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Uncertainty Improves the Second-Best

Uncertainty, pessimism or greater risk aversion on the part of high risk
consumers benefit the low risk consumers who are not fully insured in the
separating equilibrium of the Rothschild-Stiglitz insurance market model.

1 Introduction

Economists distinguish two kinds of asymmetric information: Moral hazard
means that the action taken by an agent is not or not perfectly observable by
others. The term adverse selection signifies that the type (characteristics)
of an agent is not perfectly observable ex ante by others. The term first-best
refers to the hypothetical case where everything is observable by everybody.
In an adverse selection model, the first-best implies that each type can be
dealt with separately.

Here we are concerned with a situation of adverse selection. The typi-
cal market solution in such models is second-best in the following sense:
Whereas the “worst” types achieve their first-best outcome, the “better”
types end up with less utility than in the first-best case. We shall focus
on the model of a competitive insurance market introduced by Rothschild
and Stiglitz (1976) which is particularly transparent and easy to analyze.
Every consumer receives fair and full insurance in the first-best case of their
model. In the separating equilibrium under asymmetric information, the
high risk consumers still achieve their first-best outcome, that is, fair and
full insurance. The low risk consumers, however, end up with a contract
that offers fair but less than full insurance to them which, while preferable
to their alternative choices (full insurance at unfair odds or no insurance),
is inferior to their first-best outcome. The reason is simply this: If the low
risk consumers where offered fair and full insurance (at the low risk odds),
then this contract would strictly dominate the contract that offers fair and
full insurance at the high risk odds. Consequently, it would attract all of
the consumers. Hence “self-selection” or “incentive-compatibility” can only
be satisfied, if the low risk consumers are prevented from achieving their
first-best outcome. Thus they suffer from the presence of the high risk con-
sumers from whom they cannot be distinguished ex ante.

Now suppose that prior to insurance, the world looks grimmer to high risk
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consumers than it actually is. Would this do further harm to low risk con-
sumers? We shall argue that low risk consumers can benefit from the fact
that the subjective perception of the world by high risk consumers is more
negative than the situation presents itself to an objective outside observer.
One such instance occurs when a high risk consumer’s subjective probabil-
ity of an accident is higher than the objective probability. Another instance
is when high risk consumers perceive some uncertainty rather than merely
risk. Finally, it turns out that an increase in risk aversion on the part of high
risk consumers can have a similar beneficial effect on low risk consumers.

The Rothschild-Stiglitz model assumes that all consumers are identical prior
to insurance, except for the probability of an accident. It implicitly assumes
that probabilities (risks) are objective or can be treated as such: Consumers
and insurance providers base their decisions on the same odds. But its
central findings are robust with respect to small deviations from these as-
sumptions. Therefore, we can easily study local variations of the model.
We are going to treat the original model as a benchmark case and consider
its underlying probabilities as the objective ones. The local variations can
be subjective in nature: uncertainty, pessimism, or change in risk aversion.
Clearly, in a purely decision-theoretic context, such subjective variations
would have an effect on the choices made by the individual experiencing
them. They would also affect the alternatives offered to that individual by a
monopolist. In a competitive insurance market environment, however, sub-
jective perceptions become irrelevant (or of secondary importance) for the
market opportunities of the high risk consumers: They still get fair and full
insurance (at their objective odds) or, possibly, overinsurance. All that in-
surance providers care about are the objective probabilities. Market forces
(free entry and exit) then assure that at the separating equilibrium only
objectively fair (actuarially fair) contracts will be offered.

