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ABSTRACT: W reexani ne the canoni cal adverse selection insurance econony
first studied by Rothschild and Stiglitz (1976). W define blocking in a way
that takes private information into account, and define a coalition-proof
correspondence as a mapping fromcoalitions to allocations with the property
that allocations are in the correspondence if and only if they are not bl ocked
by any other allocations in the correspondence for any subcoalition. W prove
that the Myazaki allocation--the Pareto-optinmal allocation (possibly cross-
subsi di zed) nost preferred by lowrisk agents--is coalition-proof. JEL No.
D82. Field designation: Information and Learni ng.
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Adver se sel ecti on economni es have been particularly troubl esome for
econom sts. As Rothschild and Stiglitz (1976) showed, equilibrium the way
one mght naturally define it, often does not exist. \While nodifications of
their definition of equilibriumhave been proposed that solve the existence
problem these take the form of specifying particular institutional
arrangenents through which agents interact, with different specifications
yielding different predictions (WIlson 1979, Hellwig 1987). It would be
desirable to have a predictive notion that is not heavily dependent on a
particul ar extensive form

An alternative to specifying an explicit game formis to exam ne
solutions that are nore cooperative in nature. Myazaki (1977) represents an
early exanple of this approach, applied to an adverse-sel ection |abor market
environnent. The M yazaki solution is built on the observation that in sone
cases Pareto-efficiency requires cross-subsidization between types. |In the
i nsurance setting, the Myazaki allocation is the Pareto-optimal allocation
nost favored by the lowrisk agents. Since |owrisk agents pay the subsidy,
M yazaki argues that this equilibriumis supported by their threat to abandon
the arrangement and sel f-insure.

Several authors have presented core-like notions of equilibriumin
adverse sel ection environments that deliver the Myazaki allocation (Boyd and
Prescott 1986, Boyd, Prescott and Smith 1988, and Marinon 1988). The
extension of the core to adverse selection environnents, however, is not
straightforward. The npbst direct approach is to inpose incentive
conpatibility on agents' decisions about joining blocking coalitions, but this
results in a core that is enpty in exactly those cases in which the
Rot hschild-Stiglitz equilibriumfails to exist. The authors cited above
address this problemby further restricting the notion of a successfu

bl ocking coalition. They require that a bl ocking coalition survive when the
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agents left behind are allowed to react to the deviation.

In an adverse selection credit market environment with a conti nuum of
types (Lacker and Wi nberg 1993) we explored a different approach to finding a
cooperative equilibrium utilizing the notion of coalition-proofness
i ntroduced by Bernheim Peleg, and Wi nston (1987, hereafter BPW. Rather
than considering reactions by the conplement of the deviating coalition
coal ition-proofness considers reactions by the deviating coalition itself. A
"credi bl e" blocking coalition nust itself be immne from further deviations by
“credi bl e" subcoalitions. BPWintroduced coalition-proofness as a refinenent
of Nash equilibriumin finite normal-form ganes, and defined it recursively by
considering all possible sequences of subcoalitions of agents. G eenberg
(1989) showed that coalition-proofness could be defined equivalently as a
stable set (see also Greenberg 1991, Kahn and Mokherjee 1992).

In a recent paper, Kahn and Mbokherjee (1995, hereafter KM present a
coalition-proof equilibriumfor the standard adverse-sel ection insurance
environnent. Followi ng BPW they inpose coalition-proofness as a refinenent
of Nash equilibriumin an inconplete-information game of contract proposal and
acceptance. Their approach nmi ght be viewed as a bl end of cooperative and
noncooperative approaches to equilibriumin adverse sel ection econonies. The
uni que result under their approach is the Rothschild-Stiglitz allocation--the
Par et o- opti mum of the type-w se break-even, separating allocations.

