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l. Introduction

The nature and normative properties of competition in health care markets have long
been the subject of debate. Many policymakers have exhibited reservation toward competition in
health care markets Additionally, federal antitrust enforcement agencies were not vigorous in
health care prior to the late 1970’s. Currently, as consolidation rapidly occurs in health care
markets, concern about reduced competition has arisen (Gaynor and Haas-Wilson, forthcoming).
This concern, however, cannot be properly evaluated without a normative standard.

Antitrust enforcement policy in health has been based on a view of health care being like
all other industries (e.g., Weller, 1983; Bingaman, 1995). Thus, competition serves as the
benchmark. In particular, distortions in health care markets, and their impacts on the socially
optimal amount of competition, are not considered. Some have argued that particular distortions
that characterize health care markets imply that competition is not optimal (Robinson and Luft,
1985; Crew, 1969; Lynk, 1995).

In this paper we consider what the optimal benchmark is in the presence of moral hazard
effects on consumption due to health insurance. Moral hazard is widely recognized as one of the
most important distortions in health care markets. In general, economic analysis suggests that
marginal-cost pricing leads to static Pareto optimal allocations. In health care markets, however,
moral hazard due to health insurance leads to excess consumption, in the sense that insured
individuals will consume medical services past the point where the marginal utility of an

additional service is equal to its marginal cost (Arrow, 1963; Pauly, 1968). Since health

! For example, hospital entry, investment, and service offerings have been regulated via state certificate of need
regulations and health planning agencies, and pricing has been regulated by hospital “all-payer” regulation in some
states and by Medicare and Medicaid.

% Note that actual antitrust enforcement is considerably more complicated than this simple representation. In
particular, the standard employed is often whether a situation makes consumers worse off than they would be in its
absence. This does not necessarily conform to enforcing a competitive outcome nor to maximizing social welfare.
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insurance pays for part or all medical expenses, insured individuals face a price that is lower than
the market price and consume more of the medical good than is optimal. Therefore it is not
obvious that competition or marginal cost pricing is second best optimal given this distortion.

While the problem of optimal insurance in the presence of moral hazard has been
extensively analyzed (e.g., Arrow, 1963; Borch, 1968; Pauly, 1968; Zeckhauser, 1970; Feldstein,
1973; Pauly, 1974; Feldman and Dowd, 1991; Arnott and Stiglitz, 1991; Ma and McGuire, 1997;
Ma and Riordan, 1997), the issue of the optimal amount of competition in the presence of moral
hazard has not. Intuitively, it seems that imperfect competition in the medical care market may
constrain this moral hazard by increasing pricés early paper by Crew (1969) reaches this
conclusion using graphical arguments. This intuition has been established as a kind of folk
theorem in health economics (Frech, 1996; Pauly, 1998) and has influenced thinking about the
optimality of competition in medical markets.

An important limitation of this result is that the endogenous determination of the degree
of consumer cost sharing by the insurance industry is not considered. These papers do not allow

insurers to alter coinsurance rates in response to changes in medical prices.

Nonetheless, it is clear that competition is the ideal, or the benchmark against which real world outcomes are
measured.

% This intuition derives from the theory of the second-best. Put colloquially, in a second-best world, two distortions
can be better than one. For example, it can be optimal for a producer with monopoly power to bear no product
liability in the presence of consumer misperceptions (Polinsky and Rogerson, 1983). If consumers underestimate
expected losses, it is desirable to shift liability from the producer to them, in order to counteract the producer’s
tendency to restrict output due to monopoly power. In another setting, Shapiro (1982) shows that imperfect
information can be welfare improving in the presence of monopoly power. If consumers overestimate quality they
will buy more, counteracting the monopoly restriction of output. Another example is that it may not be optimal to
fully tax a monopolist for the cost of its pollution, again to counteract the incentive to restrict output (Buchanan,
1969).

“ Beazoglou and Heffley (1995), Beazoglou, Heffley, Niakas, and Kyriopoulos (1993), and Dor and Rizzo (1995)

are some papers which explicitly examine the effects of health insurance on the optimal market structure for medical
markets.