Since individuals often have difficulties to correctly assess small probabili-
ties such as the probability of an accident, an investigation of the influence
of subjective characteristics, especially subjective accident probabilities, on
equilibrium outcomes is warranted.1 The low risk consumers will be better

1We hasten to add that we assume the distortions between objective and subjective
probabilities to be limited to the extent that the distinction between low risk and high
risk consumers persists under the subjective point of view. Let us further emphasize that
insurance companies are assumed to have sufficient experience and expertise to accurately
assess the objective accident probabilities of existing risk classes, notwithstanding the fact
that they cannot observe the risk type of the next person walking through the door.
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off under each of the proposed variations. The reason is that in each of these
cases, the relevant part of a high risk consumer’s indifference curve through
his point of fair and full insurance becomes flatter and, consequently, inter-
sects the low risk fair odds line at a higher level. Therefore, the self-selection
constraint becomes binding at a point that represents more, but still not full
insurance to low risk consumers. Interestingly enough, similar small subjec-
tive variations with regard to the characteristics of low risk consumers do
not affect the second-best outcome at all.

Demands and attempts for more transparency in the financial services
sector, in particular in commercial and central banking have intensified in
recent years.2 Charges of improper behavior against major US insurance
companies could easily lead to a campaign for enhanced transparency in the
insurance industry. Our findings imply that attempts to educate consumers
about the objective accident probabilities, in order to reduce subjective de-
viations in perceptions, may prove detrimental to the welfare of some con-
sumers without improving the welfare of others. Therefore, suggestions for
more transparency in the insurance market — specifically aimed at edu-
cating consumers about accident probabilities — could be questionable and
controversial.

We also study briefly the consequences of a change of objective accident
probabilities and find that certain effects are strikingly different from those
caused by comparable changes in subjective accident probabilities. We con-
clude that the distinction between objective model parameters and subjec-
tive characteristics gives rise to very insightful comparative statics.

The next section analyzes the underlying individual decision model. The
third section examines equilibrium effects. The fourth section concludes.

2 The Individual Insurance Problem

Our analysis rests on the simple model of a competitive insurance market
developed by Rothschild and Stiglitz. We first deal with individual demand
for insurance.

There are two states of nature, s = 1, 2. With probability 1 − p, where
0 < p < 1, the good state 1 occurs in which the individual does not have

2Geraats (2002) summarizes the debate on central bank transparency.
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an accident and has income or wealth W > 0. With probability p, the bad
state 2 occurs where the individual does have an accident, incurs damage D,
0 < D < W , and has reduced income W −D. Insurance alters the income
pattern across the two states. Let Ws denote income in state s, s = 1, 2.

The consumer’s preferences for income patterns (W1,W2) are represented
by the expected utility functional

EU(p,W1,W2) = (1− p)U(W1) + pU(W2) (1)

where U(·) represents the utility of money income and p is the probability
of an accident. We assume U(0) = 0 and that U is twice differentiable with
U ′ > 0 and U ′′ < 0.

The uninsured individual has income pattern E = (E1, E2) = (W,W −D).
We assume that a person can hold at most one insurance policy. If the
individual insures himself, he pays a premium α1 to an insurance company
and in return will be compensated by the amount α̂2 in case of an acci-
dent. The resulting income pattern is (W1, W2) = (W −α1, W −D + α2) =
(E1 − α1, E2 + α2) where α1 is the premium and α2 ≡ α̂2 − α1 is the net
compensation. The pair of net trades α = (−α1, α2) completely describes
an insurance contract. In the following diagrams, we use α as a label for
the resulting income pattern, E + α. Let ρ = ρ(α) = α2/α1 denote the
individual return on insurance so that 1/ρ is the relative price of insurance.

Full insurance obtains, if W1 = W2. Denote τ ≡ (1 − p)/p which is the
marginal rate of substitution at each point along the full insurance (45o)
line. Fair insurance or fair odds means that ex ante the insurance company
breaks even on the contract, that is, its expected profit is zero:

Π(p, α) = (1− p)α1 − pα2 = 0. (2)

This amounts to ρ(α) = τ . The company makes a positive expected profit,
if the odds are unfair for the insured, i.e., ρ(α) < τ . It makes an expected
loss, if the odds are favorable for the insured, i.e., ρ(α) > τ .

In the remainder of this section, we determine the individual’s optimal in-
surance contract when he is given a choice amongst all contracts with a fixed
return, ρ̄. From now on, p is interpreted as the objective probability of an
accident and is the basis for the calculation of expected profits. Thus the
assumption is that insurance companies use objective probabilities whereas
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an individual seeking insurance may assess the odds differently.

