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Abstract

The work introduces a simple framework to study the relathdmbetween competition and incentives
under non-exclusivity. We characterize the equilibriamirssurance market where intermediaries com-
pete over the contracts they offer to a single consumer iptbgence of moral hazard. Non-exclusivity is
responsible for under-insurance and positive profits intharaise competitive set-up. A relevant notion
of optimality is also introduced and it is argued that ma#etilibria fail to be constrained-efficient.
Keywords: Non-exclusivity, Common Agency, Linear Prices, Insurarideral Hazard.
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1 Introduction

The analysis of the aggregate implications of asymmetfarimation in competitive markets has become
an important element of contemporary economic theory. Tdeglrfor a theoretical understanding of the
relationship between markets and contracts is at the estatge of many recent developments in contract
theory as well as in researches on general equilibrium hEurtore, it constitutes a crucial step to extend
traditional macroeconomic schemes to markets where agenteeterogeneous with respect to their access
to information. This paper contributes to analyze the i@fethip between incentives and competition, when
asymmetric information is explicitly taken into account.

We consider insurance and credit markets. We think of thes&ets as a setting where multiple interme-

diaries compete over the contract offers they are makingépeesentative agent. Our focus is on markets
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where contracts are non-exclusive: every single consuaresimultaneously accept the proposals of many
financiers, generating contractual externalities amoagtmpetitors.

The choice to focus on non-exclusive competition on comtrather than on an exclusive model of com-
petition on contracts, stems from a series of observattoatsite report and discuss in detail.

Several financial markets seem not to operate (even inigjicibder exclusive assumptions. An example
is the US credit cards market: consumers typically holdisdwards and are often given incentives to open
new accounts.

More generally, courts of law can enforce exclusive cotitraiagreements only if they have access to some
form of centralized information over agents’ charactarsstin addition, the relevance and the geographi-
cal extension of multi-banking relationship has been distadd by several researches. Ongena and Smith
(2000b) emphasize that only less thdipercent of European firms maintain a single banking relatign
Even though multi-banking is typically regarded as a rai¢gaurce of financing for big companies, De-
tragiache, Garella, and Guiso (2000) and Petersen and R&an) document its relevance for small firms
for countries like the US, Italy and Portugal. The rise of tiplé lending phenomena is frequently asso-
ciated to the high cost of implementing exclusive, singleeling relationships. The argument is supported
by a number of empirical studies emphasizing that only invadases debt covenants explicitly include
exclusivity clauses (Asquith and Wizman (1990) and Smitth\&farner (1979)).

As for what concerns insurance markets, both life insuranw@ annuity contracts are typically non-
exclusive. In particular, the UK legislation explicitlyqeires every pension provider to allow the consumer

to purchase annuities from other companies and this rigtrtasvn as "Open Market Option" (OMO).

There is also evidence that competition in non-exclusiveketa can hardly be reconciled with competitive
outcomes. In a survey on the US credit cards market for theg&981 — 1989, Asubel (1991) found clear
evidence of extra-profits for intermediaries: the rate aimeto the credit card issuers is at least three times
higher than the average of the banking sector. Looking ainthigrance market, the 2006 British Survey
of Annuity Pricing reports that there is strong evidencd tiah life insurance instruments and annuities
are priced higher than what is suggested by actuarial ceratidns, despite the presence of a fairly high
number of intermediaries. In addition, it is well-docunmeshempirical fact that, in the US as well as in
Europe, very few individuals voluntarily purchase life aities, despite the fact that they look a valuable
asset for risk-averse consumers in standard insurancgpset-

This paper provides a simple characterization of equditimi non-exclusive markets where many inter-



mediaries strategically compete in the presence of moradrdeon the agent’s side. We emphasize how
under-insurance and positive extra-profits are a typicalication of this sort of competition. In addi-
tion, we identify a rationale for regulatory interventioinsa non-exclusive context. More precisely, we
emphasize that market equilibria fail to be constrainedieffit.

If the relevant welfare criterion is that of a (benevoleratial planner who cannot control the agents’
(hidden) actions, then the planner may indeed improve orketarallocations as long as he retains the
power of controlling trades. If we consider the situationanghthe planner cannot modify the structure of
markets, i.e. heannotrestrict financial intermediaries from offering furtheadle opportunities (i.e. side
contracts), then the results change. The relevant welfereasions belong to a tighter constrained-Pareto
frontier. This seems a reasonable case to investigate thadé situations where a social planner is in the
impossibility of enforcing exclusivity. Interestingly,evshow that even in this very constrained scenario
there emerge regulatory issues: public insurance pravisims out to be always welfare improving.

Many importantresearches have tried to provide a thealetgsessment of situations where competition on
contracts was non-exclusive. In particular, the analysison-exclusive relationships under moral hazard
initiated by the influential works of Pauly (1974), Arnottch8tiglitz (1991), Arnott and Stiglitz (1993) and
Hellwig (1983) has been reformulated by Bizer and DeMarZA92), Kahn and Mookherjee (1998) and
Bisin and Guaitoli (2004).

The works closely related to our are Parlour and Rajan (286d)Bisin and Guaitoli (2004) who explic-
itly model the strategic interactions among intermedgaiffering contracts to a single borrower-consumer
simultaneously. Both researches find that non-exclusstifyports positive-profit equilibria and induces a
distorted distribution of surplus. This paper studies #imes economy, where the choice of hidden action
(effort) is binary. We generalize their analysis to makertiationship between equilibrium allocations and
equilibrium contracts fully explicit, in particular witthbse contracts which are issued but not bought at
equilibrium. These are callddtent contractsand they play a crucial role in preventing standard Bed¥an
like deviations, where an intermediary would offer a higheantity at a lower price. More precisely, the
presence dhtentcontracts transforms the agent into a coordinating devitag the competing intermedi-
aries. The threat of buyinigtentcontracts with the induced change in effort following anyid&on from

a set of equilibrium offers, would make the deviation unpadfie. Latentcontracts sustain equilibrium
outcomes exhibiting under-insurance, positive profitdfieractive intermediaries and available insurance.

Having fully explored the role ofatentcontracts, we show that those allocations can be as wellostgzp



in a simpler game where two competitors (principals) offen#inear schedules to a single agent. The
strategic role of the agent will then be to select her desitem in both menus. Since we consider a
complete information case, there will be offers that are amstepted by any agent at equilibrium. The
corresponding equilibria constitute an instance of thiufaiof the Revelation Principle in games with
multiple principalst Our characterization results provide simple intuitionewithe welfare properties of
the equilibria that these games exhibit. Differently froarlBur and Rajan (2001), none of our equilibrium

allocations will satisfy a constrained-efficiency progért

In addition, we provide a class of examples showing how pgulieria may fail to be efficient even if the

planner is subject to non-exclusivity clauses, which wagewted in Bisin and Guaitoli (2004).

The paper is organized as follows. Section 2 presents thergemwo-state, two-effort insurance economy
we study. Section 3 analyzes the properties of the exclgsiage, where the consumer is allowed to accept
only one contract at a time. Section 4 presents generaltsesiobut equilibrium characterization under
non-exclusive competition. Section 5 and 6 examine the gitags of equilibria with under-insurance in
the situation where consumers’ preferences are homogen&hich allows us to provide foundation for our
strategic approach and to relate our results to the Commeméygliterature. Finally, section 7 discusses

the welfare implications of our analysis.

2 The economy

We consider an insurance economy lasting two periods. tjpsifated by a single representative consumer
and by a countable infinite set of intermediaries. To simgglife analysis, only two idiosyncratic states
{1, 2} are considered (we taKeto be the "bad” state, anzithe "good” one). The probability distribution
over the sef{1, 2} depends on an unobservable effort {a,b}, with a > b. We taker,(m;) to be the
probability of occurrence of statewhene = a(b), respectively, withr, > .

Effort is costly and we take the cost function to be lineattsd K (e) = e with e = {a, b}.

The agent’s utility from consuming, with s = {1, 2}, is state-independent and it is represented by the
functionu : R4 — R4 that is continuous, increasing and concave. In additionjderete agent’s endow-

ment array by = (w1, ws) € R?.

1See Martimort and Stole (2002) and Peters (2001). In péaticthe relationship between the failure of the Revelafoimciple
and the existence of latent contract offers in games withpteta information is stressed in Martimort and Stole (2003)

2Attar, Campioni, and Piaser (2006) show that all market lémjis studied by Parlour and Rajan (2001) indeed turn outdo
constrained-efficient.