® Insurers do appear to alter their policies in response to medical prices. Frech (1979) and Phelps (1973) present
evidence that the price of hospital care has a negative effect on the proportion of hospital expense paid by insurance,
i.e., the coinsurance rate.
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We model the optimal amount of health insurance and competition, given risk aversion
and moral hazard. We show that if insurance markets are competitive and insurers set the degree
of consumer cost sharing optimally, then contrary to the standard intuition, adding another
distortion does not improve welfare. Since the insurer has already made the tradeoff between
risk reduction and moral hazard, a price increase in the medical market cannot wring any further
surplus out of the resulting decrease in moral hazard. Thus, imperfect competition in medical
markets cannot have efficiency enhancing effects, even in the presence of moral hazard.

The principal claim of this paper is that most of economists’ intuition regarding the
welfare effects of price changes in markets not distorted by moral hazard applies quite well to
markets where decision-making by consumers is distorted by moral hazard. In particular, lower
prices are better for consumers than are higher prices. Furthermore, the gain to consumers from
lowering price from supra-marginal cost levels to marginal costs outweighs the loss of profit to
the medical industry. Finally, the usual method of computing consumer’s surplus by integration
under the demand curve is still appropriate in markets with moral hazard.

In what follows, the basic model and setup are presented in Section Il. Section IlI
contains an analysis of optimal competition when insurance markets do not adjust to medical
prices. Section IV contains the main analysis in the paper: the normative properties of
competition when the insurance market is competitive and free to respond optimally to price
levels in the medical market. Section V demonstrates a method to quantify the change in
consumers’ surplus from a price change, an extension of the results to the case of managed care

occupies Section VI, and we summarize and conclude in Section VII.



[I. The Model

We use a standard model of insurance. There is a (measure 1) continuum of consumers,
all of whom are identical except with regard to the realization of a random vaialidjch is
a shock to health. Consumers are uncedaiantewith regard to the realization @f, although
they know its distribution. The size of the loss associated with a realizatiors gfrivately
known to the consumex post(or at least is not verifiable to a court or other contract enforcer)
and is remediable (at least in part) through the consumption of a good, which we will call the
medical good. The medical good has a priceand is produced at a constant marginal cest,
Insurance contracts take the form of a premium, assessed with certainty, and a partial cost

reimbursement for consumption of the medical good. A contract is & pajr wherem is the
premium paid by the consumer to the insurance company;, @jdp] is the price faced by the

consumer for the medical good. The insurance company implements this price by facing the

. . T . .
consumer with a coinsurance rafles — so that the insurance company reimburses the consumer
p

a fraction1-6 of his expenditures on the medical good.
Consumption of medical care is determined in the following way. Consider a consumer

possessing an insurance contrécin). After the consumer’s loss,, is realized, he solves:

maxXU(Y+rri +rrm—m—rx,x,£)
st. x=20

Y—Tx—m+rri +my 20,

whereY is the consumer’s income (except from medical or insurance industry prafits),

are (this consumer’s share of) the profits of the insurance and medical industries, respectively,



is the price of the medical good, ards the quantity of the medical good consurhed/e
denote the solution to this problexh(y -m+m, +m,,,7,¢). Substitutingx” into U yields the
consumer’s indirect utility functiony(y -m+m, +m,,,7,¢). Taking expectations over defines

the expected indirect utility function:
EV(Y-m+m; +11,,,7) = E{V(Y -m+m, +m1,,,7,€)}.

We assume throughout that >0 and the insurance industry encounters no administrative costs.

The profits of the medical and insurance industries may be calculated as follows:

o =m- E{(p—r)x*}
n=E{(p-ox’}

The consumer will consume the medical good to the point at v%ﬁchr . If the medical
1

good is normal, there is a perfectly competitive medical market (s@ptha}, and ifr < p, then

this consumption will not be optimax post Too much of the medical good will be consumed.
A graphical depiction of this standard analysis is presented in Figure lex fost

demand curve for the medical good is denadép). Insurance contracts distort demand by

facing consumers with only a proportienof their expenses for medical care and this leads to

® Our setup differs slightly from the standard one in that we allow profits from the medical and insurance industries
to be distributed to consumers. This is necessary since we consider the impact of monopoly power in the medical
and insurance markets.