2.1 Benchmark Case: Objective Beliefs

The benchmark case is the classical situation of Rothschild and Stiglitz
where both insured and insurers base their decisions on the same (objec-
tive) accident probabilities. In this case, the individual’s optimal insurance
purchase is as depicted in Figure 1.

Figure 1: Individual Choices

If the odds are fair, ρ̄ = τ , the individual purchases fair and full insurance,
corresponding to the contract α. If the odds are favorable, ρ̄ > τ , the indi-
vidual overinsures himself, as in contract β. If the odds are unfair, ρ̄ < τ ,
then two possibilities arise. As long as ρ̄ exceeds the marginal rate of sub-
stitution at E, the individual under-insures himself. He purchases some,
but less than full insurance as in contract γ. For smaller ρ̄, the individual
does not purchase any insurance. In fact, if ρ̄ happened to be less than the
marginal rate of substitution at E and short sales were feasible, the individ-
ual would short sell insurance.
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2.2 Pessimistic Beliefs

Here we assume that the individual holds subjective beliefs regarding the
probability of an accident and that these beliefs are pessimistic.

Figure 2: Pessimism

The subjective probability of an accident is q > p. If offered objectively
fair odds, the individual perceives subjectively favorable odds and chooses
the over-insurance contract δ over the full insurance contract α in Figure 2
where Ū and

=
U are indifference curves of an individual with objective and

pessimistic subjective beliefs, respectively. More importantly, we observe

Fact 1 At any income pair (W1,W2), the indifference curve based on pes-
simistic beliefs is flatter than the indifference curve associated with the ob-
jective probabilities.

2.3 Uncertainty

We maintain the assumption of an objective probability p of an accident.
However, the individual now faces subjective uncertainty rather than risk.
Subjective uncertainty (Knightian uncertainty, ambiguity) refers to situa-
tions where an individual has difficulties to assign any precise probabilities
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which is different from assigning the wrong probabilities. This sort of uncer-
tainty is described by means of a capacity (non-additive probability measure,
fuzzy probability measure) µ which assigns a number µ(T ) ∈ [0, 1] to every
subset T of the state space S = {1, 2} with the properties

(i) µ(∅) = 0 and µ(S) = 1;

(ii) 0 ≤ µ({1}) ≤ 1 and 0 ≤ µ({2}) ≤ 1.

In addition, it is assumed that the individual is uncertainty averse which in
the current situation is tantamount to convexity of µ:

(iii) µ({1}) + µ({2}) < 1.

An ordinary (additive) probability measure π on S satisfies π({1})+π({2}) =
1. If µ({1}) = µ({2}) = 0, we have the case of total ignorance, described
by the capacity ω with ω(S) = 1 and ω(T ) = 0 for T 6= S. Since we are
interested in small subjective deviations from the objective beliefs, we shall
further assume

(iv) µ({1}) + µ({2}) > 0

which rules out total ignorance. It turns out that with two states, a capacity
µ satisfies (iii) and (iv) if and only if it is a simple capacity different from
total ignorance. µ is called simple, if there exist λ ∈ [0, 1] and an additive
probability measure π such that µ(S) = 1 and µ(T ) = λ · π(T ) for T 6= S.
A simple capacity as a set function can also be written in the form

µ = (1− λ) · ω + λ · π. (3)

The individual evaluates insurance contracts according to his Choquet Ex-
pected Utility (CEU) based on the given von-Neumann-Morgenstern utility
function U.3 For our purposes it suffices to observe that for a simple capacity
of the form (3) and an income pair (W1,W2), CEU assumes the form

CEU(λ;π; W1,W2) = λ · [π({1})U(W1) + π({2})U(W2)] (4)
+ (1− λ) ·min

s
U(Ws).

