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Abstract

This paper considers the general equilibrium implications of moral hazard in
private health insurance markets. We show that the structure of standard con-
tracts gives rise to a pecuniary externality whereby individuals ignore the impact
of their insurance purchases on the future price of care. At the equilibrium, in-
dividuals over-insure against health expenditure risk, and over-spend on medical
services while facing an excessive price of care. Reducing insurance coverage at
the margin can mitigate the externality by exerting downward pressure on prices,
thereby raising welfare.

JEL codes: D52; I11; I13; I18



1 Introduction

This paper develops a general equilibrium model of health insurance with linear contracts

similar to those typically observed in practice. We show that the presence of moral hazard

implies the existence of a pecuniary externality that arises from the failure of individuals to

account for the effect that their insurance purchases have on the future price of care. We

show that this standard contract structure causes households to over insure against health

expenditure risk, over spend on medical services when ill, and results in a price of care that

is excessively high.

That linear contracts generate a sort of moral hazard, in which individuals may over-

spend on health care at the margin has been well established since Pauly (1968). The wel-

fare implications of this are unclear however, since a sub-optimal contract implies that any

efficiency arguments are applicable only to a constrained, or second-best allocation. In con-

trast, we establish, under standard testable assumptions on preferences and the production

of medical care, that the presence of moral hazard implies an equilibrium that is generally

constrained inefficient. Thereby offering a rationale for public intervention in health care.1

Spending on health care constitutes a significant portion of GDP in nearly all OECD

countries (see Figure 1). While social health insurance represents the lion’s share of health

financing in most countries, private health insurance accounts for nearly 10% of health care

spending across the OECD (see Figure 2). For example, private insurance in the United

States accounts for a third of all health spending, nearly half in Switzerland, and around

60% in the Netherlands. Furthermore, in the United States the introduction of the Af-

fordable Care Act in 2014 has resulted in substantial growth in private individual health

insurance with direct-purchase plans covering an estimated 46 million individuals (13.9% of

the population) in 2022.2

Health insurance contracts are often annual and typically consist of different prices over
1The externality we identify is generic and will be present in all forms of private health care provision.
2OECD Health Statistics 2021, https://doi.org/10.1787/health-data-en, and Congressional Re-

search Report F10830.
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Figure 1: Health expenditure as a % of GDP.

three regions of expenditure. There is a deductible range, in which all medical expenses are

out of pocket. This is followed by a copay or coinsurance range, in which individuals are

responsible for a fraction of total costs. For example, in the copay region the insured may

pay 10% of total costs. Finally, there may be a stop-loss provision or catastrophic coverage

amount, which is an upper bound on the out of pocket expense. This type of contract is

illustrated in Figure 3.

The contract structure that is illustrated in Figure 3 is ubiquitous because of the com-

plex nature of individual health, which makes it difficult to specify all (medical and other)

contingencies at the outset. Moreover, certain outcomes, like the severity of an illness or

effort in finding low cost care, may not be verifiable by third parties and thus cannot be

written into an enforceable contract. Since the price of care is distorted at the margin, it

has been well-established in the literature that these types of health-insurance contracts give

rise to an ex-post moral hazard problem.3 Moral hazard here referring to the phenomenon

whereby individuals spend more on care the lower their copay. We use this terminology
3For comprehensive surveys see Cutler and Zeckhauser (2000), Zweifel and Manning (2000) and Einav

and Finkelstein (2018).
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Around 10% of all health spending across OECD countries is paid by private 
health insurance 

After government schemes, social health insurance and out-of-pocket payments, private health insurance is 
an important source of health financing in many OECD countries. On average, it finances one in every 
ten USD spent on health across the OECD, but this average masks considerable cross-country variation. 
Private health insurance accounts for a third of all health spending in the United States, nearly half in 
Switzerland and around 60% in the Netherlands (Figure 1). On the other hand, in around half of 
OECD countries it accounts for 5% or less of health spending and plays an almost negligible role in the 
Czech Republic, Estonia and Sweden. 

Private health insurance plays different roles in countries depending on their health financing framework: 

 In most countries, government or social health insurance schemes finance a public benefit basket 
covering a minimum set of health services mandated by law and accessible to people. 