" Both the profits of the insurance and medical industry are expectations by our assumption of a continuum of
consumers, with unit mass and indexedéy
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the distortecex postdemand curvep(gp). Theex postefficiency loss due to moral hazard at
price p, is the areaa. Since insurance lowers the price the consumer facesHrdmer,
consumption increases from the first-best quamtityto x,. When price falls fronp, to
marginal cost apr,, welfare lossncreasedo the areaa+B. So, by decreasing prices from supra
marginal cost levels to marginal costs, there is a welfare loss, the area

However,ex postefficiency is not a sensible welfare criterion here, as it ignores the
benefits to obtaining insurane& ante(Feldman & Dowd, 1991; Feldstein, 1973). Our purpose

in the next section is to evaluate under what conditions a price increase (relative to marginal cost

pricing) in the medical market can improse anteefficiency.

[ll. The Second Best With a Rigid Insurance Market

As a benchmark case consider now the problem of a benevolent social planner who cannot
observes, cannot sell insurance, and who must allocate the medical good via the price
mechanism. The"2best allocation under these constraints is achieved by setting arprfoe,
the medical good equal to the argmax of:

Social Planner’s Program:

max, EV(Y +1,7)

m, = E{(T - c)x*}

Let us ignore, for the moment, the problems of existence and uniqueness and suppose that
7" is the solution to the social planner’s problem. Let us further suppose that our social planner
must attempt to implement thi$ only by manipulating the price in the medical market, say via

antitrust enforcement, certificate of need laws, or rate-setting. Finally, suppose that the
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insurance market sets a fixed, rigid coinsuranceaatehich is insensitive to the medical price

which the social planner sets.

The social planner may then implementby setting the price in the medical market to

*

. Depending upon Whethég— is greater than, less than, or equat fop" :% will be

p =L
6

greater than, less than, or equattoln particular, for particularly generous insurance coverage

it is likely that the optimal medical price will be in excess of marginal costs. In this setting, the

standard intuition that adding a distortion in the form of supra-marginal cost pricing is optimal is

correct.

IV. The Second Best With a Responsive Insurance Market

While the results in the preceding section are intuitive, the setup that generates them
imposes an odd passivity upon the operation of the insurance market. We turn now to a social
planner who can affect only the price in the medical market but who faces an insurance industry
that responds competitively to whatever policy the social planner takes. The results above are
now reversed: monopoly power is never optimal in the medical market, even in the presence of
coinsurance.

For the propositions below, the medical market’s price is set (by fiat or by an oligopoly
or competitive equilibrium), and the medical producers supply whatever quantity is demanded at
some constant marginal cost, The insurance industry is competitive, thus we assume that it

chooses insurance policigsm) that maximize consumer welfare, conditional on a break-even

constrainf

8 We assume that consumers obtain insurance only from one insurer at the terms specified in the insurance contract,
i.e., sellers control both the price and quantity of insurance. Arnott and Stiglitz (1991) have termed this an



A. Consumer Welfare

In Proposition 1, we show that, if consumers do not own the medical firms, they benefit
from a price decline in the medical market. In the discussion afterwards, we show that the result
of Proposition 1 holds even for a monopolist insurer. Proposition 2 then shows that consumers
benefit (i.e. social welfare rises) even if consumers do own the medical firms. Again, the

discussion afterwards shows that this result applies to a monopolist insurer as well.

Proposition 1:

Assume the following: the insurance market is competitive, consumers do not own the medical
firms, andu is non-decreasing in its first argument. Then consumers are (weakly) better off if

price decreases in the medical market.

Proof:

The problem of the competitive insurance industry is to:

max; EV(Y -m, T)

st. m2 E{(p—r)x* (T,E)}
Ostr<p

We will consider a price decline from some prigeto p>. We will show that, for each

feasible contract undep’, there exists a feasible contract undet which leaves consumers at

“exclusive (quantity) contract.” A competitive equilibrium exists in this case and is constrained efficient when there
is only one consumer good (Pauly, 1974; Arnott and Stiglitz, 1991)
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least as well off. Le(rl,ml) be a feasible contract under pript. There are two possibilities
to be consideredr’ < p* andt* > p®.
First, suppose' < p®>. Now consider a contract under pripé< p'. Choosem' =m?,

' =1%. Observe that the consumer makes precisely the same choicpafs the same amount

for it out of pocket, and pays the same premium as under the optimal contract gt pritius,

he is as well off under this contract as he was under the contract appri@ince p* < p'this
new contract is feasible (it does not violate the insurance industry’s break-even constraint) at the
new price.