To isolate the effect of uncertainty, we restrict ourselves to the case

(v) π({1}) = 1− p, π({2}) = p, 0 < λ < 1.
3Gilboa (1987), Schmeidler (1989), and Sarin and Wakker (1992) provide a system of

axioms for the representation of beliefs by capacities and of preferences by a Choquet
integral of utilities with respect to these capacities.
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Assuming π({2}) > p would reinforce the effect — which follows from the
combined arguments of the current and the previous subsection. In view of
(v), the expression (4) can be rewritten

CEU(λ; p; W1,W2) = λ · [(1− p)U(W1) + pU(W2)] (5)
+ (1− λ) ·min

s
U(Ws).

Next define p∗ = λ · p < p and p∗ = λ · p + 1 − λ > p. Further denote
τ∗ = (1− p∗)/p∗ and τ∗ = (1− p∗)/p∗. Then (5) amounts to

CEU(λ; p; W1,W2) =





EU(p∗,W1,W2) if W1 < W2;
EU(p,W1,W2) if W1 = W2;
EU(p∗,W1,W2) if W1 > W2.

Since p∗ < p < p∗, this shows the following

Fact 2 In the presence of uncertainty,

1. at points below the full insurance line, the indifference curve is flatter
than without uncertainty;

2. at points above the full insurance line, the indifference curve is steeper
than without uncertainty;

3. at points on the full insurance line, the indifference curve has a kink.
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Figure 3: Uncertainty

This fact is illustrated in Figure 3 where the kinked indifference curve
=
U

reflects subjective uncertainty whereas Ū corresponds to objective beliefs.
If the individual can choose between all contracts with fair odds, ρ̄ = τ ,
then he will choose the full insurance contract α. Incidentally, a full insur-
ance contract will be chosen not only when ρ̄ = τ , but whenever the odds
are fixed at some ρ̄ ∈ [τ∗, τ∗]. Since τ∗ < τ < τ∗, this result differs from
the benchmark case. The result is the counterpart of the main theorem of
Dow and Werlang (1992) regarding portfolio choice, as already mentioned
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by them; ibid., p. 198. The result also fits into the framework of Segal and
Spivak (1990) who distinguish between first and second order risk aversion.
The uncertainty aversion associated with simple capacities implies “first or-
der risk aversion” in their terminology.

2.4 Increased Risk Aversion

Here we assume that the individual holds objective beliefs and consider
the effect of a change in risk attitude. To be specific, let rA(U, x) =
−U ′′(x)/U ′(x) denote the Arrow-Pratt measure of absolute risk aversion
at x ≥ 0. For example, the utility function U(x) = −e−ax with con-
stant a > 0 yields constant absolute risk aversion a. Now suppose that
the individual becomes more risk averse in the sense that U is replaced
by a twice differentiable von-Neumann-Morgenstern utility function V with
V (0) = 0, V ′ > 0, V ′′ < 0, and such that

rA(V, x) > rA(U, x) for all x ≥ 0. (6)

Figure 4: Increased Risk Aversion

The situation of Figure 4 obtains, that is

Fact 3 Suppose (6). Then:
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1. At points on the full insurance line, U -indifference curves and V -
indifference curves have the same absolute slope, τ .

2. At strictly positive points below the full insurance line, the V -indifference
curve is flatter than the U -indifference curve.

The first assertion is obvious. To establish the second one, consider an
income pair (W1,W2) with W1 > W2 > 0 and set W0 = (W1 + W2)/2 > 0.
Then W1 > W0 > W2 > 0. (W0, W0) is a point on the full insurance line
at which both indifference curves have absolute slope τ . The absolute slope
of the U -indifference curve at (W1,W2) is τ ·U ′(W1)/U ′(W2). The absolute
slope of the V -indifference curve at (W1, W2) is τ · V ′(W1)/V ′(W2). Now

ln U ′(W1) = lnU ′(W0) +
∫ W1

W0

[U ′′(x)/U ′(x)]dx.

ln V ′(W1) = lnV ′(W0) +
∫ W1

W0

[V ′′(x)/V ′(x)]dx.