The purpose of this note is to exanmine the inplications of coalition-
proofness in isolation for the adverse-sel ection insurance environnment. G ven
our definition of blocking, we define coalition-proof allocations using
G eenberg' s stabl e-set approach, as in Lacker and Wi nberg (1993) and Lacker
(1994). We show that the Myazaki allocation is coalition-proof;

specifically, the correspondence consisting of the Myazaki allocation for any
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arbitrary coalition constitutes a stable set. Therefore, it appears that it
is not coalition-proofness per se that rules out cross-subsidization in the KM
anal ysi s.

In closely related work, Asheimand N | ssen (1994) present an extensive
formcontracting gane with renegotiation in which the unique perfect Bayesian
equilibriumis the Myazaki allocation. Their extensive formthus inplenents
the solution suggested by the cooperative literature. Their result also
underscores the point made by WIlson (1979) and Hellwi g (1987); the
noncooperative equilibriumin an adverse sel ection econony depends critically
on the extensive form

The next two sections describe the environnent and feasible allocations.
In Section 3 we define the coalition-proof correspondence. |n Section 4 we
define and characterize the Myazaki allocations. In Section 5 we prove that

they are the coalition-proof correspondence.

1. The Econony

We study the sinple insurance environnent described in Rothschild and Stiglitz
(1976). The econony is populated by a continuum of risk averse agents who
each receive a random endownent of a single consunption good. All agents have
identical utility functions U(c), where U(c) > 0 and U’(c) < 0 for all ¢ > 0.
Each agent receives a random endownent e drawn fromthe two-el ement set

{eg €y}, where e; > e, > 0. There are two types of agents; type H (high risk)
agents, and type L (low risk) agents. Type H(L) agents receive the bad
endownent with probability pfpY and the good endowrent with probability 1 -
p" (1 - pY. W assume that 1 > p" > pt > 0. Let n(n') be the nmeasures of
type H(L) agents, n" =t > 0, and let ©m = (=" =Y.

Al t hough all agents know the distribution of types, =m, each
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individual's type is private information. There is no technol ogy avail able
for verifying or evaluating agents' types. Agents know their own types before
interacting with other agents. The endowrent realization of each agent is

publicly observed, as are any contracts into which an agent may enter

2. Alocations

An allocation for this econony nmust describe the consunption of each agent in
every possible state of the world, but since there are a conti nuum of agents,
there is no uncertainty in the aggregate endownent. W will consider only

al l ocations in which an agent's consunption depends on their own endownent.
We also restrict attention to allocations which treat all agents of a given
type identically, since agents are only different in a nmeaningful way through
their types.

Formal ly, an allocation consists of four nonnegative scalars: c,',

T=H,L, i=g,b, the consunption of a type T agent with endowrent e,. Let c' =

(cqg.cy) and c = (cg'c,’) be the allocations of type L and type H agents

respectively, and let ¢ = (ch c").

W will want to define allocations and feasibility for arbitrary subsets
of the popul ation. For any arbitrary set of agents let ¢- and ¢" be the
measures of type L and type H agents respectively, and let ¢ = (¢ o). W
will define feasibility for an allocation-coalition pair to enconpass resource
and incentive feasibility. An allocation-coalition pair (c,¢$) is resource

feasible if

dTpfe + (1-pTecyl + dipcy + (1-pHeyl
(1)
<  ¢MTpe, + (1-pMed + oIple, + (1-phe]



This definition of resource feasibility makes use of the | aw of |arge nunbers,
which here inplies that the fraction of agents realizing any particul ar
outcone is equal to the probability of that outcone. An allocationis

incentive feasible if

pfu(e) + (L-pHu(el) > ptuchH) + (1-pHu(ch, (2)
and
plu(cl) + (1-pYu(el) > plu(el) + (1-pYu(eh. (3)