Now suppose that' > p®>. Consider moving the consumer to a situation of no insurance,

7> =p?, m* =0. Clearly this is a feasible choice for the insurer. Now, we check that the

consumer is better off at this contract and the lower price than he was at the old contract and

price. Consider the consumer’s optimization problem agadr; U (Y -mx-m, x,&). Under the
new price and contract, the consumer faces a lower effective pticep{) and a higher

effective income " > 0 for each realization af. Standard results from consumer theory
imply that this will not decrease utility if is non-decreasing in its first argument, as we have
assumed. Q.E.D.

This proposition establishes that consumer welfare is decreasing in the price of the medical
good. This implies that competition is indeed second-best optimal, from the consumer’s point of

view, in medical markets in the presence of moral hazard.
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Another result worth mentioning is that consumers’ welfare is decreasing in medical price

even if the insurance industry is monopoliZe@he insurance industry then solves:

maxr,m{m_(p_T)E{x* (T’E)}}
st. 0st<p
EV(Y-m7)2 EV(Y, p)

As long as utility is increasing in its first argument, the “participation constraint” will bind
at the solution to this problem. Since a decrease in price clearly incexgseg , a decrease in

price will improve consumers’ welfar8.

B. Social Welfare

A price decrease in the medical market may benefit consumers; however, it is also likely
to harm producers in the medical industry, i.e. profits are likely to fall. To consider the impacts
on social welfare we obviously want to see whether the harm to producers is smaller than the
benefit to consumers of a price decline.

To avoid analytical difficulties, we substantially restrict the form of the utility function to

eliminate income effects:

° We assume that the insurance industry has no power over price in the medical market, i.e., there is no exercise of
monopsony power. Also notice that the insurer expropriates all consumer surplus, since consumers’ demand for
insurance is a step function in its price (m).

19We note that this result follows trivially from the nature of insurance demand in this model. Since consumers
either buy a fixed quantity of insurance or none at all, monopoly has no effects on quantity and thus no efficiency
effects. The monopolist simply raises its price to extract the entire risk premium from consumers.
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U(Y—TX—m+7Ti +7Tm,X,£):V(Y—TX—m+7Ti +1T, +g(x,e))

v(x) = -expl-rx)

g; >0,9, <0,9;, >0,95; <0

The separability inside guarantees that there are no income efiecisost The
assumption of exponential form forguarantees that there are no income efieceante The
two assumptions together are the familiar “no income effects” formulation used frequently in
partial equilibrium welfare analysis (Willig, 1976). As also is typical, we assume that income is
great enough that consumers will never wish to spend all of their income on the medical good.
The assumptions og capture the fact that represents “medical need.” Highercauses both
lower utility and an increase in the efficacy of the medical good in producing utility.

The competitive insurance industry’s problem is as above:

max; EV(Y -m, T)

st. m> E{(p—r)x* (T,e)}
Osr<p

This problem has a solution since the Theorem of the Maximum ensures that the
insurance industry is optimizing a continuous funcfefy(- m(r, p)+ max,{-x+g(x,e}}} over a
compact sefo, p]. Furthermore, we show below in Lemma 1 that the optimal effective price is
T<p.

The insurance industry’s problem, in general, is not concave, nor is it quasi-concave.
Furthermore, without additional assumptions, we cannot rule eatas a solution. Since
different choices of (consumer-optimal)lead to different levels of social welfare through their
effects uporr,,, levels of welfare will be determined by whichis chosen for each price. In

the following, we will assume tha(p) is a selection from the optimal correspondence.