By (6), U ′′/U ′ > V ′′/V ′. Hence U ′(W1) = U ′(W0) · Û1 and V ′(W1) =
V ′(W0) · V̂1 with Û1 > V̂1. In an analogous way, we find that U ′(W2) =
U ′(W0) · Û2 and V ′(W2) = V ′(W0) · V̂2 with Û2 < V̂2. Consequently,
U ′(W1)/U ′(W2) = Û1/Û2 > V̂1/V̂2 = V ′(W1)/V ′(W2) from where the as-
sertion follows.

Notice that in (6), we can replace, for x > 0, the absolute risk aversion
measures, rA(U, x) and rA(V, x), by the relative risk aversion measures,
rR(U, x) = xrA(U, x) and rR(V, x) = xrA(V, x), respectively.

3 Equilibrium in Competitive Insurance Markets

In what follows, the Rothschild-Stiglitz model of a competitive insurance
market serves as the benchmark case. There exist two classes (types) of
consumers (individuals): low risk and high risk types, with respective ob-
jective accident probabilities pL and pH and 0 < pL < pH < 1. In the
first-best situation where consumer types can be observed by an insurance
company, each type would receive actuarially fair and full insurance. How-
ever, an adverse selection problem exists. Under asymmetric information,
only the individuals know their types while an insurance company cannot
determine the type of an individual ex ante. The company knows, however,
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that there are these two types of consumers. It also knows the objective
accident probability and the fraction of each consumer class.

3.1 Benchmark Case: Objective Beliefs

The benchmark case is the classical situation of Rothschild and Stiglitz
where all agents base their decisions on the same (objective) probabilities
and all individuals have the same von-Neumann-Morgenstern utility func-
tion U .

Figure 5: Separating Equilibrium

Rothschild and Stiglitz consider an equilibrium in contracts. They show
that either there is no equilibrium or there exists a separating equilibrium.
A separating equilibrium exists if there are sufficiently many high risk peo-
ple. In that case, the equilibrium or second-best outcome consists of two
contracts, αL and αH . At αH , the high risk consumers obtain objectively
(actuarially) fair and full insurance. At αL, the low risk consumers obtain
objectively (actuarially) fair, but not full insurance. Low risk types strictly
prefer αL to αH . High risk types are indifferent between the two contracts,
but they all choose αH . This market outcome is portrayed in Figure 5 where
the respective indifference curves are denoted ŪL and ŪH .
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3.2 Subjective Variations

Now let the endowment point E, the objective accident probabilities pL <
pH , and the income utility function U be given. In this and the next sub-
section, we assume that there are enough individuals of the high risk type
so that the separating equilibrium exists for every contemplated model vari-
ation. We first consider subjective variations of the high risk consumer
characteristics.

Notice that because of free entry and exit, in a separating equilibrium each
contract breaks even (is objectively or actuarially fair) with respect to the
corresponding consumer class. With uncertainty faced by high risk con-
sumers, as in 2.3, αH is still the equilibrium contract selected by high risk
individuals. However, by Fact 2, preservation of incentive compatibility
requires that αL be moved further up on the fair odds line for low risk indi-
viduals — whose equilibrium contract is thus improved, but still falls short
of full insurance. With increased risk aversion exhibited by high risk con-
sumers as in 2.4, a similar effect occurs due to Fact 3.

When pessimism prevails among high risk consumers as in 2.2, two cases
ought to be distinguished, depending on the criterion for entry. First, sup-
pose that similar but not identical to a suggestion by Wilson (1977), a new
contract only enters the market, if it remains profitable even after further
profitable entry or consequential exit. Then αH remains the equilibrium
contract picked by high risk consumers. By Fact 2, αL moves further up on
the fair odds line for low risk individuals like in the previous cases. Second,
suppose that like in the Rothschild-Stiglitz model, a new contract enters, if
it can make a hit-and-run profit, that is, it is profitable in the absence of
further entry or exit. Then αH is no longer the equilibrium contract aimed
at high risk individuals. It is replaced by the subjectively optimal contract
along the objectively (actuarially) fair odds line for high risk individuals,
analogous to the replacement of α by δ in Figure 2. But this additional
change moves αL still further up, to the benefit of low risk consumers.