 In the Netherlands and Switzerland, access to this benefit package is instead provided by compulsory 
private health insurance. Here, private health insurance becomes the primary mechanism through 
which the entire population obtains health care coverage. In other countries yet, notably Chile and 
Germany, private health insurance fulfils a primary role for specific groups of people. 

 Private health insurance can also play a secondary role by providing: supplementary coverage, 
for those services not included in the public benefit package (in Israel or Canada, for example); 
complementary coverage, covering co-payments needed to use services included in the public 
benefit package (e.g. France, Slovenia); or duplicate coverage, for services delivered by providers 
not included in the public benefit package, to obtain faster access or increase the choice of 
providers (e.g. Australia, Ireland). 

Figure 1. Private health expenditure as share of current health spending, 2019 (or nearest year) 

 
Note: Total private health insurance spending is defined as the sum of spending by compulsory private health insurance schemes and voluntary 
private health insurance schemes. CHE stands for current health expenditure. 
1. Spending by private health insurance cannot be distinguished between compulsory and voluntary. Since the introduction of the individual 
mandate to purchase health insurance 2014 as part of the Affordable Care Act, the majority is considered as compulsory. 
Source: OECD Health Statistics 2021, https://doi.org/10.1787/health-data-en. 
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Figure 2: Private health insurance spending on care as a % of health expenditure.

because it is common in this literature, but note that it does not necessarily refer to an

explicit hidden-action problem.

Our focus in this paper is not on an optimal contracting arrangement, but rather on

the efficiency implications of the simple piece-wise linear contract structure that is usually

observed in practice (as well as much of the literature). To analyze the general equilibrium

implications of this typical (inefficient) contract structure we develop a dynamic model of

health insurance and care provision with two periods. In the first period, individuals purchase

insurance contracts to help cover health expenditure in the second period, where they face

the risk of illness and may need to spend on care. The insurers are competitive and the

optimal linear contract is actuarially fair and features a certain level of subsidization captured

by a copay arrangement. On the care provision side of the market, our model features a

large number of suppliers which are characterized by a simple production function, and an

alternative technology. They invest in increasing the supply of medical care till the marginal

return matches that from their alternative investment option.

Often the debate over healthcare provision and insurance ignores the optimal individual
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FIGURE 1. A typical health insurance contract in the United States. Figure shows a stylized annual
health insurance contract, illustrating the mapping the contract creates from total medical spending
to out of pocket medical spending. The x-axis shows total medical spending for the year and the
y-axis shows the out-of-pocket medical spending for the year.

A declining out-of-pocket price schedule (see, e.g., Figure 1) is a natural way
to optimally trade off the goal of combating moral hazard through higher consumer
cost-sharing with the goal of providing risk protection through lower consumer-cost
sharing. Since the value of insurance is increasing in the total spending, it makes sense
to provide a policy that provides greater protection when spending is greater. Although
this concave feature is common in many health insurance contracts in the United States,
we will also discuss in what follows settings where contracts deviate from this pattern.

The existence, magnitude, and nature of the moral hazard response is thus a key
input into the optimal design of private or public health insurance contracts. This is
a natural reason for the study of moral hazard to attract the considerable theoretical
and empirical attention that it has. However, moral hazard in health insurance has also
attracted academic and policy interest for the potential it raises that higher consumer
cost-sharing could help reduce the high—and rising—levels of healthcare spending as
a share of GDP in most developed countries. This has prompted, for example, policy
interest in high-deductible health insurance plans in the United States as a way of
reducing aggregate healthcare spending levels. The majority of healthcare spending,
however, is accounted for by a small share of high-cost individuals whose spending is
largely in the “catastrophic” range where deductibles and co-payments no longer bind.
This suggests that—for meaningful impacts on health care spending—the incentives for

D
ow

nloaded from
 https://academ

ic.oup.com
/jeea/article/16/4/957/4992078 by C

arleton U
niversity Library user on 24 April 2024

Figure 3: This illustration is taken directly from Einav and Finkelstein (2018), in which
it is labeled Figure 1. It shows a stylized annual health insurance contract, illustrating the
mapping the contract creates from total medical spending to out of pocket medical spending.
The x-axis shows total medical spending for the year and the y-axis shows the out-of-pocket
medical spending for the year.

risk level, despite the dramatic rise in insurance coverage and aggregate health spending in

recent years. When contracts are linear, risk ought not be zero as would be the case in a first

best scenario. Thus, despite the fact that individuals’ are generally under-insured relative to

the first best, it is not clear whether increasing insurance would be beneficial. We show that

insurance coverage will be excessive due to aggregate pricing effects that arise in a general

equilibrium. This is true when the demand for care is downward sloping and the supply is

upward sloping. There is significant evidence in the literature to suggest that demand is

indeed sensitive to the price of care, for a discussion see Einav and Finkelstein (2018). On

the other hand, there is little existing evidence regarding supply, and the sensitivity to price

remains an open empirical question.