12

For a particular price in the medical market,and profits in the medical market,,,

welfare is:

W(p Y.7,) =expl=r(Y + ) maxgo o {EM-mlr, p)+ max {-ox+ gx B}

Of course,n,, is determined in equilibrium, as, =(p-c)x"(r). By our no income effects
assumption, the maximizing is not affected by the level of,. We write the (selection from

the set of) optimal insurance contrct(p),m’(p)). Then welfare at a pricg is defined to be:

w(p =w(p.(p-c) )

We now establish a series of lemmas we then use to prove our main proposition. We first

adapt the following result of Zeckhauser (1970) to our setting:

Lemma 1: In any optimal insurance contract/o, p).

Proof: See the Appendix.

For the next lemma, fix a pricg, >0 and (inductively) construct sequendes} and

{r.} as follows. Choose, Oargmaxqo, pn]{E{v(— m(T, p, )+ max {-x+g(xe}J}. Setp,., =1,.

Lemma?2: p, - 0

Proof: See the Appendix.
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Lemma 3: Anyr(p), a selection fromargmax, o ;) E{U (v -m(, p)-x(r. ), x(t. £). €} ,
m(r, p)=(p-1)E{x(r, )}, with a utility function having no income effects, is non-decreasing. in

Proof: See the Appendix.

Lemma 4: Fixp'>c. Let (Tl,ml) be an associated optimal contract afidthe medical industry
profit. Let p? be a price satisfyingp? >c¢ andt* < p? < p' with associated optimal contract
(r2,m?) and medical industry profit2. Then,w( pl)s V\( [)2).

Proof: See the Appendix.

We now establish the main result of this section: that welfare is declining in price, for

prices greater than marginal cost.

Proposition 2:
If 0sc<sps<yp, thenW(p)z V\( p).
Proof:

Construct sequencefp,} and{r,}, as in the discussion before Lemma 2, ugin@gs the
starting point. Sincep, - Op, < p eventually. Find the least n, call it N, for whigh<p.
We claim thaw(p) =W p)< W p)< W p)<...< W )< (v)p The first equality is by the
definition of {p,} . Consider any arbitrary inequality in the list, except the last one. Since

P, =Tn1, We can simply apply Lemma 4 directly to prove the inequality. For the final
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inequality, we know by the choice of N and the constructiofpgf thatry_, = py < p< py.

The inequality follows by Lemma 4 again. Q.E.D.

This proposition establishes that, under the usual partial equilibrium assumptions, the
usual result that welfare is decreasing in price for prices greater than marginal cost holds. This is
the central result of the paper. It establishes that moral hazard in medical markeiseis set,
an argument for prices higher than marginal costs in the medical market; thus it is not an
argument for laxity in antitrust enforcement or for blockading entry in medical markets.

Although we do not offer an explicit argument, this result follows for a monopolist
insurer as well, again because the monopolist insurer captures all surplus. In addition, it can also
be shown that marginal cost prices are socially optimal if the insurer is a managed care

organization who sets quantity given to a consumer based upon a signgl of

V. Consumers’ Surplus
In the previous section we showed that consumers’ welfare rises with a decline in

medical prices in general and that social welfare rises with a decline in medical price when

In partial equilibrium analysis without moral hazard, we normally “integrate under the demand
curve” in order to assess the effect on consumers of a price change. It might seem, however, that
this procedure could lead to an incorrect estimate of consumer surplus in the presence of moral
hazard.

In this section we address the question of whether this procedure of “integrating under the

demand curve” leads to an accurate assessment of the effect of price changes upon consumers in

M Proofs of both of these propositions are available on request from the authors.
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the presence of moral hazard (and an insurance market which responds to price changes in the
medical market). This is particularly relevant for the economic analysis of mergers. To balance
the effect of any price increase against any beneficial effects of merger, a technique for analyzing
consumers’ surplus and its changes is needed.

The results we derive here will be local in nature. Since there may be multiple optima to
the insurance industry’s problem and since a change in price will affect each of these optima
differently, our results apply only to welfare changes at local optima. Since we are maintaining
our partial equilibrium focus, we maintain the “no income effects” specification introduced
above.

A consumer with incom& and facing medical price has utility:

W(pY) = expl-r(Y))masfo {E{v(-miz, p)+ max,{~x+ gx. e}

expl- r(Y))V\/( p) ,

w(n Y)

where the second equation serves to defifig .