Define the set of feasible allocations C(¢) for coalition ¢ as the set of al

al l ocations satisfying (1) through (3).°

3. The Coalition-Proof Allocations

Qur definition of coalition-proof allocations for this econony differs from
the notion of "Coalition-Proof Nash Equilibriunt (CPNE) proposed by BPWand KM
in that we do not explicitly define a non-cooperative game to which the ful
definition of the CPNE can be applied. Instead, we sinply seek allocations

which are "coalition proof" in the sane sense that strategy profiles are

't would be possible to include in our econony another category of
agents capabl e of serving as insurance firms, as in KM Such risk neutra
agents would be willing to provide insurance to coalitions of risk averse
agents only if their portfolio of insurance contracts earns nonnegative
expected profits. |In our econony nonnegative expected profits for such a firm
is equivalent to the resource feasibility constraint (1). |In addition, the
firmwould face the sane incentive feasibility conditions, (2) and (3), which
we i nmpose on coalitions. |If coalitions of risk averse agents can self-insure,
then the presence of insurance firnms does not expand the set of attainable
allocations. [If, on the other hand, coalitions of agents cannot self-insure,
the presence of insurance firns raises the possibility of allocations in which
such firms earn strictly positive profits.
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coalition proof in the CPNE. Coalition-proofness is based on the notion of a
bl ocki ng coalition, and so closely parallels the definition of the core of an
economy. The notion of a blocking coalition nmust be adjusted, however, to
take account of the ex ante private information feature of our environment.

First, define the set of possible subcoalitions to a coalition ¢ as

@(d) {dcR?| 0<d <", and 0<d"<PpM}

We will denote the set of all possible subcoalitions as ® = &(n). We will
denote the set of allocations that are feasible for some coalition as C, the

union of C(¢) for ¢ed.

We adopt the follow ng notion of a blocking coalition.

Definition 1: An allocation ceC(¢) for coalition ¢ is blocked by a coalition
dc®(Pp) and allocation € if:

(a) ce(d) ;
(b) for T=H,L, if &' > 0 then pTu(é]) + (1-pHu(ey >pTu(cy) + (1-pHu(cy);

(c) the inequality in (2) is strict for at least one T for which ¢' > 0;
(d) for T=H,L, if ' < ¢' (sone type T agents are |eft behind) then
pTu(ey) + (1-pHu(cy) > pTu(ey) + (1-pHu(ey) if ¢" >0, and

pTu(cy) +(1-pNu(cy) = pTu(éy) + (1-pNHu(éy) if d">0.

The first condition in the above definition states that the bl ocking
allocation is resource and incentive feasible for that bl ocking coalition.
Conditions (b) and (c) state the usual requirement that nmenmbers of a bl ocking
coalition are at |least as well off and sone nenbers are strictly better off.
The fourth condition is added to respect the constraints of private

information. It states that if a deviating coalition intends to | eave behind
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any agents of type T, then those |eft behind cannot strictly prefer to join
the coalition (including by clainmng to be another type).?2

Sone definitions of blocking in simlar private information environnents
(notably Boyd, Prescott and Smith 1987, and Marinon 1988), require the
deviating coalition to anticipate what will become of the conplenment coalition
after the deviation. Qur condition (d) requires only that those in the
conpl ement coalition conpare the status quo allocation to the proposed
devi ation. However, our "coalition-proof" requirement plays the role of
consi deri ng what m ght happen after a deviation occurs. KMrequire bl ocking
al l ocations to be proper subsets of the original coalition, thus ruling out a
priori blocking by the coalition of the whole. Qur approach allows deviations
by the coalition of the whole. KM also require strict inequality in (b), so
that all nenbers of a deviating coalition nmust be made strictly better off.
Strict inequality in (b) would also inply that deviating coalitions nust take
either all or none of any given type. Qur approach allows deviating
coalitions that strictly dominate only for a subset of their nmenbers.

The core of this econony--defined as the set of allocations that are
unbl ocked according to the above definition--may be enpty. The core is enpty
in the cases in which the Rothschild-Stiglitz equilibriumfails to exist or is
Pareto dominated. The Rothschild-Stiglitz equilibriumonly exists when the
ratio of high- to lowrisk agents exceeds a threshold bel ow which there exists
a feasible pooling allocation that gives the lowrisk agents the sane expected
utility as in the Rothschild-Stiglitz equilibrium \hen the ratio lies in a
range just above this threshold, equilibriumexists but is Pareto dom nated.

