among participants, suggesting that the reduction in selection
flexibility may deter individuals from full coverage—a result that corroborates the lower
demand anticipated under bundled contracts. Our findings contrast with those of [Slovic et al.
(1977), who found that bundling can increase insurance subscription rates, and |Schade et al.

(2012), whose context-specific experiment also suggests a preference for bundled contracts.
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Secondly, we observe an increased coverage demand when insurers offer separate contracts for
each risk, highlighting the preference among insured individuals for a customizable approach.
This result can be likened to the study conducted by |Robinson and Botzen| (2023), which shows
that willingness to pay is higher to cover separate risks than to cover risks jointly in the UK.
This demand reflects the underlying preference of the insured to exercise greater control over
the coverage of a specific risk, aligning themselves with the flexibility offered by separate
contracts. For example, allowing policyholders to choose specific coverage levels within
a bundled framework could increase their engagement while maintaining broad coverage.
However, this structure also introduces greater adverse selection for insurers. By allowing
policyholders to choose the cover for each individual risk, higher-risk individuals may disproportionately
select these contracts, ultimately tilting the risk pool towards less favorable outcomes for the
insurer. This adverse selection is problematic for insurers because it increases the frequency
of claims while reducing the overall stability of performance observed under separate policies.
These findings highlight the complexity insurers face when balancing flexibility and risk
management and suggest that strategies to mitigate adverse selection are essential when

designing separate policy products.

In contrast, the semi-bundled scheme does not significantly increase coverage relative to either
the bundled or separate schemes, although it improves insurer performance compared to the
separate scheme. This outcome indicates that while the semi-bundled approach partially
addresses adverse selection by mandating a minimum risk coverage threshold, it does not
substantially increase demand. This highlights the limited behavioral response to flexibility in
choosing a subset of risks, suggesting that individuals may not perceive semi-bundled contracts
as significantly more advantageous than fully bundled or fully separate options.These contracts
also introduce a higher level of complexity, which can make the decision-making process
more difficult. This complexity can activate the cognitive biases associated with multiple
choice, as individuals find it difficult to construct an optimal ‘basket’ of cover from distinct
options. This is consistent with |Schoemaker and Kunreuther| (1979))’s findings that individuals
have a limited ability to process information in complex insurance contexts. Individuals may
feel overwhelmed by the options, leading to sub-optimal or inconsistent choices, rather than
effectively tailoring their insurance portfolio to their actual risk profile. Consequently, this
cognitive load could explain why we do not observe a strong preference for Semi-bundled
contracts, as flexibility of choice does not necessarily translate into better adapted or more

efficient cover.

Our analysis of individual characteristics provides further insights into behavioral drivers of

insurance demand and performance. Notably, demographic factors such as education, field of
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study, and gender reveal distinctive trends in insurance participation. These results highlight
the need for a behavioral insurance model that incorporates cognitive biases and individual
preferences to deliver more tailored products. The design of adaptive policies, which adjust
coverage options and premiums according to individual behaviors and perceptions, could
better meet diverse consumer demands while limiting adverse selection effects. Our results
suggest that risk aversion does not significantly affect the level of insurance chosen, which is
consistent with the findings of |Jaspersen et al.| (2022), who suggests that risk aversion is often
difficult to capture in insurance models. Even with |Tanaka et al.| (2010)’s elicitation method,
risk aversion does not appear to be a significant determinant. This finding is consistent
with other studies showing that the level of risk aversion plays a limited role in individual
insurance decisions in experimental settings (Corcos et al.,2019; |Jaspersen, [2016; Schram and
Sonnemans, [2011)). Individuals’ risk aversion does not significantly impact coverage levels
or insurer performance, which may indicate that other factors, such as perceived risk and
loading rates, play a more substantial role in coverage decisions. Higher probabilities of
loss, predictably increase insurance demand but negatively affect insurer performance due
to the higher expected payout frequency. This aligns with Expected Utility Theory (EUT)
predictions while emphasizing the critical influence of price elasticity in consumer behavior

under higher-risk circumstances.