Since insurance is excessive in our environment, we show that ex-ante limits on insurance

coverage can improve welfare. It is important to note that the pricing implications of the
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contract structure that we highlight arise regardless of the specific optimal copay level,

i.e., irrespective of the conditions that pin down the optimal copay in a partial equilibrium

analysis. For example, the optimal copay could be a function of any number of factors that

have been discussed in the literature such as the elasticity of demand, the tax system (e.g.

Feldstein and Friedman (1977)), or information on the effectiveness of medical treatment

(e.g. Chernew, Rosen, and Fendrick (2007), and Pauly and Blavin (2008)) or even behavioral

concerns (e.g. Baicker, Mullainathan, and Schwartzstein (2015)).

Related Literature

Our analysis is motivated by the tremendous growth in spending on health and the

inefficient nature of insurance contracts. Much of the relevant previous theoretical research

has tended to focus on partial equilibrium and the theory of the second best; namely the

interaction between various frictions. For example (Gaynor, Haas‐Wilson, and Vogt (2000),

and Wigger and Anlauf (2007)) consider the interaction between moral hazard and the

price of care when prices are inefficiently high due to supplier market power. We abstract

from supplier market power and focus on a somewhat more fundamental issue; that is the

implications of incomplete markets for risk on the price of care in a competitive environment

where suppliers are price takers. It is clear that the inefficiency we focus on is different from

these papers, since they assume a constant marginal cost of production, which in our model

precludes any pricing inefficiency.

The theoretical literature has shown that constrained inefficiency is a generic phenomenon

when markets are incomplete.4 In our setting, moral hazard implies that market are never

complete. As a result, increasing insurance (further completing markets) in such a setting,

may reduce welfare. This is different from the type of inefficiency highlighted in Pauly (1968)

and the related existing literature on health insurance. In our model, the allocation is not

only inefficient relative to the first best, but also the second-best, since the choice of the
4See Hart (1975), Greenwald and Stiglitz (1986), and Geanakoplos and Polemarchakis (1986).

5



insurance copay does not take into account general equilibrium implications. The resulting

price effects have previously been overlooked, since the supply side of the market has been

largely ignored.

Feldstein (1973), which was subsequently updated by Feldman and Dowd (1991), also

argues that insurance is excessive and empirically estimates the extent of overspending. In

contrast, we make a theoretical case that insurance is excessive relative to the second-best. In

other words that there is scope for intervention due to the presence of a pecuniary externality.

Also relevant is Finkelstein (2007), which provides evidence on the importance of account-

ing for general equilibrium effects when considering the dramatic rise in health spending in

the US over the previous 50 years. Her results suggest that incorporating general equilibrium

effects can lead to much greater impacts of expanding health insurance than extrapolation

from micro level studies would suggest. This sentiment is echoed in Gruber and Levy (2009),

which discusses many of the major issues facing the US. The authors conclude that “the real

problem facing the health insurance system in the United States is not so much the risk

of high spending by individual households as the system wide risk of increasing aggregate

spending.” Our model provides a tractable framework that embeds the standard moral

hazard problem and allows for a welfare analysis of changing the aggregate level of health

insurance in a general equilibrium context.

In the next section we present the model, while section 3 characterizes optimal behavior

and the competitive equilibrium. Section 4 examines the efficiency of the market allocation,

and Section 5 concludes.

2 Model

Consider a two-period economy, where time is denoted by t = 0, 1. There is a measure

one of ex-ante identical individuals, insurance firms and health care providers, each of which

are described in turn below.
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2.1 Individuals

Individuals have preferences over consumption ct, and health ht, in each period that are

state-dependent. We denote by u(c, h) and v(c, h) the utility functions of agents that are

healthy and ill respectively, which we assume are increasing (in consumption and health),

and concave. We also assume that individuals own an equal share of any profits made by

firms. Risk-less savings at time 0 are denoted b, which provide a return of R at t = 1.