Trades are represented by insurance contracts offereddryniediaries to consumer.

We consider/ intermediaries; the set of feasible offers for the th intermediary is referred to aB*
andD = x,c ;D' is the collection of all the set®’. Every intermediary is allowed to offer a continuum
of insurance contracts. Offers are restricted to be linesurance companies propose a benefit-premium
ratio and fix a maximum quantity to be sold; the consumer ig fihee to choose her desired amount of
insurance from each contract. To represent this type ofdnt®n, we assume that each intermediary
offers a contract consisting of a pair of state-contingemtsfersd’ = (d¢,d5). The agent can buy a
fraction\; € [0, 1] of each contract.

Insurance relationships are non-exclusive: every singlesgmer chooses a subset of intermediaries to
interact with and her trade decisions cannot be contragied.uA pure strategy for the consumer is hence

described by the map

s.: D — {a,b} x[0,1]7,

that associates to every array of offered contracts a leheffart in {a, b}, and selects the desired amount
of insurance from the (linear) menu offered by every singlagipal. We also take. to be collection of
all the s, maps.

The payoff to intermediaryis given by:

Vi= —((1 = 7m)di + medy) N,

when efforte is chosen and the fractiok; of the offerd’ is bought. In compact notation, we denote
e = ((1 — m.), ), and then writd/* = —7, - d*\;.
The agent-consumer is risk-averse. Her preferences aresesged by the VNM utility function:

U(cr,ca,e) = (1 —me)uler) + meu(cz) — e,

wheree denotes the cost of effort and = w, + >_._, \id?, for s = {1,2} is the contingent con-

icJ
sumption. LetC be the vector of contingent consumptiafl, = (c1,c2). In what follows, we refer
to U(C) = U(C,e(C)), with e(C) € argmax U(C,e). That is, we represent preferences through to
the consumer’s indirect utility/(C), as it is standard in moral hazard economies. In additiontake

A={CeR2 / e(C) = a} to be the set of ex-post consumption profiles inducing thé kffprt choice



e =a,andB = {C € R? / ¢(C) = b} to be that inducing low effort = b.

The frontier of the se# will be referred to as the Incentive frontier. We denote itthy
G={(c1,¢c2) € Rf_ : U(cl,CQ,Q) = ﬁ(01,c2,b)}

In the insurance market, multiple intermediaries competa the contractual offers they are making to a

risk-averse consumer. Strategic relationships are repted by the complete information game:

r={U(), (V') ey - D Se

The gamd™ can hence be thought as a Bertrand-Edgeworth game withtegstré&representative) consumer
on the demand side. We will be focusing our attention on ptregegyy Subgame Perfect Equilibria (SPE)
of the gamd”. At any SPE of the gamE:

i) The agent optimally chooses her effort level togethehwlite desired composition of her portfolio.

That s, for every offered array = (d*,d?,...,d”):

((Ai(d)ieg,e(d)) € argr/r\lax (1 —me)u(er) + meulea) — e (1)
S.t.
co=ws+ > Nid, fors={1,2}
ieJ
ii) Foreveryarrayl~* = (d*,...,d""1,d"*1 ... d’) of menu offers proposed by his competitors, the

choice ofd’ by intermediaryi should maximizé/? subject to equatiofil ) that takes into account the

agent’s behavior and to the feasibility requiremgat> 0.

3 Exclusivity

When exclusive dealings are considered, the agent can atavospt one contract at a time. We regard
this as a benchmark case, since our concern is the analysitiafions where trade decisions cannot be
restricted. For this reason, we devote the next paragraphwestigate the properties of the insurance

market when exclusivity can be enforced.



The equilibrium outcome of the exclusive game can be reptedeas the solution to the utility maxi-
mization problem of the agent under a non-negative profisttamt for the principal (see Chassagnon and

Chiappori (1997)). We will therefore consider two possitd@sumption profiles:

e The allocationE = (h1, he) such that:

E = ((1 —7p) w1 + mpwr, (1 —7p) we +ﬂ'bw1),

L . . . . - 1-—
which lies at the intersection of the 45 degree line with thzprofit line of slope—m’.
T

e The allocation”" = (f1, f2), which is defined by:

w(f) —ulf) =
(I—7a) fit7mafo = (1—m)ws + mg wo

That is, F' is located at the intersection of the incentive fron@ewith the zero-profit line of slopé;—ﬂa.
One should notice thal € B and corresponds to the consumption level appropriateddxgitigle ;gent
whene = b is chosen, whereds € A corresponds te = a.

Itis straightforward to provide a characterization of @strategy) equilibrium allocations under exclusivity

in terms of the relative cost of high effory = a — .

Lemma 1 The nature of the exclusive equilibrium depends on theivgatost of implementing the high
level of effortA. More precisely, there exists a cut-off levelsuch that wheneveh > A the efforte = b

will always be selected at equilibrium.

Proof. Consider the contraet= (d;, d,) defined by

(1 —mp) u(é1) + mp u(é2) = u((1 —mp) ¢ + mp E2)

whereC' = W + d is the consumption allocation corresponding to the choiteeadditional insurancé.
Notice thatd is defined independently af.
For everyd, we letA be the cost differential guaranteeing that the correspmndilies on the incentive

frontierG:



Figure 1: Equilibrium consumption under exclusivity

A = (mq —m) (u(C2) — u(ér)).

One should observe thatit = A, thenC = F and the single agent will be indifferent between the
consumption allocations and F'.

ForallA > A, the allocationF (w) will lie betweenW andC. It follows thatU (C) = U(E) > U(F);
that is, the effort = b will be selected, and the equilibrium allocation will e

With a similar reasoning one can establish that the consuiitiestrictly prefer F to E forall A < A, and
will therefore take the high level of efform

We now move to discuss the properties of non-exclusive endients.

4 Non-exclusivity

This section investigates the features of insurance ogisitips when exclusivity clauses are not enforce-

able. If contracts are exclusive, every single intermegdian offer allocations which are contingent on the



consumer’s trades with his competitors. In addition, a toam enforce exclusive agreements only if trades
are observable and verifiable at no cost. Among other thithis requires an institutional setting where
information about agents’ trades is centralized and rgaditessible.

When contracts are non-exclusive, a form of contractuareslity arises. The decisions of the- th
intermediary affect thé — th intermediary’s payoff through their effects on the ageh&tiavior. In such a
strategic context, the single agent is therefore actinga®edinating device among the competing princi-
pals. In particular, her portfolio choices crucially detéme the structure of the market.

For every array of offered contraats= (d*, d?, ...,d”), the single agent is allowed to choose her preferred
consumption level by buying a fractiod of principalj’s proposal. The set of feasible allocations is given
by:

F={(c1,c2) €RA : (cr,00) =W+ 3,0, Nid'}

and it is convex.

The agent’s behavior crucially depends on the prices okaktived proposals. We denote withthe price

d3

of the contract offered by the— th intermediaryp’ = . Given the effort choice, we also let-“ be

dy

. I . 1-— !
the marginal rate of substitution evaluatedat= {ci,c,} € F,i.e.7¢ = me w(c1)

e u(ca)’
For any given array of offers, we will henceforth order thiegs of posted contracts in accordance with the

index of intermediaries. That is, we denote:

pt<p? <. <pl.

Any optimal consumption choice will be located on the frentf theF set, that is, the set of allocations
which are not dominated by any other elemenfinWe remark here that the frontier is piece-wise linear,
and that the slope of the relevant segments is givep'by?, ..., p’. Using the convexity ofF, one can
get additional information on the structure of the frontisiwell as on the properties of the optimal choice.
Given the offersi = (d',d?,...,d”), we letX = 3.7, \;d’" be any allocation on the frontier and we
denoteC the preferred consumption allocation.

In a first step we show that every allocation on the nonlinear @f the frontier ofF can be identified in a

unigue way.

Lemma 2 Feasility: Take anyX = Q + Zfil \;a* on the frontier ofF,then, there is only one array

(A1, A2, ..., Ak) supportingX . In addition, if all aggregate contracts are positive inance and ifi < j,



thenh; =0=X; =0and); > 0= \; = 1.