The role of probability distortion highlights the relevance of Prospect Theory (PT) in understanding
insurance preferences across schemes. The significant effect of probability distortion on both
coverage levels and insurer performance underscores that individuals do not view probabilities
linearly, which can lead to demand variation based on perceived rather than actual risk. This
behavioral component implies that insurers could benefit from considering cognitive biases
in scheme design, potentially offering options that account for over or underweighting of low

probabilities to encourage appropriate coverage levels.

Finally, the role of regulation can be explored, as it could encourage insurers to offer products
that take account of behavioral biases, for example by offering tax incentives for semi-bundled
contracts that favor more comprehensive cover. Policies that encourage transparency and
understanding of risk probabilities could also reduce the impact of perception bias, enabling

policyholders to make more informed choices.

Given these findings on bundled, separate and semi-bundled insurance schemes, a promising
solution to adverse selection and demand problems could be parametric insurance. As discussed
by [Kouakou et al| (2024) in the context of French agriculture, Area-Yield Index (AYT)

insurance provides cover for yield losses based on the overall yield in a designated area. This
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type of index insurance effectively mitigates problems such as moral hazard, adverse selection
and administrative costs, although it introduces a basis risk where the index measures may
not be fully aligned with the actual losses of an insured individual. This tool may be relevant

and could complete the traditional insurance scheme.

These results offer new insights into how insurance products might be better aligned with
actual consumer behavior and suggest multiple potential directions for insurance market
practitioners and policy makers. Although our study provides insights into insurance behavior,
it is limited by the fact that it takes place in a laboratory setting, far from real-world
contexts. Future research should explore field experiments, for example with farmers, to
examine agricultural insurance, a sector currently marked by low adoption rates of bundled
contracts. In addition, the insurers are making loss on current policies, rendering the question

even more exciting.
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Appendix

Series 1 Option A: 3 yellow + 7 blue Option B: 1 yellow + 9 blue E(A)-E(B)
1 200 ECU if yellow or 25 ECU if blue 340 ECU if yellow or 25 ECU if blue 18.5
2 200 ECU if yellow or 25 ECU if blue 375 ECU if yellow or 25 ECU if blue 15
3 200 ECU if yellow or 25 ECU if blue 415 ECU if yellow or 25 ECU if blue 11
4 200 ECU if yellow or 25 ECU if blue 465 ECU if yellow or 25 ECU if blue 6
5 200 ECU if yellow or 25 ECU if blue 530 ECU if yellow or 25 ECU if blue -0.5
6 200 ECU if yellow or 25 ECU if blue 625 ECU if yellow or 25 ECU if blue -10
7 200 ECU if yellow or 25 ECU if blue 750 ECU if yellow or 25 ECU if blue -22.5
8 200 ECU if yellow or 25 ECU if blue 925 ECU if yellow or 25 ECU if blue -40
9 200 ECU if yellow or 25 ECU if blue 1100 ECU if yellow or 25 ECU if blue -57.5
10 200 ECU if yellow or 25 ECU if blue 1500 ECU if yellow or 25 ECU if blue -97.5
11 200 ECU if yellow or 25 ECU if blue 2000 ECU if yellow or 25 ECU if blue -147.5
12 200 ECU if yellow or 25 ECU if blue 300 ECU if yellow or 25 ECU if blue -247.5
13 200 ECU if yellow or 25 ECU if blue 5000 ECU if yellow or 25 ECU if blue -447.5
14 200 ECU if yellow or 25 ECU if blue 8500 ECU if yellow or 25 ECU if blue -797.5