Each individual receives an endowment of income yt at the start of each period, and is

initially endowed with h0 units of health. During period 1, they may experience a bout of

illness that causes a decline S ∈ R+ in health, which occurs with probability π. Individuals

can offset the effects of illness by purchasing health care m at a unit price p. Thus an

individual who experiences a bout of illness during period 1, and consumes m units of care,

has a level of health h1 = h0 − S +m at the end of period 1.

2.2 Insurance Firms

The cost of care may be offset by medical coverage that pays for a fraction of the costs

incurred by individuals, which we denote by ϕ. Insurance may be purchased at the start of

t = 0, in which case an upfront premium q is paid. Furthermore, we assume that there is

perfect competition in the insurance market so that insurers break even on each contract.5

Note that we ignore the deductible and stop-loss ranges of expenditure in the typical contract

outlined in Figure 3. This is done for exposition since all that is required for our results to

obtain is that medical expenditure is sensitive to costs.6 We also abstract away from any

costs associated with the provision of insurance.
5Contracts are not directly contingent on initial health levels h0, but this would make little difference

here as individuals are ex-ante identical.
6Exactly how spending responds to costs is a difficult empirical question that has been addressed in the

literature. The response depends on a number of questions not discussed in this paper, including dynamic
considerations. We refer the reader to Einav and Finkelstein (2018) for a discussion of many of these issues.
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2.3 Health Care Providers

Health care providers maximize profits and can transform borrowed capital b′ into medical

services that are sold at the market price p, with production function F (·) such that F
′′
<

0 < F ′.7 There is a measure 1 of providers, and thus we ignore the possibility of entry or

exit. Funds can also be invested in an alternative use with constant per unit returns G > 1.

Denote the investment in medical care by I, and the investment in the alternative use by I ′.

Thus, producers face the following simple budget constraint I + I ′ = b′, while profits are

Π = pF (I) +GI ′ −Rb′. (1)

As in Gaynor et al. (2000), we assume that individual providers are price-takers, which

abstracts from the often convoluted and opaque process by which prices are formed in prac-

tice. Generally, the price of some medical service may be determined by government fiat,

bargaining between health and insurance providers, the result of a more impersonal market

process, or some combination of the like. This presents a challenge, especially since health

care in the model can represent many distinct goods and services, which can be priced in a

variety of ways depending on the good and the location. For some goods, the competition

assumption may be a good approximation, while for others this is likely not the case. Some

services are highly specialized and local, but even in this case if there is government regu-

lation or an insurer with a powerful bargaining position, this would limit supplier market

power. For example, the cost of some procedure may be determined by a bargaining process

that begins with the average cost of that procedure across the industry within a country or a

group of countries. In such a case, a model of pricing could be very complex and reflect dy-

namics, local market power, or cost considerations. However, it is reasonable to assume that

market forces outside of the providers’ control, i.e., aggregate supply and demand, would
7It is likely (we hope) that providers’ objectives are not defined solely by the maximization of profit.

Other motivations are not pertinent here as long as there is at least some profit motive such that medical
care provision is responsive to the price.

8



still play a significant role. Providing a richer model of pricing for these types of health

services is beyond the scope of this paper and represents an opportunity for further study.

We also note that unlike much of the previous literature such as Gaynor et al. (2000) and

Wigger and Anlauf (2007), we assume that supply is upward sloping and that production

is not characterized by constant marginal costs. In our model, a linear production function

would pin down the price of care and thus precludes the type of inefficiency discussed below.

3 Equilibrium

We define an equilibrium as an insurance contract, allocation of consumption, health care

services, and investments. At the equilibrium allocation, individuals maximize their utility

in each period, insurance firms break-even on all contracts, health care providers maximize

profits, and markets for consumption in both periods, insurance, capital, and medical care all

clear. We now characterize the equilibrium allocation, beginning with the optimal behavior

of health-care providers, then individuals, and finally insurers.