It is to be noticed that similar rules can be found with negatnsurance contracts. The trick being that
when some aggregate contracts are of negative insurameg itlshould be noticed that the set of feasible

allocation is the same as the set of feasible allocationtbatd correspond to an initial endowment

Q=0+ >

d; hegative insurance

and to the same positive insurance contracts offered ama @iéace of anyl; negative insurance, the offer
of —d;. Then, the rules of the lemma can be applied to this "newmalization of the feasible set.

Proof.
e Suppose not. There should then be two arcays\s, ... Mg, A}, A5, ... A with at least oné such
that\; # A, and

J J
X=0+) Nd'=Q+> Nad'.
=1 i=1

Let u; = min()\;, \}). We leti; be the first index such that # \;, and we assume that without loss

K3

of generality, we suppose that, > u;,

Then, we denote

(N} = pi)ai.

1

J
a= (N, —pi)ai, c=> (\i—ma; b=

J
1>171 i=
One can hence writ] = Q' +a+c=Q' + b, withQ' = Q+ i = 17 p;a;. We then verify that
Pa < Pb» < pe (s€€ Sub-figure 2-&) Moreover, we remark that the contraots:;, are bought, then,
the contract§\; — p;)a,; are available, which implies that the allocatidns Q' + a, ' + a + b,

andQ)’ + a + b + c are all feasible. But then, it is then straightforward toifyethat any available

allocation betweef’ 4+ « andQ)’ + a + b dominatesX (see Sub-figure 2-b) which guarantees that

X is not on the frontier.

Swherepa, pp, pe design the price of the particular contraats andc.

10



X+a X+a
Sub-fig. 2-a Sub-fig. 2-b Sub-fig. 2-c Sub-fig. 2-d

Figure 2:

e For the second part of the proof, let first suppose that= 0 and thathZi1 A; > 0, then, we
denote

a=a; CZZ Nia; b=a+c

J>i1
Then,c # 0 and one can hence wrif€ = Q' + ¢, with ' = Q + Zi<i1 \ia;, but then, as it should
be thatp, < p» < p. (because all agregate contracts are positive insurant¢ects), we could apply
the preceding line of reasoning and remark that the line ectimg()’ and X + a dominatesX (see

Sub-figure 2-¢) , which implies th& is not on the frontier, a contradiction.

Let in a second time suppose thgt > 0 and that\;, < 0. Then, we denote

a=a; b= Z Naj.
J>u
Then,b # 0 and one can hence writ€ = Q' + b, with Q' = Q + Zml M\;a;. But then, it
is immediate that the segmentX is below the segmerf + a X + a (see Sub-figure 2-d), which

implies thatX is not on the frontier, a contradiction. That ends to proessticond part of the lemma.
]

Lemma 3 Optimality: Letd = (d*,d?,...,d”) be an array of insurance contract offers such that the
corresponding optimal consumption choice of the agéndoes not lie on the Incentive Compatibility
frontier G, i.e.C ¢ G. Then:

D)

ii) Ifintermediaryi proposes a positive insurance contract, his offer wilbioéirelybought (i.e.\; = 1)

if p? < 7¢. Furthermore, whenevais offer is bought §; € (0, 1]), one getp’ < 7¢.

11



i) If intermediary i proposes a negative insurance contract, then his offer méllentirely bought if
p' > 7¢. Furthermore, wheneveis offer is bought§; € (0, 1]), one getg’ > 7¢.
iv) If p* = 7¢, then any insurance contradt proposed by any intermediagywill be partially bought

0 < A <1).

Proof.

We start by establishing the following statement. (A): édasthe consumption allocatiof; if d is a
positive (negative) insurance contract and the consunapag it (i.e.\; > 0), thent® > p’ (7€ < pi).

To prove it, one has to observe thatiifis a positive insurance contract, then, singe> 0, the allocation

C — X d; is achievable by the consumer for every A;. It follows thatU(C — X d;) < U(C), which
indeed implies® > p'. Following the same reasoning one can pra¥gfor the case ofi’ being a negative
insurance contract.

In a next step, we prove statement (B)difis a positive (negative) insurance contract which is natelyt
accepted (i.el; < 1), thent® < p* (¢ > p?). Let us refer to the positive insurance case. Thed, i
not fully acceptedC + )\ d* belongs taF, for every\ < 1 — \;. Sinced' a positive insurance contract,
one gets that/ (C + X d') < U(C), which indeed implies® < p’. Once again, one can use a similar
argument to establish (B) for the casedbbeing a negative insurance contract.

Notice that if thed” is a positive insurance contract, thef) implies the second part of equivaler(ég To
contradict the first part ofi), it should bep’ < 7¢ and\; = 0. However, such a situation is impossible
because it would directly violatgB). Point(i7) can be established along the same lines.

Finally, (i#i) is an immediate implication of poiritd) and point(B). =

Notice that this statement applies to any local optimalcaton of 7.

The consumer will hence have a clear incentive to first bugahmontracts which are offered at a lower
price. If we takeC' to be the equilibrium consumption allocation, then any caettwith a price (strictly)
higher than-© will never be bought, while contracts offered at a pricecsifyilower thanr© will be entirely
accepted.

The remaining of this section is devoted to analyze the gémeoperties of market equilibria under non-
exclusivity. We re-establish, in a general context, sdversults for economies with moral hazard and
non-exclusive contracting. As long as the incentive pnobig binding, competition among an arbitrarily
large number of intermediaries typically delivers non-petitive outcomes in the form of under-insurance

and positive extra-profits. As a starting point, it is uséfutemark that whenever the incentive problem is

12



very mild, then the presence of non-exclusive contractish&ilof no aggregate impact. In other words, we

can prove in our context the following standard result:

Lemma4 If U(C) < U(mpez + (1 — m)er) for all C € F, then there exists a unique (pure strategy)

equilibrium allocation characterized by, = ¢; = mpws + (1 — ) ws.
Proof. See Arnott and Stiglitz (1993) and Bisin and Guaitoli (2D0s

If the cost of high effort is sufficiently high, then this clkeidoes not represent a credible threat and a
standard Bertrand argument will apgly.

Our analysis will therefore be devoted to evaluate and distlie structure of high effort equilibria. Even
though our reference framework is quite abstract, the tepuksented in this section identify several prop-
erties that should be satisfied by any pure strategy equitibof the gamé™ when the high effort is chosen.
Throughout this section, Iét € A denote a pure strategy equilibrium outcome.

As a starting point, we show that negative insurance willemée issued at equilibrium. Therefore, this

type of contracts will only be relevant to analyze the deviattage.

Lemma5 LetC € Abe a pure strategy equilibrium outcome of the gdm@&hen, every accepted contract

involves positive insurance.

Proof. Suppose not. Then, lgtbe the intermediary offering the negative insurance cehtig with the

agent buying a fraction; of it. Let p/ be the price of this contract. It follows from Lemma 3 that:

. . 1—m
p >7 > .

Tg
If the high effort is selected, thg—th intermediary is earning a negative profit which implies #atannot
be part of an equilibriumm
The main results of this section are summarized in the nespdition. The properties of high effort
equilibria are identified depending on whether the corradpt allocations belong to the incentive frontier
G or not. In the former case, equilibria will be supported byihg all intermediaries fully active, while
equilibrium allocations outsidg feature at least one intermediary that is rationed. In otveds, there

will be some available insurance in the market that the coreswvill not find convenient to buy.

Proposition 1 The following statements are equivalent:

4A similar argument is suggested in Proposition 1 and 2 indRa@nd Rajan (2001).
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1. The equilibrium outcomé@ € A belongs to the Incentive Compatibility frontiér

2. C'is supported by all intermediaries being active. In partaothe offer of each intermediary is fully

accepted, i.ed;, = 1Vi e J.
3. The consumer strictly prefe€s to any other feasible outcomé&i(C) > U(C’) VC' € F U B.

Proof. The proof is developed in three steps.

The first step consists in showing that if the outcathkelongs to the frontie, then all contracts must be
accepted, i.eA; > 0 Vi. By contradiction, suppose that at equilibrium there is ioraetive intermediary,
say thei —th one. Then, he could profitably deviate by offering a positigirance contraet’ with a price
arbitrarily close tol;—:b and strictly higher to make positive profits, i-e, - d” > 0. It is immediate to
verify that the agent will always have the incentive to at¢dbis offer and to seleat = b.