Series 2 Option A: 9 yellow + 1 blue Option B: 7 yellow + 3 blue E(A)-E(B)
15 200 ECU if yellow or 150 ECU if blue 270 ECU if yellow or 25 ECU if blue -1.5
16 200 ECU if yellow or 150 ECU if blue 280 ECU if yellow or 25 ECU if blue -8.5
17 200 ECU if yellow or 150 ECU if blue 290 ECU if yellow or 25 ECU if blue -15.5
18 200 ECU if yellow or 150 ECU if blue 300 ECU if yellow or 25 ECU if blue -22.5
19 200 ECU if yellow or 150 ECU if blue 310 ECU if yellow or 25 ECU if blue -29.5
20 200 ECU if yellow or 150 ECU if blue 325 ECU if yellow or 25 ECU if blue -40
21 200 ECU if yellow or 150 ECU if blue 340 ECU if yellow or 25 ECU if blue -50.5
22 200 ECU if yellow or 150 ECU if blue 360 ECU if yellow or 25 ECU if blue -64.5
23 200 ECU if yellow or 150 ECU if blue 385 ECU if yellow or 25 ECU if blue -82
24 200 ECU if yellow or 150 ECU if blue 415 ECU if yellow or 25 ECU if blue -103
25 200 ECU if yellow or 150 ECU if blue 450 ECU if yellow or 25 ECU if blue -127.5
26 200 ECU if yellow or 150 ECU if blue 500 ECU if yellow or 25 ECU if blue -162.5
27 200 ECU if yellow or 150 ECU if blue 550 ECU if yellow or 25 ECU if blue -197.5
28 200 ECU if yellow or 150 ECU if blue 650 ECU if yellow or 25 ECU if blue -267.5

Series 3 Option A: 5 yellow + 5 blue Option B: 5 yellow 4 5 blue E(A)-E(B)
29 receive 125 ECU if yellow or lose 20 ECU if blue | receive 150 ECU if yellow or lose 105 ECU if blue 30
30 receive 20 ECU if yellow or lose 20 ECU if blue | receive 150 ECU if yellow or lose 105 ECU if blue -22.5
31 receive 5 ECU if yellow or lose 20 ECU if blue receive 150 ECU if yellow or lose 105 ECU if blue -30
32 receive 5 ECU if yellow or lose 20 ECU if blue receive 150 ECU if yellow or lose 80 ECU if blue -42.5
33 receive 5 ECU if yellow or lose 40 ECU if blue receive 150 ECU if yellow or lose 80 ECU if blue -52.5
34 receive 5 ECU if yellow or lose 40 ECU if blue receive 150 ECU if yellow or lose 70 ECU if blue -57.5
35 receive 5 ECU if yellow or lose 40 ECU if blue receive 150 ECU if yellow or lose 55 ECU if blue -65

Note: 100 ECU = 1 euro. "E(A)-E(B)"= Expected payoff of Option A minus Expected payoff Option

B.

Table 6: Adapted Tanaka et al.| (2010)’s risk-elicitation procedure
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S B Sbh S B Sb S B Sb S B Sb
1 06 X X X X X X X X X X X X
2 018 X X - v X - X X X X X X
3 020 v X v v X v X X X X X X
4 026 X X v X X X X X X v X V
5 028 X - X v - v X - X Vv - YV
6 030 v v v v v v X v X v v V
7 036 X v X X v X Vv v Vv Vv Vv V
8 038 X v X v v Vv Vv v Vv Vv Vv V
9 040 v v v Vv v Vv Vv v Vv Vv Vv VY

Note: "S" = Separated; "B" = Bundled; "S-b" = Semi-bundled. The symbol "X" indicates no insurance
against hazard j, the symbol "v'" indicates insurance against hazard j, and the symbol "-" means that

the individual is indifferent to being insured or not against hazard j.

Table 7: Theoretical Insurance Choices Against the Different Hazards for Risk-Neutral

Individual According to Insurance Schemes and p;
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JEES

Interface and Instructions

Separate, Bundled, or Hybrid: An Experimental Study on Insurance Contract Preferences

Hello and Welcome,
You are going to participate in an experiment, and we thank you for that.

This experiment consists of four parts. For each part, we will read the instructions to you, which you can find on your
screen. The instructions are the same for all participants. We kindly ask you to read the instructions in their entirety. They
will help you understand the different decisions to be made during the experiment and what they entail.