3.1 Health Care Providers

Providers choose their investments and thereby their production schedules to maximize

profits. We assume an interior solution, such that some investment in both technologies is

always worthwhile. The optimality conditions are as follows:

pF ′(I)−G =0 (2)

G =R, (3)

which pins down both the investment in medical services I(p,G) and the return to capital

R = G. Our assumptions ensure that the supply of health care is increasing in the price and

decreasing in the cost of financing, as described in the following result.
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LEMMA 1. The optimal choice of investment in the production of medical care, denoted

Î, is increasing in the price of care and decreasing in the return on the outside option:

∂Î(p,G)

∂p
> 0 >

∂Î(p,G)

∂G
. (4)

3.2 Individual’s Problem

Expected utility of individuals is given by

U = u(c0, h0) + β
[
(1− π)u(ch1 , h0) + πv(cs1, h0 − S +m)

]
, (5)

where ch1 and cs1 denote consumption at time 1 when healthy and sick respectively, and

β ∈ (0, 1) is a discount factor. Individual’s maximize (5) subject to the following set of

budget constraints:

c0 = y0 − b− q (6)

ch1 = y1 +Rb+Π (7)

cs1 = y1 − pm(1− ϕ) + Rb+Π. (8)

where Π are the profits of health care suppliers and also the individual share of these as we

have assumed a unit measure of ex-ante identical individuals. It is straightforward to show

that insurance is worthwhile at the equilibrium, and thus the optimal choices of saving and

medical expenditure at an interior solution are characterized as follows:

b : uc(c0, h0) = βR
[
(1− π)uc(c

h
1 , y0) + πvc(c

s
1, h0 − S +m)

]
(9)

m : vc(c
s
1, h0 − S +m)p(1− ϕ) = vh(c

s
1, h0 − S +m). (10)

Note that from (10), it is clear that the marginal rate of substitution will not be equal

to the price ratio since the latter is distorted by the co-pay factor (1 − ϕ). The welfare
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loss associated with this price wedge is the focus of much of the existing literature that was

described above, which usually assumes that a welfare loss arises because those that are ill

consider premium costs to be sunk when purchasing health care (e.g., Pauly (1968)). Fur-

thermore, it is reasonable to assume that these welfare losses (felt through higher premiums)

are imperceptible to consumers since losses are often subsidized by employers or taxpayers.

It is important to note that this is not the focus of this paper, since we effectively assume

that consumers can foresee the premium implications of any copay arrangement. What is

driving the inefficiency described below is the failure of insurers to anticipate the impacts of

future spending on the price of care, i.e., the general equilibrium implications of changes to

aggregate demand from the insurance contract. In deriving our main result, we shall make

use of the following result. An exposition of the individuals’ problem, including sufficient

conditions for Lemma 2, can be found in Appendix A.

LEMMA 2. Optimal spending on care m(ϕ, p), is increasing in the subsidy, and decreasing

in the price of care.

3.3 Insurance Contracts

Denote the value function associated with the individual’s problem by V (ϕ, q, p). A

competitive insurance provider solves the following problem:

max
ϕ,q

V (ϕ, q, p) (11)

subject to the non-negative profit condition:

q ≥ πϕpm, (12)

where q represents the aggregate premiums and πϕpm is the aggregate expenditure of indi-

viduals that are ill. Substituting for the premium using (12) and differentiating with respect
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to ϕ yields the following optimal condition

uc(c0, h0) (1 + ϵϕ) = βvc(c
s
1, h0 − S +m), (13)

where ϵϕ = ϕ
m

∂m
∂ϕ

, is the elasticity of medical expenditure with respect to the subsidy. From

(13) we see that the marginal utility of income for the sick is higher, the more responsive

health care spending is to the subsidy, i.e., the larger is ϵϕ.

4 Welfare Analysis

In this section we consider the efficiency of the competitive equilibrium described above.

It is helpful to first describe the efficient allocation as a benchmark.

4.1 The efficient allocation

Consider a planner that maximizes ex-ante individual utility, subject to the relevant re-

source constraints. Denoting the planner’s optimal choice variables with a hat, but otherwise

keeping the notation as above, we formalize this problem as one of maximizing

U = u(c0, h0) + β
[
(1− π)u(ch1 , h0) + πv(cs1, h0 − S +m)

]
, (14)

subject to the following set of resource constraints:

c0 + b = y0, (15)

(1− π)ch1 + πcs1 = y1 +G(b− I), (16)

πm = F (I). (17)

12



The efficient allocation is characterized by:

uc(ĉ0, h0) = βGuc(ĉ1
h, h0), (18)

uc(ĉ1
h, h0) = vc(ĉ1

s, h0 − S + m̂), (19)

vc(ĉ1
s, h0 − S + m̂)

vh(ĉ1
s, h0 − S + m̂)

=
F ′(Î)

G
. (20)

We see that the marginal utility of income over time is proportional to the returns to saving

and the discount factor, while the marginal rate of substitution between health care and

consumption reflects the relevant costs. Contrasting these conditions with (9)-(10) and

(13), the reader can observe that the competitive equilibrium described above is generally

inefficient.