Let us move to the second statement to show that the consuithentirely buy all offered contracts and

reach the allocation:

C=W+) d.

JjeJ
If, indeed, there was (at least) one positiestrictly lower than 1, then, for every < min(\;,1 — \;),
bothC — X\ d° andC + X d* should be feasible consumption choices, WithC' — A d°) < U(C) and
U(C + X d") < U(C). This contradicts the fact that the marginal rate of sulsstib under high effort

evaluated a€’ is different from that calculated under low effort. Indeid; = d—f is the price ofd*, then,

1
1—m, v (1)

o  u(ca

e inequalityU (C — X\ d*) < U(C) would imply that

1—mpu

e inequalityU (C + X d*) < U(C) would imply that

1—7Tb

. 1— -
with the consequence thatj > , a contradiction.
Tq

T

The next step is to show that at any (pure strategy) equilibbiwhere all intermediaries are activewill be
strictly preferred to any other feasible outcome. To prdwag,tit is enough to remark that if at equilibrium
A =1 Vi € J, then the set of feasible consumptions for the agent wilktegtbe contained ind. This
indeed follows from the fact that all contracts offered atiégrium are positive insurance ones.

Using a standard convexity argument one hence@ét®) > U(C’) VC' € F.

14



Finally, we have to show that if there is no consumption atmm that guarantees the consumer the same
utility as C, then it must be that’ belongs to the frontie§. By contradiction, suppose that ¢ G. Two
cases should be considered depending on whether the attivenediaries charge the same price or not.
In the latter case, it must hg¢ < 7¢, by Lemma3. Then, take @ < (p',7¢) and denoteZ Cc A a
neighborhood of” such thatr® > p for all C € Z. Take now any contract whose price is smaller than
7¢, and such that-7, - d > 0. Then, consider the deviatiel’ = d' + ed for intermediary 1, and lef'(¢)

be the optimal consumption choice of the agent, given the areay of offers. Ife is small enough, the
price ofd"’ will be strictly belowp and we will also havé’(e) € Z. The contractl"’ will hence be entirely
bought ; = 1), which guarantees, by Lemn3athat the deviation is profitable.

We now have to consider the case where at equilibrium allreots are offered at the same price, i.e.

p’ = p Vi. Once again, let us develop an argument by contradictiod? # G, then any intermediary

— T,

necessarily earns positive profits, i.e.> . If this was not the case, a single intermediary could

T
always gain by offering a negative insurance contract atiemtrictly smaller (but, arbitrarily close to)
1—m

— which the consumer will have an incentive to accept salgdtie efforte = b.

Takl()e intermediary 1 to be the one earning the smallest {pe)sjirofit at equilibrium and consider a small
positive insurance contragtsuch that’, - d > 0 andU(C' +d) > U(C). If intermediary 1 lowers his price
deviating tod" = d' + d, the agent will accept this offer. If she accegtstogether with other contracts,
the deviating contract will be entirely bought (see Lem3jjaand the deviation will be profitable as long
ase = a is selected. If the agent chooses the high level of effoet,dbviation will be profitable even in
the extreme case whefl’ is the only accepted contract at the deviation stage. Tessthés point, it is
enough to remark that, - d* < 7, - (C - W), since atC' all intermediaries earn a positive profit. Take
anye < @, - (C — W) — 7, - d*. If eis small enough to get, - (C’(€) — W) > 7, - (C — W) — ¢, where
C’(e) is the optimal consumption choice at the deviation stagm tine gets, - (C'(¢) — W) > m, - d',
and the deviation is profitable.

Since the consumer could gain by acceptift and choosingg = a, for C € A to be supported at
equilibrium it must be that the effot = b is chosen at the deviation stage, so to make the deviation

unprofitable. This remains truedfis arbitrarily close td0, 0). ForC ¢ G to be an equilibrium outcome,

there must hence exist an outcome B such thatV (C') = U(L), which generates a contradictiom.

Equilibrium allocations outside the Incentive front@itherefore involve insurance offers that are not ac-

cepted at equilibrium and block deviations from incumbemd &om entrant intermediaries. This con-
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stituteslatent insurance. The structure of equilibria with "latent conts turns out to be significantly

different from that of the equilibria og. The following pages explore this issue in greater detail.

4.1 High effort equilibria on G: general properties

Every equilibrium outcome o6 is supported by all contracts being fully accepted. Thahissingle agent
finds optimal not to ration any of the intermediaries. In éiddi, we show that every competitor must be

charging the same price, so that the equilibrium will extrélfiairly symmetric structure.

Proposition 2 If the equilibrium outcomé€’ belongs to the frontie€, then all intermediaries must set the

same pricep! =p?> = ... =p/ =€

Proof. The proofis developed by contradiction. Let us considatjth < p”. Since all contracts have been
(entirely) accepted, Lemnmaguarantees that’ < 7¢. In addition, every contract will involve positive
insurance (from Lemma). Let us denot€’ (C) the optimal consumption choice of the agent when contract
J (1) with pricep” (p') is removed. At equilibrium, it should be th&t(C) > U(C) andU(C) > U(C).
Take a neighborhood @ such that the corresponding agent’s utility is strictlytgrahan boti/ (C) and
U(C) for every element of the neighborhood.

Assume that intermediary 1 is deviatingdt = d* + ed, whered is a (small) negative insurance contract
with price lower thanl;—wa. If € is small enough, a continuity argument guarantees thatffaedd’ will
always be at least partiglly bought.dt’ is entirely boughti.e. A\; = 1), the deviation is unambiguously
profitable.

Given the array of offer§d", d?, ...,d’}, let C(e) be the corresponding optimal consumption choice. In
addition, denot€(¢) the outcome that would be selected at the deviation stagedatracts with price)’
were removed. Observe thid(C(0)) = U(C) < U(C(0)) = U(C). By continuity,U (C(e) < U(C(e)).
This implies that, at the deviation stage, the agent wilehavincentive to buy some of the contracts offered

at pricep’. From Lemma3 it follows that7¢(¢) > p7; and if ¢ is small enough, the price o’ will be
dy

strictly smaller tharp’. Summarizing, we have that'(¢) > |W
1

|, so thatd' will be fully accepted, and
the deviation is profitable.

]

If an equilibrium ongG exists, it cannot be a zero-profit equilibrium. That is, tRelesive allocationt” in

Figure 1 cannot be supported at equilibrium under non-skaty. If this was the case, indeed, a single
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intermediary would always have an incentive to offer a sradtiitional amount of insurance at a price
1—

D€ ( Trb,Tc). By doing so, he would increase his profit, induce the consumbuy this additional
amount of insurance and to select low effort.

Equilibria onG resemble (or can be related to) more traditional Cournatauges, with all intermediaries
earning strictly positive profits.

With reference to moral hazard framework, Parlour and Rg801), Attar, Campioni, and Piaser (2006),
Martimort (2004) and others characterize pure strategjlibga where all intermediaries are treated sym-
metrically. That is, they are equally sharing the surpleaying zero extra rent to the single agefthese
authors argue that a crucial condition to support thesdibguim outcomes is to make the single consumer
indifferent between two alternative consumption profileghe high effort subspace. More precisely, at
equilibrium the consumer can get the same utility by buyitig/acontracts and by buying only — 1
contracts. This guarantees that deviations trying to redine agent’s payoff will always be blocked. In
other words, the equilibrium payoff will be available at theviation stage.

The main difference between our set-up and those mentidmmabaonsists in the fact that, for every given
array of offers, the set of feasible consumption choices ealways convex. This greatly simplify our
equilibrium analysis. In particular, we prove that therdl wot exist any pure strategy equilibrium where
an allocationC' € G is implemented. Given the convexity of the g€t it turns out that there will always
be unilaterally profitable deviations implying an increas@rices. To develop this argument, we need to
introduce some additional notation.

Fora € [0,1], letC, = (01 + 7 a,c0 — (1 — wa)a) be any allocation lying on the iso-profit line

1- a
of slope T

passing throughC. Notice that ifa« = 0, C, = C. We focus here on the case
a

a < 0, which implies that the correspondirfg, is at the north-west of®. For every givern, take

Tca —ra TCQ _ o

W = (01 +ama—g——5,02 — Cam, - c> to be the point on the equilibrium price line which

THe —T T — T

is connected t@’, by a line of sloper©=. That s, if the single consumer was offered the insurana¢raot

C, — W,, then she would always have an incentive to entirely ac¢épee Figure 35.