Coal i ti on-proof ness places nore stringent conditions on bl ocking

2This definition of blocking was adopted in Lacker and Weinberg (1993).
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coalitions. W require allocations to be imune only to deviations by
coalitions which are thensel ves immune to further deviations by sinmlarly

i mune sub-coalitions.

Definition 2: A coalition-proof correspondence (CPC) is a mapping o: ®-C,
with the follow ng properties:

(i) o(p)cC(dp) for all o¢ed; and
(ii) ceo(¢) if and only if there does not exist a ¢c®(Pp) and Eco(P) which

bl ock c.

This definition states that any allocation-coalition pair which is not
coalition proof can be blocked by a subcoalition with an allocation which is
coalition proof. On the other hand, if an allocation is coalition proof, then
any proposed deviation is deterred by a credible threat of further deviation
fromthe deviating coalition. The requirement of coalition-proofness is
weaker than the requirenent that an all ocation be unblocked. As a result, any
core allocation is also coalition-proof.

Qur definition follows G eenberg' s (1989) "von Neumann and Morgenstern

abstract stable set," defined as a partition of a stable system A stable
systemis conprised of a set D, which in our case consists of allocation-
coalition pairs (c,®), and a dom nance relation, which in our case is

bl ocking. In Geenberg's application a typical element of Dis a coalition
together with a strategy profile. He shows that, given a notion of bl ocking
for strategy profiles, the definition of a CPNE in terns of the coalition-

proof correspondence is fully equivalent to the recursive definition given in

Bernheim Pel eg and Whinston (1987), allow ng extension of the coalition-proof
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concept to environnments with an infinite nunber of agents.?®

In our definition of the coalition-proof correspondence the conditions
required for a subcoalition to block a coalition are synmetric across
coalition-subcoalition pairs in the sense that they depend only on the
preferences, endownents and allocations within the initial coalition. 1In
particul ar, blocking does not depend on whether the coalition being blocked is
the coalition of the whole or is itself a deviating coalition. As a result,
the coalition-proof correspondence for a given coalition yields the coalition-
proof allocation for an econony consisting of just that coalition. This
i ncorporates the notion that deviations are private in the sense that only

those within a deviation can react to it (KM 1995, p. 118).

4. The Myazaki Allocation
M yazaki (1977), in a |abor market version of this economy, proposed that
equilibriumallocations in be defined as the solution to the follow ng

progranmm ng probl em

The M yazaki Problem

MX  plu(cd) ¢ (LpYu(el)

s.t. (1), (2), (3), and

pru(es) ¢ (LpMuey > UM (4)

%See al so Greenberg (1991) and KM (1992). KM (1992) show that with an
infinite set of agents and infinite strategy sets the stable set and the CPNE
may fail to coincide and a stable set may fail to exist.



wher e uH = MAX prucey) + (L-pMu(ed)
¢ ey
s. t prfey + (1-pHey
< pe, + (1-pfe,

The M yazaki Problem maxinizes the expected utility of the low risk agents
subj ect to resource and incentive feasibility. The additional constraint,
(4), states that the high risk agents receive no | ess expected utility than
they would receive were they to band together and self insure, U. Note that
to achieve U'the high risk agents receive full insure at fair odds. Define

c*($p) as the solution to the Myazaki Problem and call this the Myazak

allocation for the coalition ¢.*

Define full-insurance consunption at fair odds as ¢ ' for type T agents,
sothat ¢'= p'e, + (1-pfe,. The Rothschild-Stiglitz allocation, c? is the
type-w se break-even, separating allocation that provides full insurance at

fair odds for the high risk agents (ci® = c¢;® = c"). Lowrisk agents receive

fair odds but only partial insurance because of the incentive constraint (2)