4.1.1 Indemnity Policy

To implement the efficient allocation described above, consider a simple insurance con-

tract in which the insured are assumed to make a payment at t = 0, and receive the fixed

payment M in the event of illness. This type of contract is often referred to as an indemnity.

The zero expected profit condition on the insurance contract pins down the initial payment

to πM/R. Analyzing the competitive equilibrium described above with this type of contract

is very similar, and in particular (9)-(10) are the same except the price distortion caused by

ϕ is absent. Further, (13) is also the same except that there is no elasticity term because

the transfer is lump-sum. Combining these with the equilibrium behavior of the firm, and

it is clear that the equilibrium allocation is first-best, as characterized above.

4.2 Efficiency at the competitive equilibrium

The indemnity contract described above is generally not feasible. As discussed above, the

linear structure of health insurance contracts that tend to be observed in practice give rise

to inefficiency since markets for risk are incomplete. In this section we consider the pricing
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implications of changes to our environment, and then the impact of perturbing the aggregate

copay ϕ at the competitive allocation. Since the allocation is constrained inefficient, the

welfare implications of these changes are not immediately obvious. The following result

characterizes the effect of a change in the copay on the price of care.

PROPOSITION 1. The price of care is increasing in ϕ.

Proof. See Appendix B.

Thus, a reduction in individual medical risk increases the cost of care not only through

increased insurance premiums, but also by driving up the price of care. The main result is

summarized in the following proposition.

PROPOSITION 2. The competitive allocation defined in Section 3 is characterized by

excessive insurance coverage, in that a reduction in the insurance subsidy ϕ is welfare im-

proving.

Proof. See Appendix B.

The Proposition describes the welfare implications of perturbing the copay at the market

allocation. The technical details are outlined in the appendix, but the intuition is fairly

straightforward. Individual choices of medical care reflect the incentives embedded in the

insurance contract. This drives a wedge between the value of care on the supply and demand

side of the market. Furthermore, insurance contracts maximize the utility of consumers

while taking the price of care as given, so not only does a subsidy impose an inefficiency at

the margin, but the subsidy is not chosen with full consideration of price effects in a general

equilibrium. As a result, the copay is excessive and welfare is improved by reducing coverage,

and in turn the price of care.
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5 Conclusion

A health insurance contract which provides lump-sum payments for all contingencies is

efficient, but not generally observed in practice. Instead, we tend to observe variants of

the contract described in Figure 3, a simplified version of which we take as given in this

paper. Under relatively mild conditions, the contract structure implies the existence of a

pecuniary externality in a general equilibrium setting. Thefore, the competitive equilibrium

is generally not even second-best, and insurance contracts provide too much coverage at the

margin. In fact, polices that reduce insurance coverage can increase welfare at the margin.

This is particularly relevant when one considers the tremendous growth in health insurance

and spending on care in recent years.
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Appendix A The Individual’s Problem

For convenience, the individuals objective function, along with the first order conditions

associated with an interior solution are rewritten below.

U(b,m) = u(c0, h0) + β
[
(1− π)u(ch1 , h0) + πv(cs1, h

s
1)
]
, (21)

where

c0 = y0 − b− q, (22)

ch1 = y1 +Rb+Π, (23)

cs1 = y1 − p(1− ϕ)m+Rb+Π, (24)

hs
1 = h0 − S +m. (25)

The first-order conditions are:

b : uc(c0, h0) = βR
[
(1− π)uc(c

h
1 , h0) + πvc(c

s
1, h

s
1)
]
,

m : vc(c
s
1, h

s
1)p(1− ϕ) = vh(c

s
1, h

s
1).