5The related work of Bizer and DeMarzo (1992) also charazgera situation where all contracts are take up at equiliri@iven
the different distribution of bargaining power, though,Bizer and DeMarzo (1992) every single intermediary earme-peofits at
equilibrium.

60ne has to observe that the sequence of pditits converges to C whenr — 0. This is implied by the two inequalities
0 < Waq — Oz < —amg7® and 0<C1—Wia < —amg.
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Figure 3: Relationship betweé#, andC,,

The following proposition can now be established.
Proposition 3 No allocationC' € G can be supported at a pure strategy equilibrium in the gédme

Proof. We show that there always exists a profitable deviation feingle intermediary, say, involving

a price higher than the equilibrium prige= 7¢. Consider anyx small enough to guarantee that the

correspondingV,, lies betweerlV =7 = W + Z;]

~' d' (see Figure 4).

Figure 4: Existence of a profitable deviation for any equiili;m onG
By construction, we have that:

W27J _ Oro
Cio — W7
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Consider the following deviation of intermediafy instead of offeringl”, he proposeg’’ = (1+¢)(C, —
w=7).
Observe that if the agent decided to entirely accept allreotg at the deviation stage, she would achieve

the allocation:

Coc =Co+e(Ca—W7)

which is depicted in Figuréd. In particular, it is always possible to selectaemall enough to guarantee

that the corresponding,.. belongs ta4 and to satisfy the following inequality:

)

which exactly guarantees that the agent will have an incerti accept all contracts. In addition, the

deviating contract guarantees a profit higher than thermalgine:

T (C =W = =7, - (Co = W)

where the original (positive) profit has been multiplied(yt ¢). =

4.2 High effort equilibria outside G: general properties

Up to now, we know that allocations outsidanay be supported as equilibria either through linear priee,

all intermediaries are offering the same price, or througih-tinear prices. In both cases, some latent con-
tracts will be issued at equilibrium. Given the array of eants offered at equilibriunt = (d*, d?,...,d”),

we takel = {i € J : \;(d) > 0} to be the set of active principals and its complemErb be the set of

inactive ones. As a consequence, we introduce the folloddfipition:

Definition 1 For every equilibrium outcom€ € A, a latent outcome is a feasible poihte B lying on the
equilibrium indifference curve. The outcorhecan in principle be supported by many alternative profiles
of offered contracts. We say that an inactive principat I¢ is “latent” if his equilibrium offer d* can

support a latent outcome.

"This is an immediate implication of our Lemra
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In what follows, we identify a set of necessary conditionamgunteeing that the candidate equilibrium
C € Aisrobust to deviations of active and latent intermediaries

One has first to observe that from Propositiopoint (iii), it follows that if C' ¢ G is a (pure strategy)
equilibrium outcome, there must exist an allocatioeuch that/ (C) = U(L).

The next paragraphs provide a further characterizatione$tructure of the latent consumptibn

Lemma 6 shows that if all latent contracts taken togethepsup., the same latent outconie remains

available if any of the latent contracts is removed.

Lemma 6 LetC € A be a pure strategy equilibrium outcome of the gdm&hen, the latent consumption

L remains available to the consumer if any of the latent cartrd” is removed.

Proof. Suppose not. In this case, whenever (the latent) prinégipamoves his offer, the highest utility
that the agent could earn by choosing= b would be strictly lower thard/(C). Then, as in pointii:)

of Proposition 1, intermediark could propose (instead @f') a small positive insurance contract that the
agent would accept while keep choosing a. This would guarantee positive profits to the deviatingriate
intermediaryk, a contradiction.m

This allows us to prove our main Proposition:

Proposition 4 If the equilibrium outcomé€’ does not belong to the fronti€r, then:
i) All latent contracts will be offered at the same prige= p” and it will always ber” = p’.
ii) The two pointsC' € A and L € B are connected by a line of slopé.
i) The two vector VU (C) — VU(L)) and7, = (4, (1 — m,)) are collinear.

Proof. To prove(i), consider the latent offef* and let)\; € (0, 1] be the fraction of that offer which
the consumer is willing to buy when choosing low effort. TigtL = W + Z#k (/\Z-di) + ApdF.

For everye € (0, \;) the outcomel. — ed” is hence a feasible choice for the consumer. It follows that
U(L) > U(L — ed*). One should also observe that, by Lemma 6, the outcbrred” is feasible for any

e € [0, 1]. Therefore, we get:

U(L) > max{U(L — ed®),U(L + ed®)}

for everyk. This directly impliegp* = p» = 7 Vk.

For convenience, let us choose arbitrarily some positiveraotd” of pricep”.
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To prove(ii), let us first show that all active contracts with price loweartp™ will be fully bought at
equilibrium. If such contracts exist, denote witlhe last active intermediary whose contract is offered at
price lower tharp”. Then, fork > I, leta* be the (unique) real number (positive or negative) such that
d* = oF d*. SinceL is the consumer’s optimal choice insilewe know from Lemma 3 that all contracts

offered at price lower than” should be bought in order to reach L. That is:
L=W+ Y d+ (> aak)d (3)

Suppose by contradiction that for soifie< I, \;o < 1. The consumer can still achieve the outcatheith
the new array{d!, ..., \od' ,...,d!,d’*!, ... d’}. Observe also that given these offers, the allocafion
will still be available, otherwise the intermediai{ycould profitably decrease his price.

In particular,L can be decomposed as follows:

L=W+( Y d&)—1-x)d" + (D Nak)ar, 4)
i=1,....I E>T
which contradicts the previous statement unlgss= 1.
Since all active contracts must be entirely bought, it felahatC' = W+ (Zi:L_“J di), and that equation

(3) can be rewritten as:

L—C= () Mab)d", (5)

that guarantees that the line connectingndC has slope-*.

Finally, notice that
l2 — C2 - 1-— T Ul(ll)

C1 —ll o b ’U,/(lg)'

follows from (z) and (i), and it corresponds to:

TL11+12:TL01+CQ. (6)

To prove par{iii) of the Proposition, one has to show that there exigt€aR such that:

VU, — VU = 07, (7
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with VUx = ((1 — me)u/(#1), met' (22)) for X = {C, L}.

LetD = (d',d?,...,d”) be the array of contracts offered at equilibrium and consideilateral deviation

of one of the active intermediaries, say the th, offeringd” = d* + d instead of#*, with d small enough.

In particular,d® + d is taken to be a positive insurance contract with price lavanp” = 7

Consider first the agent’'s behavior. At the deviation stele can achieve the consumption outcome
C +d € A, as well as all the allocations on a line of slopk passing througl®” + d. In particular, let

L'(d) = L + 4 be the corresponding optimal consumption choice of thetagehe set3. We will have:

T+ 61) + (o + 62) = 75 (c1 + dv) + (c2 + da) (8)

Using (6), equation (8) can be reduced to:

TL51+52:TLd1+d2,

which corresponds to:

VUL -6 =VUy -d.

For the deviationi” = d' + d to be profitable, it should be 7, - d > 0. Given the new array of offers,
the maximum utility that the agent could achieve in the lovortfregion is given byU (L) + VU, - 6.
SinceC € A is an equilibrium outcome, deviations lik€ should be blocked. For this to be guaranteed,
U(C + d) must necessarily be (strictly) lower than the maximumtytihat the agent could reach, at the
deviation stage, selecting a consumption profil@irSince we are restricting to deviations that take place
in a neighborhood of’, the agent can always achieve (at least) the payoff + d) = U(C) + VU¢ - d,

by selecting high effort. Therefore,

—#y-d>0 = U(L)+ VUL -d > U(C) + VUc - d.

SinceU(C) = U(L), one gets:

— Ry d>0 = (VUL —VUg)-d> 0. 9)
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These inequalities show that the two operatefs, andVU; — VU are collinear, so that there exists a

real numbep satisfying:

VUL —VUc =6 7,.

5 Existence and characterization: the homogeneous case

From now on, we will develop the analysis on existence andtia@acterization of equilibria with under-
insurance and high effort in common agency games with mezdid, concentrating on the case of CRRA

utility functions. In particular, for reasons of tractatyilwe will specify u(c) = ¢7, withy € (0,1).8

Taking the agent’s utility of the form(c) = ¢” has the advantage to simplify the equilibrium characteriza
tion leading to sharper welfare predictions, as will beifiat in the following pages.