In this experiment, your earnings will depend on your choices and random events (draws). The amount of money earned
during the experiment will be paid to you in cash at the end of it. Your total earnings in euros correspond to your
participation fee of €4 plus what you will earn during the experiment. This amount will be communicated to you at the
end of the experiment after a short questionnaire about your socio-demographic characteristics.

During the experiment, amounts will be expressed in ECUs. They will be exchanged at the end of the experiment into
euros at a conversion rate of 80 ECUs = 1 euro.

There are no right or wrong answers; your choices will depend on your preferences. Your choices are anonymous. If you
have a question, please raise your hand and the experimenter will come to assist you. We ask you not to communicate
with each other. We also ask you to turn off your mobile phones.

You can now click on "Start" to begin the experiment.




General Framework of the First Three Parts of the Experiment

For the first three parts of the experiment, you will play 9 consecutive rounds. Only one round will be randomly selected at the end of
the experiment, and your choice will determine your earnings for these first three parts. For each period, you have a wealth of 1000
ECUs and will receive a basket containing 100 different balls, either white or colored (blue, yellow, red, black). Unlike your wealth, the
basket will be different from one round to another. Below is an example of a basket:

1% @O OO0V OOVO)
N assnssotsnscnste:
1

1% 000000088880000000000088

Explanation of the Basket:

To determine your earnings, only one ball from the baslet will be randomly selected. If it is a colored ball, you lose 800 ECUs from your
1000 ECUs of wealth. If a white ball is drawn, you lose nothing.

In the example above, you have a 1 in 100 chance (1%) of drawing a blue ball, a 1 in 100 chance (1%) of drawing a yellow ball, a 1 in 100
chance (1%) of drawing a red ball, and a 1 in 100 chance (1%) of drawing a black ball. In total, you have a 4 in 100 chance (4%) of drawing
a colored ball and thus losing 800 ECUs.

For each round, we give you the option to insure your wealth. Insurance involves paying a premium from your wealth, which allows you,
in the event of drawing a colored ball, to avoid losing 800 ECUs.

For each of the three parts (including 9 rounds), the insurance mechanism will be different. It will be explained to you at the beginning of
each part.

Click "Next" to learn about the mechanism for the first part. _

Insurance Mechanism of the 1st Part:

Below is an example of the screen you will face for each of the 9 rounds of this part

Part 1 Round: 1/9 Your Wealth: 1000
Your Basket
Q00000000 00OQOOVQ)
isniisenans
OOOOOO00OO00000000

Your choice:

Do you want to insure yourself in case a colored ball (regardless of the
color) is drawn by paying 224 ECUS?

Ors Ono
Total premium to be paid = XXX ECUs

For each round, you receive a different basket from which a ball will be randomly drawn. You must choose whether to insure or not. You need to make only
one choice per round.

If you choose to insure, you pay the indicated amount (224 ECUs in the example above) from your wealth, and if a colored ball is drawn (regardless of the
color), you do not incur the loss of 800 ECUs.

If you decide not to insure yourself, you pay nothing, and if a colored ball is drawn, you lose 800 ECUs from your wealth of 1000 ECUs.

Click on "Start Part 1" when you are ready.




Part 1 Round: 1/9 Your Wealth: 1000

Your Basket

Your choice:

Do you want to insure yourself in case a colored ball (regardless of the
color) is drawn by paying 224 ECUs?

@ Yes @ No

Total premium to be paid = XXX ECUs

End of Part 1:
You have completed Part 1 of the experiment.

Click on "Next" to learn about the mechanism for the second part.




Insurance Mechanism of Part 2:

Below is an example of the screen you will face for each of the 9 rounds of this part.

Part 2 Round: 1/9 Your wealth : 1000

Votre basket

Your choice

i i i Do you want to insure yourself in case a yellow ball is
by paying 32 ECUs? | drawn by paying 32 ECUs?