To reduce clutter, define

Ubb = ucc(c0, h0) + βR2
[
(1− π)ucc(c

h
1 , h0) + πvcc(c

s
1, h

s
1)
]
, (26)

Umm = βπ
[
p2(1− ϕ)2vcc − 2p(1− ϕ)vhc + vhh

]
, (27)

Ubm = Umb = βRπ [−p(1− ϕ)vcc + vch] . (28)

Given our assumptions on utility, negative definiteness implies that

Ubb < 0 and UbbUmm − UbmUmb > 0 =⇒ Umm < 0. (29)
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A.1 Signing ∂m
∂ϕ

Differentiating the first-order conditions of the individuals’ problem with respect to ϕ we

obtain:

ucc(c0, h0)
∂c0
∂ϕ

= βR

[
(1− π)ucc(c

h
1 , h0)

∂ch1
∂ϕ

+ πvcc(c
s
1, h

s
1)
∂cs1
∂ϕ

+ πvch(c
s
1, h

s
1)
∂m

∂ϕ

]
,[

vcc(c
s
1, h

s
1)
∂cs1
∂ϕ

+ vch(c
s
1, h

s
1)
∂m

∂ϕ

]
p(1− ϕ)− pvc(c

s
1, h

s
1) =[

vhc(c
s
1, h

s
1)
∂cs1
∂ϕ

+ vhh(c
s
1, h

s
1)
∂m

∂ϕ

]
,

where

∂c0
∂ϕ

= − ∂b

∂ϕ
,
∂ch1
∂ϕ

= R
∂b

∂ϕ
,

∂cs1
∂ϕ

= −p(1− ϕ)
∂m

∂ϕ
+ pm+R

∂b

∂ϕ
,
∂hs

1

∂ϕ
=

∂m

∂ϕ
.

Using the first equation we obtain:

∂b

∂ϕ
=

−βRπ [−p(1− ϕ)vcc + vch]
∂m
∂ϕ

− βRπpmvcc

ucc(c0, h0) + βR2
[
(1− π)ucc(ch1 , h0) + πvcc(cs1, h

s
1)
] , (30)

=
−Ubm

∂m
∂ϕ

− βRπpmvcc

Ubb

. (31)
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Using this in the second we have:

∂m

∂ϕ
=

pvc + (−p(1− ϕ)vcc + vhc)
(
pm+R ∂b

∂ϕ

)
p2(1− ϕ)2vcc − 2p(1− ϕ)vhc + vhh

, (32)

=
−βπpvc − βπ (−p(1− ϕ)vcc + vhc)

(
pm+R ∂b

∂ϕ

)
Umm

, (33)

=
−vcpβπUbb − UbmUbbpm/R + UbmvccβRπpm

UbbUmm − UbmUmb

, (34)

=
−vcpβπUbb − pmUbm

R
(Ubb − vccβR

2π)

UbbUmm − UbmUmb

, (35)

=
−vcpβπUbb − pmUbm

R

(
ucc(c0, h0) + βR2(1− π)ucc(c

h
1 , h0)

)
UbbUmm − UbmUmb

> 0. (36)

A sufficient condition for the final inequality is thus Ubm ≥ 0. See discussion below.

A.2 Signing ∂m
∂p

Differentiating the first-order conditions with respect to p we obtain:

ucc(c0, h0)
∂c0
∂p

= βR

[
(1− π)ucc(c

h
1 , h0)

∂ch1
∂p

+ πvcc(c
s
1, h

s
1)
∂cs1
∂p

+ πvch(c
s
1, h

s
1)
∂m

∂p

]
, (37)[

vcc(c
s
1, h

s
1)
∂cs1
∂p

+ vch(c
s
1, h

s
1)
∂m

∂p

]
p(1− ϕ) + (1− ϕ)vc(c

s
1, h

s
1) =[

vhc(c
s
1, h

s
1)
∂cs1
∂p

+ vhh(c
s
1, h

s
1)
∂m

∂p

]
, (38)

where

∂c0
∂p

= −∂b

∂p
,
∂ch1
∂p

= R
∂b

∂p
, (39)

∂cs1
∂p

= −(1− ϕ)m− p(1− ϕ)
∂m

∂p
+R

∂b

∂p
,
∂hs

1

∂p
=

∂m

∂p
. (40)
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Using the first equation we obtain:

∂b

∂p
=

−βRπ [−p(1− ϕ)vcc + vch]
∂m
∂ϕ

− βRπpmvcc

ucc(c0, h0) + βR2
[
(1− π)ucc(ch1 , h0) + πvcc(cs1, h

s
1)
] , (41)