The first result we show is that in our context it will never besgible for an allocatio’ ¢ G to be
supported as a pure strategy equilibrium of the gahtey having all intermediaries charging the same

price. This is indeed a consequence of the following Lemma.

Lemma 7 Consider two point§’ € A and L € B with the same MRS“ = 7% = p and such that:

pci+ca = plitlo (10)

IN

C1 ll. (11)

Then, it must be that:

mat (c2) > mpu' (12)

Proof. Sincer® = 7% = p, one gets:

oo u(a) = W)
‘o w(er) + pu/(ca) u'(lh) + pu/(l2)

8The results we will provide hold for the general class of CRIRifity functions.
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We have to prove that:

A sufficient condition for the result is that the function , c2) —

1 . .

P + be increasing along the
u'(cr)  w(c2)

P , whose derivative is such that:

w'(cr +2)  w(ca—px)

line connecting” and L. Considerf(z) =

, _ —uatx)  —u(eetwx) 11 (A=y(e2—a)
F@)/p= (u'(ci + )2  (W(ca+2))2 (1 7)(01 +x cotx (e +x)(c2+x) >0

that completes the proofs

Lemma 8 Consider the gamE where consumer preferences are represented by= ¢” with € (0, 1).
If the allocationC ¢ G is a (pure strategy) equilibrium outcome in which high lesitffort is chosen, then

at least two contracts must be offered at different prices.

Proof. By contradiction, assum@ ¢ G. Recall that at equilibrium every intermediary necesgadrns
positive profits, i.ep = 7¢ > % wherep is the equilibrium price (see Proposition 1).

Now, take intermediary 1 to be the intermediary that earasthallest (positive) profit at equilibrium and
consider a small positive insurance contréstich thatt, - d > 0 andU(C + d) > U(C). If intermediary

1 deviates talY = d' + d, the agent will accept it. To generate the contradictiondtiisl be enough to
show that the deviatiod" induces the effort choice = a. Since we are considering a smalithe agent’s
optimal consumption choices in the subspageand B will be on a line of slopep = 7. Denote the
corresponding allocatiors’ = C + (¢1, ¢2) andL’ = L+ (y1,y2), respectively. The relevant utilities can

be approximated by:

UC) =U(C) + (1 — ) (c1)er + o (c2)ea = mat! (c2)(7%¢1 + ¢2)

and

UL) =U(L) + (1 — mp)u' (I1)ys + mou/ (la)yz = mpu’ (12) (791 + y2).

At equilibriumU(C) = U(L) and sinceC’” and L’ are connected by a line of slopewe also know that:
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7% + ¢2 = 7% + yo. Now, given thatr,u/(cz) > myu’(I2), U (C') will be strictly greater tha/ (L),

and the agent’s optimal effort will be=a. =

We know that every equilibrium outconte ¢ G will be supported by non-linear prices, let us now iden-
tify some restrictions on the consumer’s initial wealth kattsuch an equilibrium exists. More precisely,

consider the allocationS and L that satisfy the following set of conditions:

v(e) = u(n) 12)
TLcl + co = TLll + ZQ (13)
7o (1 — ﬂ'a)(u’(cl) — u’(@)) =7 (1 —mp) u'(l1) — mp (1 — 7)) u'(l2) (14)
(l—ﬂ'b)>7_L>7_C>w2—62>(1—7ra) (15)
Ty - c1 — Wy Ta ’
w1 + 2(11 — Cl) = Wy + 2(12 - Cg), (16)
wy +3(l2 —c2) 12 L .

2 — Ty d < =Ty - (C=W). 17
w1+3(11—01) ll’ T < T (C W) ( )

Let us provide an interpretation to the system of equati@2%-(17). (12) requires the single agent to be
indifferent between the outcomésandL, and (13) states that andL are connected by a line of slopé

in the spacéc;, cz). Thatis, if there are contracts offered at pridg the consumer is indifferent between
buying only the insurance that takes her uptqand choosing = a) and buying it together with the
additional contracts that make her redcland choose = b). (14) is simply a restatement of the gradient
condition discussed in Proposition 4, stating that the igretabf the agent’s utility evaluated atis parallel

to that evaluated at. The second and the third inequality(ith) guarantee that accepting the offer W

is an optimal choice for the consumer when she seleetsa. The last inequality implies that the active
intermediaries earn a positive profit offeridg— W', at a price|;72=2|. Given (16), the consumer can
achieve full insurance buying only the latent offdrs- C. Finally, (17) provides a characterization of
the amount of latent insurance needed to support the equitibiconsumption. More precisely, the first
inequality in(17) guarantees that there is enough latent insurance to makevtheffort threat credible,
while the second inequality puts a lower bound on that amabat is sufficient to block deviations to

negative insurance offefs.

9The amountd defines the positive insurance contract offered at a pricghat is necessary to exactly achieve full insurance
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If u(c) = ¢7, itis possible to show that there always exists a pair of aorion aIIocations{C’, L) that
satisfies the systerfi2) — (17).1° Any allocation(C, L) identified by(12) — (17) can be supported at

equilibrium in the gamé'.

Proposition 5 If u(c) = ¢?, there exists a pure strategy equilibrium of the gaihwith the following
players’ behaviors:
) dt=C-Ww, A'=/{0,1},
i) d>=d*= L—-C, A?>=A%=][0,1],
iy d*=d>=---=d" =(0,0),
V) A1 =1, =X =---= Ay =0, ande = q,
whereC and L are determined by12) — (17).

Proof. See Attar and Chassagnon (2004).

The geometric structure of the equilibrium is depicted igufe 5.

6 Take-it or leave-it offers and menus

This section aims at examining the relationship betweerd®aussion and the game theoretic approach
to common agency games, to clarify the foundations in terissrategic behavior for the analysis of non-
exclusive markets. Throughout the paper, we have beerrirgfeo situations in which intermediaries
compete a la Bertrand-Edgeworth. That is, each intermg@arhoosing a price and fixing the maximal
amount of insurance that the consumer can buy. A naturatigue® raise would therefore be: could a
single intermediary gain from a unilateral deviation to mle take-it or leave-it offer? Since there does
not seem to be any reason to assume that singleton contraat®feasible in insurance and financial
markets, the robustness of our equilibrium charactednat such an enlargement of the intermediaries’
strategy spaces would be an important property to establish

When an intermediary deviates to a take-it or leave-it @mtirthe strategic role of the agent is reduced,

since she is not allowed to select her favorite amount ofrarste at the given price, anymore. Therefore,

starting from the consumption poi(ncl-i_—wl, 02+—w2) The role ofd will be carefully examined in the next section.

10See Lemma 1 in Attar and Chassagnon (2008).
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Figure 5: A pure strategy equilibrium with latent contracts

deviations to take-it or leave-it contracts may constiaugevere form of punishment for the consumer, and
break the conjectured equilibrium.

In the following paragraphs we show that each of our (puaedyy) equilibria indeed satisfies a robustness
property. More precisely, the allocation characterizeBiioposition 5 can be supported as an equilibrium
of a simpler game in which two competitors (principals) (altewed to) offer menus of alternatives to the
single agent. As will become clearer, this result enablde vslate our findings with those of the results of
the literature on common agency games under moral hazard.

Consider the new ganm, in which two principals compete on the menu offers they arikaneously
making to a single agent. 1" is the set of offers available to principallet P (D*) be the set of available
menust! A strategy for principat will hence be a map fror‘ﬂP(Di) to itself. For every array of offered
menus, the agent will choose one item from the menu of eaclpetitor and take her (binary) effort
decision.

In the next paragraphs, we show how the equilibrium outcéhgg of the gamd” can be supported as a

symmetric equilibrium in the menu ganié.

UThat is, P (D?) is the power set oD%
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TakeC' ¢ G as defined in Propositiof and consider a situation where each of the two competiféesso

the following menu of insurance contracts to the single &gen

1 ~
M = {ui% +/\id}, for i e {1,2}

pt € [0,1]and)’ € [0, 1] define the consumer’s selected item, and the insurancesotsitt andd = L—C
have been defined in Proposition 5. Notice that every metitis convex. As a special case, by selecting
@ = 1andX = 0 in the menu of both principals the agent can achieve the mugco. Similarly, choosing
@ = 0andA = 1in both menus, the consumer can get to the consumption poifihis follows from the
fact that the maximum amount of latent insurance that thataggn buy when each competitor offers the
menuM is 2d, that is always greater thax.12
The reader should observe that to construct the equilibinumenus we let every principal offer the amount
of latent insurance, say; that corresponds to that available off equilibrium in tleengl’. More precisely,
when a single principal removes his offer, the frontier & flet of feasible consumption pairs for the agent
is that represented in Figure 6. In Figure 6 we also repredehe iso-profit line of slopé;—ﬁ“ passing

a

throughC.