We define consumers’ surplus at a pric@s the compensating variation which would

have to be paid to the consumer in order to make him indifferent between purchasing insurance

and consuming in the medical market when the prige ad taking the income and foregoing
consumption in the medical market. So, consumers’ surplus at apprécte incomey’ for

which:
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W( o) Y) = exd-r(y+Y") E{ \( do s))}
sy = v = —Hule-v(doe)})-ml-wl JE
cs(§ = T{in(-W(=))-n(-w( )

where the last equality serves to defifie) .
To begin with, fix a pricep , and letr be an interior maximum to the insurance industry’s

problem at which second order conditions hold strictly. Now, we differentigtg :

OB = e = e
Wi = mae el )+ maxfncr e}
Fue = el

(applying the envelope theorem)
Iy = - {v(-)} €[}
dp

Returning to the change in consumer’s surplus:
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So the change in consumers’ surplus for a small change in price is equal to the expected
level of demand. This is exactly as in the case of industries without moral hazard in
consumption.

There is one thing to note about this result. If the result is to be used to “integrate under
the demand curve” it is important to be clear what “demand curve” means here. The correct

demand curve to integrate undex(s(p)), which, in general, will be different thatfgp) where

6 :Lp is the current level of coinsurance. That is the demand curve to be integrated under is not

the economic primitive which we normally call the demand curve. Rather the demand curve to
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be integrated under is the relationship between quantity demanded and price, taking into account
the behavior of the insurance industry’s response to the medical price.
This distinction affects the appropriate demand elasticity to use in calculations. If

n*=—1 ix(r) is the conventional demand elasticity aﬁd=—p:—pr(p) is the elasticity of

x(r ) or T

effective price with respect to medical industry price, then the demand elasticity to be used in
evaluating changes in consumers’ surplug®is .

These results are summarized in Figure 2, where we analyze a price declimg foom
P,. The “right” demand curve is(r(p)). This represents the quantity demanded in the medical
market, assuming that the insurance company sets its coinsurance rate optimally at each price.
The curveD(gp) is the quantity which would be demanded if the insurance company were to
maintain itsp, -optimal coinsurance rate at all prices. Obviously, these two curves must intersect
at P, by definition, and at O, where coinsurance is irrelevant. At other prices, the optimal
coinsurance is different from the -optimal coinsurance rate, so that the curves are different.

On inspecting this figure, it becomes apparent how our results change the previous
intuition. Since the undistorted demand cure€p), is not relevant for evaluating welfare from

anex anteperspective, the area is not the welfare loss caused by the moral hazard, it is only

the cost of the information asymmetry --- a cost which has a countervailing benefit in the form of
risk reduction. The arel is simply not relevant; it represents the cost that would accrue were
the insurance industry not to change its coinsurance policy in response to the price decrease.
Since the insurance industry will respond to the price change by changing its coinsurance level

(in our example by decreasing i, refers to an irrelevant counterfactual. Using(p)), we see
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that the price decrease fromd to marginal costs results in a welfare gain corresponding to the

Harberger trianglec .12

VI. Summary and Conclusions

In this paper we have considered what the appropriate competitive benchmark is for
medical markets in the presence of moral hazard. Moral hazard due to insurance introduces a
distortion into the medical market that requires analysis of the second-best. In the presence of
moral hazard due to health insurance, consumers will demand “too much” medied past
However, contrary to the conventional wisdom, if insurance markets are competitive, or possibly
even if they are monopolized, consumers benefit from reduced prices in the medical market.
Furthermore, provided that price exceeds marginal cost in the medical market, the benefit to
consumers of a price decrease outweighs the loss in profits suffered by the medical industry. So,
presuming that competition causes prices to fall in the medical industry, the mere existence of
moral hazard should not cast doubt on the general intuition that more competition is socially
beneficial.

Our results have several implications for policy. First, supposing that the insurance
market is competitive, the existence of moral hazard ip@&osean argument in favor of lax
antitrust enforcement or of erecting barriers to entry in the medical market. Second, if there are
welfare gains to a merger on the producers’ side arising, say, from cost savings, quality
improvements, or increased benefits to indigents and if economic welfare is to be used to
evaluate the merger, then the harm to consumers of any price increase can be measured in the

usual way, by “integrating under the demand curve.”