Oves O no Oves O no

Do you want to insure yourself in case a red ballis drawn Do you want to insure yourself in case a black ball is
Ere drawn by paying 80 ECUs?
Ovs O o Oves Qo

For each round, you receive a different basket from which a ball will be randomly drawn. You must choose whether to insure your wealth or not for each
possible ball color. You need to make 4 choices per period.

If you choose to insure, you pay the indicated amount from your wealth, and if a ball of the corresponding color is drawn, you do not incur the loss of 800
ECUs.

If you decide not to insure yourself for a given color and that color is drawn, you lose 800 ECUs from your wealth of 1000 ECUs.

Click on "Start Part 2" when you are ready.

Part 2 Round: 1/9 Your Wealth : 1000

Votre basket

3%

5%

00000000000,
s seesees
[ 1 1 Jel0]0]0/0[0/ee)

Your choice

Do you want to insure yourself in case a blue ball is drawn Do you want to insure your.self in case a yellow ball is
by paying 32 ECUs? drawn by paying 32 ECUs?
@Yes @ No @Yes @ No
Do you want to insure yourself in case a red ball is drawn Do you want to insure youn:self in case a black ball is
by paying 80 ECUs? drawn by paying 80 ECUs?

@Yes @ No @Yes @ No

Total premium to be paid = XXX ECUs




End of Part 2:
You have completed Part 2 of the experiment.

Click on "Next" to learn about the mechanism for the third part.

Insurance Mechanism of Part 3:

Below is an example of the screen you will face for each of the 9 rounds of this part.

Part3 Round: 1/9 Your Wealth: 1000

Your Basket

0000000000000
S
..OOOOOOOO8880 0O00000

Your choice:

Attention, if you wish to insure your wealth, you must insure for at least two ball colors.

p P Do you want to insure yourself in case a yellow ball is
by paying 32 ECUS? | drawn by paying 32 ECUS?

Ovs O o Oves O Mo

Do you want to insure yourself in case a red ballis drawn Do you want to insure yourself in case  black ball is
by | Ecus? drawn by paying 80 ECUs?

Oves O o Oves O Mo

Total premium to be paid = XXX ECUs

For each round, you receive a different basket from which a ball will be randomly drawn. You must choose whether to insure your wealth or not for each
possible ball color. Note that if you wish to insure, you must insure for at least two ball colors. Therefore, you must make your choices accordingly (at

least two "yes" or no insurance) for each round.

If you choose to insure, you pay the indicated amount from your wealth, and if a ball of the corresponding color is drawn, you do not incur the loss of 800

ECUs.

If you decide not to insure yourself for a given color and that color is drawn, you lose 800 ECUs from your wealth of 1000 ECUs.

Click on "Start Part 3" when you are ready. _




Part 3 Round: 1/9 Your Wealth: 1000

Your Basket

3% 0000000000000V
ittt
000080000000 0000000000000

5%

Your choice:

Attention, if you wish to insure your wealth, you must insure for at least two ball colors.

Do you want to insure yourself in case a blue ball is drawn Do you want to insure your.self in case a yellow ball is
by paying 32 ECUs? drawn by paying 32 ECUs?
@Yes @ No @Yes @ No
Do you want to insure yourself in case a red ball is drawn Do you want to insure youn:self in case a black ball is
by paying 80 ECUs? drawn by paying 80 ECUs?

@Yes @ No @Yes @ No

Total premium to be paid = XXX ECUs

End of Part 3:
You have completed Part 3 of the experiment.

Click on "Next" to learn about the mechanism for the fourth and final part of the experiment.




General Framework of the Fourth Part of the Experiment

In this fourth and final part, you will make 3 consecutive choices using three tables representing series of choices. Each table summarizes the earnings
according to different options related to the drawing of a ball from a basket containing 10 balls, either yellow or blue. A single row from one of the
tables will be randomly selected at the end of the experiment, and the chosen option will be applied to determine your earnings.

Here is an example that will help you understand the information contained in the table.