=
−Ubm

∂m
∂p

+ βRπ(1− ϕ)mvcc

Ubb

(42)

Using this in the second we have:

∂m

∂p
=

vc(1− ϕ)βπUbb +
UbmUbb(1−ϕ)m

R
− Ubmvcc(1− ϕ)mπβR

UbbUmm − UbmUmb

, (43)

=
vc(1− ϕ)βπUbb + Ubm(1− ϕ)m

(
ucc(c0,h0)

R
+ βR(1− π)ucc(c

h
1 , h0)

)
UbbUmm − UbmUmb

< 0 if Ubm ≥ 0.

(44)

Since Ubm = βRπ [−p(1− ϕ)vcc + vch], we have the sufficient condition vch ≥ 0, which is

an unnecessarily strong assumption that we do not make in the paper since this is quite

tangential and we do not wish to weigh in on the law of demand here. Note that comparing

(36) and (43), we can see that ∂m
∂p

= −∂m
∂ϕ

(1−ϕ)
p

as might be expected since the effective price

is p̃ = p(1− ϕ).
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Appendix B Proofs

B.1 Proof of Proposition 1

Consider the market clearing condition F (I∗) = πm. Differentiating with respect to ϕ we

obtain:

F ′(I∗)
∂I∗

∂p

dp

dϕ
= π

[
∂m∗

∂p

dp

dϕ
+

∂m∗

∂ϕ

]
. (45)

Therefore,
dp

dϕ
=

∂m∗

∂ϕ

F ′(I∗)
π

∂I∗

∂p
− ∂m∗

∂p

> 0, (46)

since ∂I∗

∂p
> 0, ∂m∗

∂ϕ
> 0 and ∂m∗

∂p
< 0 from Lemmas 1 and 2.

B.2 Proof of Proposition 2

Differentiating the ex-ante utility of households with respect to ϕ, we have

dU

dϕ
= −uc(c0, h0)

∂q

∂p

dp

dϕ
+ β

[
(1− π)uc(c

h
1 , y0)

∂Π

∂p

dp

dϕ
+ πvc(c

s
1, ·)

∂Π

∂p

dp

dϕ
+

πvc(c
s
1, ·)

(
−m(1− ϕ)

dp

dϕ
− p(1− ϕ)

∂m

∂p

dp

dϕ

)
+ πvh(c

s
1, ·)

∂m

∂p

dp

dϕ

]
. (47)

Using the first-order conditions for the household problem, we can write the above expression

as follows:

dU

dϕ
= −uc(c0, h0)

∂q

∂p

dp

dϕ
+

1

R
uc(c0, y0)

∂Π

∂p

dp

dϕ
− βπm(1− ϕ)vc(c

s
1, ·)

dp

dϕ
. (48)

Applying the optimality condition for the insurer and factoring out the price effect yields

dU

dϕ
=

[
−∂q

∂p
+

1

R

∂Π

∂p
− πm(1− ϕ) (1 + ϵϕ)

]
uc(c0, h0)

dp

dϕ
. (49)
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We replace the partial derivatives with respect to p using

∂q

∂p
= πϕm+ πϕp

∂m

∂p
(50)

∂Π

∂p
= F (I∗) = πm, (51)

where the last equality follows from equating aggregate supply of medical care with aggregate

demand. Using these in the expression for the perturbation effect above we obtain:

dU

dϕ
=

[
−πϕm− πϕp

∂m

∂p
+

1

R
πm− πm(1− ϕ) (1 + ϵϕ)

]
uc(c0, h0)

dp

dϕ
, (52)

= πm

[
− (ϕ+ (1− ϕ) (1 + ϵϕ)) +

(
1

R
− ϕϵp

)]
uc(c0, h0)

dp

dϕ
, (53)

= πm

[(
1

R
− 1

)
− (ϕϵp + (1− ϕ)ϵϕ)

]
uc(c0, h0)

dp

dϕ
, (54)

= πm

(
1

R
− 1

)
uc(c0, h0)

dp

dϕ
, (55)

as it can be shown that ϕϵp + (1 − ϕ)ϵϕ = 0. The above expression clearly shows that

perturbation effect must have the opposite sign as the price effect since R > 1. The price

effect is shown to be positive in Proposition 1.
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