'? Note that the hypotenuse of C is the demand cm(ne(p)) between Pand B.
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We must apply some caveats to these conclusions, however. In this paper we have only
analyzed one of the distortions in medical markets: moral hazard. We have not considered other
factors that are commonly cited in rendering competition in medical markets different: risk
selection in insurance markets, agency problems in medical markets (i.e., induced demand), and
the presence of not-for-profit firms. It remains for future research to consider the constellation of

these imperfections in concert.
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Appendix: Proofs

Proof of Lemma 1:

Since the constraint on the insurance companyiis, p|, we show that = p cannot be optimal.

Since EV(Y -m(r) ) is differentiable by the functional form assumptions and the assumptions on
g, it will suffice to show thatai EV(y-m(r) 1) is negative at = p:

T
0o

2 evly-nl)e) = LS iyl max - oxel)

[ /|

g 7 . !
EEV(-)D o )X el

(using the envelope theorem)

Now, we evaluatedi mr) atr=p.
T

m(r) = E{(p—r)x*(r,s)}
:—Tm(r) = E@—x*(r,sﬁ(p—r);—rx*(r,s)@

im(ri = —E{x @)
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The last inequality follows from the assumptionsgandv . Sinceg,, >0, g;; <0, x must be
increasing ins. However, sincey, <0, max,{- px+g(x )} must be decreasing in. Thus, the
argument ofv is decreasing irz. Sincev is concavey' is increasing ire. Thus bothv' and

x are increasing ir, establishing the inequality. Q.E.D.

Proof of Lemma 2:

Suppose the contrary. Then, singe=0 and p,non-increasing (since, 0[0, p,]), p, - p->0.
But this implies that,, - p., for p,,,; =1,,. The Theorem of the Maximum then establishes that
p- Dargmax,fo , |{E{V(-m(r, p. )+ max, {-x+g(x e }}} . This contradicts Lemma 1. Thys - 0.

Q.E.D.

Proof of Lemma 3:

Notice thatE{U(Y— nr, §-1%7,€), ((T,s),s)} = exp(— (Y— fr })) {E (J—r (xg),(x ¢ 5)} , by our

assumptions on the utility function, and that the values of this function are negative. Since

—%ln(— x) is a strictly increasing function we can define

( rr(r p) r{1.€), %1.€).6) = -= Ir( a—n(r £). &t £) ,E)}), and maximize it instead.

The solutions tanax, ¢ { (Y=n{r, 9-14r 2), fr £) )} and

1Y- n(r, g-= Ir( ~1x{1 £) A1 £) )}) are the same. The cross partialiofvith

o’m __ox(1,¢)

respect top andr is non-negative, at =
opor or
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Let r be the largest maximizer at prige thenO7 <7,U(r, p)-U(7, p)=0. Consider, now, price
p'> p. The cross-partial betwegnandr positive implies that
07 <1,U(r, p')-U(T, )2 U(r, p- U(T, p=0. Also, r continues to be feasible at. Thus, any

maximizer underp’ > p must be greater than or equalito Q.E.D.

Proof of Lemma 4:

We seek to show that:

W(pt) =y -t 4 maxf-rix gl e)ff
< ma f,  EMY <k (o - 2 e}k, p? )+ ma {- e gl e}
= v+t - (ot - p2 )t - m? + max -T2 glx e
< ey -m? +maxd-r2x ol e)ff

- (7)

The first inequality follows since, by setting=r*, the objective function in the second line is
equal to the first line. The maximization assumption then guarantees the inequality. To show
the second inequality, it will suffice to show thaf - (p* - p?)Ex r*.¢)< 2. Consider the

following:

m —(pl - pz)Ex* (rl,e) = (p1 —c)Ex* (rl,s)—(pl - pz)Ex* (rl,s)

IN
—
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N
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N—
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N
™
N —
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The inequality follows since(p) is non-decreasing and demand is downward-sloping (no

income effects). Q.E.D.

Note that the argument in Lemma 4 is a simple supermodularity argument (see Milgrom &

Shannon, 1994, Theorert).4
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Figure 1. Standard Analysis
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Figure 2: Flexible Insurance