that high risk agents do not prefer c over c¢c™. Thus c;° and c/° are

defined jointly by equation (2) and

preg® + (1 -pHeg® = prey v (1 -phe,

“I't is straightforward to generalize the Myazaki allocation for n types.
For type 1, the highest risk, define U exactly the way U' is defined, and
define U exactly the way U is defined. Assuming W has been defined for k <
j, U is the maxi num expected utility of type j consunmers subject to resource
and incentive feasibility and the constraints that all type k < j consuners
each receive at least U in expected utility.
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Rot hschild and Stiglitz (1976) identify this allocation as the Nash
equilibrium |If the ratio of high-risk to lowrisk agents is too small, then
a feasible pooling allocation exists that gives the lowrisk agents as much

expected utility as ¢! and their equilibriumdoes not exist. Finally,

define V¥(c") = p3u(c,) +(1-pSu(cy) and Efc] = pS, + (1-p9c, for S T=L, H

We col l ect together here sone of the inportant properties of the

M yazaki all ocations, stated w thout proof (see Crocker and Snow (1985)).

Proposition 1: (Properties of c*(¢))

1. ct*(¢-0) =ct for all ¢'<(0,nY), and c™(0,¢" =cH for all ¢"c(0, n"
(full insurance at fair odds for single-type coalitions).
2. For all ¢ s. t. ¢" ¢- > O:

(a) c¢c*(¢) is unique and continuous in ¢;

(b) cg"(¢) =cg"(d) > ¢ (full insurance at fair odds or better for high-
ri sk agents);

(c) ct* (o) < ch*(cl)) (inconplete insurance for lowrisk agents);

(d) c*($) satisfies (1) and (2) with equality (the resource constraint and

the high-risk incentive constraint bind);
(e) c*(p) satisfies (3) as a strict inequality (the lowrisk incentive
constraint does not bind);
(f) there exists a p,c(0,«) s.t. if ¢V ¢ > p, then c*(¢) =c? and if ¢ - <
po then c*(¢) = c? (type-wi se break-even, separating allocation if and
only if the ratio of high- to lowrisk agents is larger than p).
3. As ¢V ¢-0, ct*(d)-ct and c™(d)-clt (full insurance for all at lowrisk
fair odds as the high-risk agents di sappear).
4. V(cY(¢)) and V(c"(¢)) are strictly decreasing in ¢V ¢- for ¢ ¢- < po.

Note that the M yazaki allocation is scale-invariant, in the sense that

it depends only on the ratio of high-risk to lowrisk populations.® When this

A CPC is not required to be scal e-invariant however.
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ratio is greater than p,, the Myazaki allocation is identical to the type-
wi se break-even, separating allocation, the original Rothschild-Stiglitz
equilibrium \When there are relatively few high-risk agents (p < py), |ow
risk agents are willing to subsidize high-risk agents (c™(¢) >c) in order
to |l oosen incentive constraints. |In the limt, as the ratio of high- to | ow
ri sk agents goes to zero the lowrisk Myazaki allocation approaches ful
i nsurance at fair odds. Contrast this with equilibriumnotions that predict
the type-w se break-even separating allocation, which is invariant to the
nunber of high-risk agents. 1In such equilibria, introducing a tiny number of
hi gh-ri sk agents in an econony with just lowrisk agents results in a discrete

jump in allocations.®

5. The Myazaki Allocation is Coalition-Proof

Qur candidate CPCis just o (¢) = {c(¢)}, for each coalition a set
consi sting of the unique Myazaki allocation. To prove it we nust select an
arbitrary coalition and an arbitrary feasible allocation and show that (1) if
it is not the Myazaki allocation for that coalition then it can be bl ocked by
a Myazaki allocation for sone coalition, and (2) if it is the Myazak
allocation then it cannot be bl ocked by a Myazaki allocation for any
subcoalition. W briefly sketch the argunent before formally stating the
result and the proof.