Option A Option B
The basket contains :| The basket contains :

3 @ 1 @
ioice If ) If i@ For example, for choice number 1, the options are:
1 200 25 340 25
2 200 25 375 25 Option A: A ball is drawn from a basket containing 3 yellow balls and 7 blue balls. If the
3 200 25 415 2 drawn ball is yellow, you earn 20 ECUs; otherwise, you earn 5 ECUs.
4 200 25 465 25
5 200 25 530 25
6 200 25 625 25 Option B: A ball is drawn from a basket containing 1 yellow ball and 9 blue balls. If the
7 200 25 750 25 drawn ball is yellow, you earn 34 ECUs; otherwise, you earn 2.5 ECUs.
8 200 25 925 25
9 200 25 1100 25 You must indicate from which choice you switch from option A to option B in each
10 200 2 1500 25 series blow the table using the blank space.
1 200 25 2000 25
12 200 25 3000 25 . N R
13 200 25 5000 25 Click on "Start Part 4" when you are ready.
14 200 25 8500 25

I choose the Option A for the choice 1 to

I choose the Option B for the choice }to 14. _

Part 4 Series: 1/3
Option A Option B
The basket contains :| The basket contains :
3 @ 1 @
10ice If f @ If If @
1 200 25 340 25
2 200 25 375 25
3 200 25 415 25
4 200 25 465 25
5 200 25 530 25
6 200 25 625 25
7 200 25 750 25
8 200 25 925 25
9 200 25 1100 25
10 200 25 1500 25
11 200 25 2000 25
12 200 25 3000 25
13 200 25 5000 25
14 200 25 8500 25

| choose the Option A for the choice 1 to
| choose the Option B for the choice to 14.

Once you have made your choice, click on “Confirm my choice” to proceed to the second series.




Part 4 Series: 2/3

Option A Option B
The basket contains :| The basket contains :
° @ 7
0ice if if @ if if @
15 200 150 270 25
16 200 150 280 25
17 200 150 290 25
18 200 150 300 25
19 200 150 310 25
20 200 150 325 25
21 200 150 340 25
22 200 150 360 25
23 200 150 385 25
24 200 150 415 25
25 200 150 450 25
26 200 150 500 25
27 200 150 550 25
28 200 150 650 25

I choose the Option A for the choice 15 to
| choose the Option B for the choice to 28.

Once you have made your choice, click on “Confirm my choice” to proceed to the third series.

Part 4 Series: 3/3
Option A Option B
The basket contains :| The basket contains :
5 @ 5 @

Choice If I @ if f @
29 250 -40 300 -210
30 40 -40 300 -210
31 10 -40 300 -210
32 10 -40 300 -160
33 10 -80 300 -160
34 10 -80 300 -140
35 10 -80 300 -110

I choose the Option A for the choice 29 to
| choose the Option B for the choice to 35.

Once you have made your choice, click on “Confirm my choice” to finish the fourth part of the experiment




Socio-Demographic Questionnaire:

Before completing the experiment, please answer the following questionnaire. As a reminder, your responses are completely
anonymous.

- Your gender: (1 Female (1 Male (] Other

- Your age: (Dropdown list)

- Your field of studies : Arts and Art History — Biology — Business and Management — Economics — Education — Geography —
Engineering — History — Linguistics — Literature — Mathematics — Medicine and Health Sciences — Philosophy — Physics /
Chemistry — Political Science — Sociology — Others (dropdown list)

- At what level are you currently studying?: (] Bachelor [J Master [ Doctorat (Dropdown list)
- What is your main source of income? [J Salary/work [J Scholarship [J Financial help from family [J Other (Dropdown list)

- Have you ever had to choose an insurance in the past? (] Yes (1 No

NrS—

The experiment is now complete.
Your earnings for the first three parts corresponding to the insurance game are XXX euros.
Your earnings for the fourth part corresponding to the choice series are XXX euros.
Your participation fee is 4 euros.
Your total earnings are XXX euros.

Please wait for Kour station number to be called to collect your earnings from the experimenter. Then,
you may leave the room with your compensation.

Please leave the instructions on your table.

Thank you for your participation.
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