12This result can be checked with simple manipulations of yistesn(12) — (17).
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Figure 6: Available consumption choices at the deviatiagst

c1+wrp ¢+ we
2 2
the45, which is connected t& by a line of sloper”. In particular, one gets:

That is, the agent can achief= ( ) € A as well as the corresponding allocati@Qron

(TL(Cl +w1) + (’wg +Cg) TL(Cl +w1) + (’wg +Cg))

@= | ’ L 41

€ B.

To show that the outcom@ can be supported at a symmetric equilibrium through the noffieus M, we
need to fully describe the consumer’s behavior. Given tteeiip utility function we chosey(c) = ¢,
we know that the agent’s optimal consumption choices wilbbdinear expansion paths starting from the
origin. That is, these choices would belong to the Iiﬁ%and;—2 starting from the origin. To complete the
characterization of consumer’s behavior, we find it cclnmranié introduce the outcont&,.

For everya € R, C, is the point at the intersection between the (iso-profi# lof slope% passing
throughC' and the line connectingC andaL (with sloper.). Hence,C, = (¢1 + 7o f (), ca — (1 —
7o) f(@)), with f/(a) > 0 andf(1) = 0.

Let us also consider the outcomie= (ey, e3) such thatl;ﬁm = 7L, i.e. E is the optimal choice of

u(e2)
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C2

C2

Figure 7: Properties of the optimal consumer’s choices

the agent in the sed if she was offered divisible contracts at prick.

For everya € R, aF, aC, C, andaL will all lie on the same line. We will prove that in this setsup
any unilateral deviation to positive insurance contradtsimduce the agent to switch to low effoet= b.
Conversely, a single intermediary who tries to profitablyidee proposing a negative insurance contract

would determine a switch to low effoet= b. These results follow from the following Lemma.
Lemma 9 If u(c) = ¢ and the outcome&' and L satisfy(12) — (17), then:

1. U(C,) <U(aL) Ya#1 suchthat C, € A,
2. UK)<U(aL) VK € A lying between C,, andalL,

3. U(aC) < U(BL) ¥Y(a,B)with > a > 1and such that the line connecting” and Cs has

sloper©.

Points 1 and 2 refer to Figue(a) and point 3 refers to Figurz(b).

Proof. See Attar and Chassagnon (2004).

With this characterization, it is now possible to show thairyle principal, say principal 1 (P1), cannot
profitably deviate to any menu different fro. To show this, it will be enough to consider simple
deviationsd'’ in take-it or leave-it offerd?

First, consider the deviations’ to a negative insurance contract, which are easier to handle

L3This is true since the consumer is allowed to select at mastbocation from every menu.
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If 4 is a negative insurance contract, to guarantee positiiiprehen the agent keeps taking high effort
e = a, its price should be belovb;T”a. Then, wheneved" is bought, the corresponding choice of the
agentK will lie to the left of the line connecting® and@. But there will always be an element of this line
which the consumer will strictly prefer to any point insideettrianglelV PQ. If P1 deviates to a negative
insurance contract and the agent reacts choasiag, the relevant price should be higher than for the
agent to have an incentive to buy it, and lower tﬁ%@;l), to be profitable for the deviatdt. However, by
buying d from the non-deviating principal, the agent could achievatocation likeH on the 45 degree

line, and there is no contract, with price is betweémnd%, that could increase the agent’s utility.

Consider now deviations to a positive insurance contdcwhich induce the agent to select high effort

- . . . . . dy
e = a at the deviation stage. In particular, consider deviatioagng a pricep’ = |d_§’| € (p©,ph],
wherep® = W27 2 s the price of the contraet'. If such a deviation is chosen, by Lemmihe agent
C1 — W1

will still select 5 = 1 in the menu of the non-deviating principal to get the outcdMeHowever, for the
deviation to be profitable, we should haver, - d¥’ > —7, - d* = -7, - (C — W). (17) implies that
—Ry - dY > —7,(C — W) = -7, - d. Therefored" can be decomposed into the sumdofindd"”’ a
positive insurance contract at price lower then i.e. dV/ = d + d'”. After the deviation the new array
of contracts(d, d?, ...,d") will determine a new terminal point on the frontier of fedsilbonsumption
choices)V + d'’ + 2d, that will fall below the line passing through the origin ahgdas it is the case for the
pointW + 3d2.1 Therefore, at the deviation stage, the agent can achievaptienal choice in the subset
B, which belongs to the consumption expansion path passingghL(i.e. the ray starting from the origin
and passing through).

Let us now look at deviationg' which induce the agent to selgét< 1 from the non-deviating principal
menu and to take the effoet = a. This sort of deviations involve a prig¢ < p©. In addition, since

P is available, it must be thdf (K) > U(P) whereK is the agent’s choice at the deviation stage. The
corresponding feasible consumption choices are depiotEdjure8. By definition, the agent will not have
any incentive to select the allocatidi = K + d* and to choose = a. For everyK € A she can always
get an outcome like L that is on the ray connecting the originfo® We want to prove that there will not
be any profitable/”” inducinge = a. Take P to be the point at the intersection between the line of slope

% passing througt® and the line connecting’ and{. DenotegL (with 3 < ~) the projection ofPs

141t the high level of effort was indeed selected, any negaigirance contract involving a price higher thah would earn
negative profits.

15see the equilibrium conditiofiL7).

18The availability ofyL is guaranteed by construction.
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through a line of slope’ onto the ray connectinggand L. Then, letoP € A be the optimal choice of the

agent along the line of slope” passing througi®s;. For everyK € A, we can establish that:

U(K)

IN

U(aP) (18)

UpL) < U(L) (19)

The first inequality is satisfied by construction, siqg:ﬂ < 7. With respect to the second one, remark
that7 - K < 7L'- M, and, sinceP; is betweenk and)M, we haver: - Py < 7L M, with 72 = (71, 1).
That is, 5L will fall to the left of L. This indeed implie§/(GL) < U(yL).

Then,using Lemma 2 we g&t(5L) > U(aC'), which, given the inequalities above, implies th&ty L) >

U(K). This proves that there is no profitable deviation inducing a.

C2

Figure 8: A deviation of intermediary 2

To complete the proof, we have to show that there cannot bprarfiyable deviatiom'’ inducing low effort.
Such a deviation could only be profitable if its price was Ieigﬂnan%. The agent, though, will never
have any incentive to buy such a contract since she can gleednieve the allocatio® on the 45 degree

line at a pricer’” < 1=m 17
L

Recent developments of oligopoly theory stressed theaat®y of situations where many principals strate-

1The availability of this outcome is guaranteed ().
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gically compete over the contract offers they make to a siagknt. In particular, those contexts where the
agent is allowed to contract with any subset of principaésraferred to as of delegated common agency.
When common agency games of complete information are ceregidi.e. when the agent’s type space is a
singleton), it is now well established that the set of efuiilim outcomes supportable when principals are
allowed to compete by offering menus is in general largen the set of equilibria associated to "simple"
competition in take-it or leave-it offers. More precisét,us consider a game where two principals interact
in the presence of a single agent who is taking a non-coitttaetffort choice. Then, the particular equilib-
rium allocation we supported could not have been implenteiydetting the two principals compete over
take-it or leave-it (singleton) contracts. It should also be remarked that, when common agency games of
moral hazard are considered, there is very weak (littlepstfor the restriction to take-it or leave-it offers

(Attar, Piaser, and Porteiro (2007)).

7 \Welfare analysis

In the standard Second Best analysis the planner retairtisoton the consumption/insurance allocations,
but is subject to the same informational problems abouttsydacisions of the players. In other words,
there is a correspondence between second-best efficiedaxatusivity on contracts. Hence, the planner
directly controls (or can contract upon) the mechanisms ttie principals of the game will use. This
direct control implies that the social planner can alwayglament the desired allocation by means of point
contracts (take-it-or-leave-it offers), hence the agetttoice on\;s isde factalimited to {0, 1}.