In all three instances considered (uncertainty, pessimism, increased risk aver-
sion), we have found that a bleaker subjective perspective of high risk in-
dividuals is beneficial to low risk individuals. In contrast, minor variations
of the subjective perceptions and risk attitudes of low risk individuals do
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not alter the separating equilibrium, since the objectively or actuarially fair
odds line for low risk individuals remains unaffected by these variations.

3.3 Objective Variations

Whereas the focus of our investigation lies on the impact of variations in
subjective perceptions and risk attitudes on the separating equilibrium con-
tracts in the Rothschild-Stiglitz model of a competitive insurance market,
variations of the model parameters are not necessarily subjective. Variations
of objective probabilities are conceivable and potentially important. For in-
stance, factors exogenous to the model such as added safety features may
reduce the probability of a certain kind of accident over time. Conversely,
the probability of specific accidents, say car accidents, could increase over
time because of changing exogenous conditions, for example traffic density.
In accordance with the rest of the paper, the following comparative statics
deals with an increase of the objective probability of an accident for one
of the consumer types. Most of the findings differ significantly from those
obtained for subjective variations.

The main conclusions of this subsection are unambiguous: If ceteris paribus
the probability of an accident increases for a consumer type, then this con-
sumer class experiences a direct negative effect on its equilibrium contract.
This finding is in stark contrast to the results obtained with respect to
subjective variations. Recall that in equilibrium, both consumer types ob-
tain objectively fair insurance, regardless of subjective variations. After a
change of objective probabilities, they still obtain objectively fair insurance,
but now based on the new probabilities. Let us consider first the case where
pH , the accident probability of the high risk type increases. Then at the
new actuarially fair and full insurance contract, a high risk individual has
less income in both states, clearly a worse outcome. Consider next the case
where pL, the accident probability of the low risk type increases to a level
qL such that pH > qL > pL. Then this type’s fair odds line becomes flatter.
The new equilibrium contract is located at the intersection of the new fair
odds line and the unchanged indifference curve of the high risk type. At the
original contract αL, the original indifference curve for low risk consumers is
steeper than the indifference curve for high risk consumers, since pH > pL.
Hence the new contract lies below the original indifference curve for low risk
consumers. Moreover, the probability of an accident has increased, qL > pL,
which reduces the expected utility associated with any given underinsurance
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contract. The cumulative equilibrium effect for low risk consumers is defi-
nitely negative.

Regarding cross-type effects, a change of pL, the objective accident probabil-
ity for low risk individuals does not affect high risk individuals, a conclusion
we had also reached when considering subjective variations of the low risk
consumer characteristics. The possible cross-type effects are more intriguing
when pH , the objective accident probability for high risk individuals varies.
First of all, the effect of an increase of pH on the equilibrium welfare of low
risk individuals is typically non-zero, albeit hard to sign. Secondly, it can
be negative which is the opposite of what happens when the high risk indi-
viduals merely become more pessimistic. The following example illustrates
this possibility: An increase of pH can reduce the equilibrium welfare of low
risk consumers.

Example. Consider E = (2, 1) and U(x) =
√

x for x ≥ 0. Let pH = 1/2
and pL = 1/4. An increased accident probability for high risk individuals
assumes the form pH

ε = 1/2 + ε/2, for some ε ∈ (0, 1). For convenience, we
denote pH

0 = pH = 1/2. For a given ε ≥ 0, the high risk individual’s fair
odds line has absolute slope τH

ε = (1 − ε)/(1 + ε). Fair and full insurance
amounts to W1 = W2 = (3−ε)/2. We claim that for sufficiently small ε > 0,
the indifference curve through ((3− ε)/2, (3− ε)/2) based on accident prob-
ability pH

ε and the indifference curve through (3/2, 3/2) based on accident
probability pH do not intersect in the relevant range. Since the underlying
probabilities are different, the single crossing property holds, that is, the
two indifference curves intersect at most once. The respective equations for
the indifference curves are:

(a) (1− ε)U(W1) + (1 + ε)U(W2) = 2U((3− ε)/2).