Our equilibrium analysis has already emphasized that ttermadities induced by competition under moral
hazard are sufficient to guarantee that every equilibridotation of the gamé& will fail to be Second Best
efficient.

In a non-exclusive interaction, the planner looses comindhe mechanisms of the principals, hence indi-
rectly on the total insurance the agent has available fartases. We will hence consider a situation where
both the agent’s effort and her trade decisions are not-actitble.

As a consequence, the social planner does not control tiiemidction (effort) of the agent, as well as
the agent’s choice on the number/quantity of insuranceraotst she will accept;s). Hence, the optimal

allocation must be robust to side-contracting. In the didiniof the relevant efficiency concept, we must

18This is an instance of the so-called failure of the Revetafinciple in games of multiple principals, see MartimartizStole
(2002) and Peters (2001)
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take into account the strategic behavior of the principsiaell as the agent’s one.

The planner can use/design transfers to all the playersngsails these transfers satisfy aggregate feasibility.
Note that a transfer to the agent effectively changes thevemeént pointw, and hence may equivalently
be thought of as public insurance. L&t = (dY, d3) be the state-contingent transfer offered by the planner.
That is, we let the planner be denoted as firm 0.

The set of allocations which are feasible for a planner wisnigect to non-exclusivity is indeed given by:

e The incentive compatibility on the agent’s side:

N N
(e, {Al}fvzl) =arg max (1 —me)u(ws + Zx\;dll) + Ter u(we + Zx\;dé) —¢ (20)
e’»{%}il i=1 i=1

e Robustness of the optimal allocatiofil’, d—*) has to be such that:

Vi(d, e(d,d™ W), Ni(d',d™ W) > =N[(1 — me)d} + medb] Vi and Vd' € R2. (21)

One should notice that offering a public insurance contattte single agentindeed corresponds to control
the endowment allocatioW = (wy,ws). The planner must hence take into account the optimal behavi
of all players given alternative public insurance offers.

To show that market equilibria may fail to be constrainectédfit, we present our discussion in the context

of the Example of Propositioh

1—m

Let us take any- < which is supported at equilibrium. Given at every equilibrium allocation

T
C = (c1, ¢2) it must be the that:

U(e) = U(1) 22)

TLcl +co = TLll + s (23)
L (—m)u(ly)

LT T () 24)

We letT'(7) be the relationship betweenandc; which is induced by equatiori82)-(24). The equilibrium
allocation corresponding to the latent pricewill belong to T'(7) but, clearly, only one point of (1)

constitutes an equilibrium allocation. The geometry offlie) curves is described in the following Figure.
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T2 T TO

2

Importantly, one can show th@tcurves which correspond to differentvill not intersect. In addition, the
curveT? = T (%) will always lie to the left of a curve lik@? = T'(r?) for 72 < 71,

In other words, we can think @ as the frontier of the set of feasible allocations in our peob

Let us first show that in the particular cagé:) = ¢”, the curveZ? is increasing, and hence it cuts the
relevant iso-profit line passing through In this case, the candidate high-effort equilibrium atrpal' is
not robust to individually profitable deviations of someiaetnsurer. Hence, in the power utility case there

cannot be an equilibrium with = ¢ andr? = =7,

b

Lemma 10 In the ¢”-case condition$22) and (23) together with the additional requirement = 1=

T

identify an increasing curvé®.

Proof. Given the requirement that* = =™ [, belongs to the 45 degree line and equati@® and

b

(23) can be written in terms of the only two variables, c2). In fact, by equatior(23), L = (I,1) with
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l=(1—m)e1 + mpee. The equation we have to consider is then:

(1 = m)u(er) + mau(ez) = u(l) <=

T% = (1 — ma)u(cr) + maulez) —u (1 —mp)er + mpez) =0 (25)

0 0
It should be first noted that it cannot be that both conditi%gﬁ <0 and%i < 0 hold together. Assume
C1 C2

they hold together, the corresponding first-order inedgjealivould be:
(1—m)u'(c1) < (L—=mp)u/ ()

o U (c2) < mu'(1)

Since the marginal utility in convex, using” > 0, we can majorate’ (1) with (1 — m)u’(¢1) + mpu'(c2)

and then

oT°
862

Y

Ta v/ (c2) — mp (1 — o)/ (1) + mpu’ (c2)) (26)

= (ma —m)u'(c1) + m (u'(c1) — v/ (c2)) >0 (27)

0

Hence,—— > 0. m
(902

If the locus7 is increasing in the consumption space, there is room foiatlems. In particular, those
deviations that reduce the utility of the agent withoutrattg her effort choice become profitable.

Hence, any high-effort equilibrium for which” = 1;—;”7 can be destroyed by profitable deviations of an
active principal.

In thec”-case, every equilibrium is therefore inefficient with respto the third-best outcome.

Is that possible that the action of the planner be such tha¢ b the private insurers wants to enter the
market for insurance? The answer is yes.

We shall argue, in particular, that it is possible to implamany allocation located on thE®, which
equation is:

(1 = ma)uler) + mau(ce) — w((1 — mp)er + mpez) — (a—b) =0 (28)

Let's indeed consider a consumption bun@® = (Y, ¢3) verifying (28); we also letL? = (1°,1°) be the

corresponding latent allocation. One should notice that (1 — m;)c{ + m,c3.

36



We then consider the following behavior for the public plan(which we can also call intermediary 0) and

the private intermediaries 2, .. ., J:

e The planner proposes the following non-linear menu

MO = (d° + Ad°)

whered’ = C' — W and it is offered at a pricg” > % d° = L — C and it is offered at a price

pL = 1;:*’, andX € [0,1];

e the private insurance companies propose the null conttaet,d? = - -- = d’ = (0,0).

These behaviors support the equilibrium allocat@h which belongs to thd™® curve. The following

proposition emphasizes that this allocation can indeedipéeimented by the planner:

Proposition 6 When the planner provides public insurance by means of #eepivise linear meni1°,
then it is a best reply for the single agent to accept the eterfec M’ (i.e. to seth = 0) and for every

private insurer to offer the null insurance contract.

Proof. We should verify that intermediasyc {1,2,...,J} has no interest in deviating. Take intermediary
1 as a candidate deviator. If he proposes positive insurérateuld be at a price lower thaln;—wa to be
accepted by the agent. Then, he could only make profit in the ttee agent remains in the hig; effort area.
Let us takeK = (k1, k2) € A as the optimal consumption allocation selected by the aaeht deviation

stage. It hence follows from Lemngethat:

(1 = mo)u(ky) + mau(ke) — u((1 — mp)k1 + mpk2) — (a — b) < 0,

which implies in turn that the agent will prefer the feasiblocation(1 — m)k; + mpko to K, that is a
contradiction.

If he proposes negative insurance, the only way for the agestcept the offer is to remain id, making
the deviation non profitable. A contradictiom.

In particular, we can state the following:
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Proposition 7 Given any positive-profit high-effort equilibriudi € A satisfying (22), (23), (24), there

exists a system of transfers and of public insurance thatBatominates it.

Proof. Let us now construct a system of transfers, that satisfigreggte feasibility and allow to redistribute
the planner’s profits to the private insurers.

The system of public insurance is a non-linear menu of the tyff = (ad® + (d°) as defined above,
where the single agent has to choasand3, appropriately. The system of transfers to the playersén th
economy is the following: each private insurer recei\}eth of the total profit from the purchase of the
insurance ).

Given the offered meniM?, it is a best reply for the agent to choase= 1 and3 = 0. In fact, since
U(C) = U(L) the agent is indifferent betwee®i and L. Choosinga < 1 would allow to reach lower
indifference curves, and even supplementing with 1 would still keep the agent below poift

For the private insurers, we have previously shown thatiofiethe null contract is a best reply whetf

is available. Receiving the transférv, does not change the main argument of the proof. Each individ
insurer takes into account that in the aggregatndL are available, and that there is no profitable deviation
for him. m

At the equilibrium with transfers, the social planner preg® a piece-wise linear menu of insurance. The
private insurers offer the null contract, the agent buysitisearance proposed by the planner and exerts
high effort. Finally, the planner redistributes by meansiofcontingent transfers the profits to the private

insurers according to his objective function.
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