(b) U(W1) + U(W2) = 2U(3/2).

A crossing or intersection point (W1,W2) satisfies both equations. Set u1 =
U(W1) and u2 = U(W2). Then from (b), u2 = 2

√
3/2−u1. Substitution for

u2 in (a) yields

2
√

(3− ε)/2 = (1− ε)u1 + (1 + ε) · [2√
3/2− u1]

= (1 + ε) · 2√
3/2− 2εu1 or

2εu1 = (1 + ε) · 2√
3/2− 2

√
(3− ε)/2 or

u1 = [(1 + ε) ·√3/2−√
(3− ε)/2]/ε.
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Both the numerator and denominator of this fraction converge to zero as ε
goes to zero. The rule of de l’Hospital applies:

limε→0 u1 = limε→0

[√
3/2 + 1

4 · 1√
(3−ε)/2

]

=
√

3/2 + 1
4 · 1√

3/2

= 1. 4288.

Hence for sufficiently small ε > 0, u1 > 1. 4287 and W1 = U−1(u1) =
(u1)2 > (1. 4287)2 = 2. 041 > 2. This shows the claim that for sufficiently
small ε > 0, the two indifference curves do not intersect in the relevant range,
that is when or before they hit the fair odds line of the low risk type. But
this implies that the low risk consumers get less insurance and, hence, are
worse off if the objective accident probability of the high risk type increases
by a small amount.

4 Conclusion

In the separating equilibrium of the Rothschild-Stiglitz model of a compet-
itive insurance market, low risk individuals suffer from the presence of high
risk consumers when insurance companies are unable to distinguish among
their customers. In the words of Rothschild and Stiglitz (1976, p. 638),
“the presence of the high-risk individuals exerts a negative externality on
the low-risk individuals. The externality is completely dissipative; there are
losses to the low-risk individuals, but the high-risk individuals are no better
off than they would be in isolation.”

We address the question whether a more negative perspective on the part of
high risk consumers accentuates or mitigates the negative externality they
are exerting on low risk individuals. The distinction between changes of
objective model parameters and changes of subjective consumer character-
istics proves extremely powerful when dealing with this question. It allows
us to consider a pessimistic deviation of subjective probability assessments
from objectively given accident probabilities. We find that pessimistic sub-
jective beliefs held by high risk consumers mitigate rather than accentuate
the negative externality imposed on low risk consumers. In contrast, ob-
jectively higher accident probabilities of high risk consumers, can ceteris
paribus accentuate the negative externality. We further find that variations
of subjective beliefs held by low risk consumers do not affect the equilibrium
outcome at all whereas a change of the objective accident probability of low
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risk consumers has a negative impact on their equilibrium contract.

In view of recent advances in decision theory, we have been curious to see
what happens when high risk consumers perceive some uncertainty or ambi-
guity rather than pure risk. We find that uncertainty mitigates the negative
externality exerted on low risk consumers. The idea that uncertainty might
help improve equilibrium outcomes has been explored independently in a
completely different context by Eichberger and Kelsey (2002). They re-
consider the problem of voluntary provision of (contributions to) a public
good. Because of free riding, the standard model tends to predict substan-
tial under-provision in contradiction to empirical and experimental evidence.
But as Eichberger and Kelsey show, individuals might contribute more if
they are uncertain about the contributions of others.

Instead of having a different perception of risk, consumers may differ in their
attitudes towards risk. We show that increased risk aversion of high risk
consumers benefits low risk consumers. The idea that increased risk aversion
can cause positive spill-overs has surfaced before. Safra, Zhou and Zilcha
(1990) present a Nash bargaining model where a player becomes better off
when the other player becomes “sufficiently” more risk averse.
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