Two cases are handled quite easily. First, if the expected utility of

61 f the econony includes insurance firns, then one could define a famly
of Myazaki-type allocations for a given coalition, indexed by the expected
profits of the insurance firms. Each allocation in the fanily satisfies
Proposition 1, with the full-insurance allocations defined net of expected
firmprofits (e.g. ¢t = p'e, + (1-p“ e, - x, where expected firmprofits per
i nsured agent are x). In such a setting, this entire famly of M yazaki-Ilike
al I ocations would be coalition-proof.
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the high-risk agents is lower in the arbitrary allocation than in the Myazak
al location, then the coalition of the whole blocks the arbitrary allocation;
the M yazaki allocation yields higher expected utility for both types of
agents. Second, if the expected utility of the high-risk agents is greater in
the arbitrary allocation than they would receive with lowrisk full insurance,
then the lowrisk agents are doing quite poorly and a coalition of just |ow
ri sk agents blocks the arbitrary all ocation

The difficult case |lies between these two. The trick is to note that
the expected utility of the high-risk agents in the Myazaki allocation is
strictly decreasing in p. A blocking coalition can be forned with all of the
| ow-risk agents and sonme of the high-risk agents such that the M yazak
allocation for that coalition gives the high-risk agents exactly the sane
expected utility as they receive in the arbitrary allocation. The high-risk
agents are indifferent between the status quo and the bl ocking allocation,
while the lowrisk agents are strictly better off (unless the arbitrary
allocation is the Myazaki allocation for the original coalition).

A Myazaki allocation cannot be bl ocked by a Myazaki allocation for any
deviating coalition. |If the deviating coalition has a lower ratio of high- to
lowrisk agents, then either the allocations are identical (when p > p, in
both allocations) or both types are strictly better off (when p < p, in the
deviating coalition). 1In the latter case, the deviating coalition would
attract all of the lowrisk agents and all, not some, of the high-risk agents,
and thus would fail to reduce the ratio of high- to lowrisk agents.

Simlarly, any deviating coalition with a higher ratio of high- to | owrisk
agents woul d make both types strictly worse off if the allocation was at al
different.

We can now state our central result.
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Proposition 2: o is a CPC

Proof: Choose an arbitrary coalition ¢, with p = ¢/ ¢-. Since only the ratio
¢" to ¢- matters, we will use ¢ and p interchangeably to refer to a given
coalition.” Choose an arbitrary ceC(¢). We will prove that if ¢ » ¢ then
there exists a subcoalition that blocks ¢ with the Myazaki allocation for
that subcoalition, and if ¢ = c” then no such subcoalition exists. |If either
¢- = 0 or ¢" =0 the proof is trivial, so assume from now on that ¢4 ¢" > 0.

First, suppose that VW(c" < V(c"(¢)). The Myazaki Probleminplies
that V-(c“(¢)) > V(cY, so conditions (b) and (c) of Definition 1 are
satisfied. If we forma blocking coalition consisting of the entire coalition
¢, no agents are |left behind, so we need not check bl ocking condition (d).
Therefore the entire coalition with allocation c'(¢) blocks c.

Next suppose that Vi(ch > Vi(cl). This inplies Efc" > c' > Efe],
which inplies EfcY < E{e], which inplies W(c") < V(cl). Consider a
bl ocking coalition consisting of just the lowrisk agents, ¢' = (¢-0). The
M yazaki allocation for that coalition gives |lowrisk agents the full-
i nsurance allocation ct. By construction c' is feasible for ¢', so bl ocking
condition (a) is satisfied. Since VW(cl) > VW(cY, conditions (b) and (c) are
satisfied. Since only high-risk agents are |l eft behind, condition (d)
requires Vi(c" > W(cl), which was assuned. Therefore coalition ¢' = (¢4 0)
with Myazaki allocation ¢ blocks c.

Now suppose V(c™(¢)) < V(ch < VW(cl). Choose p' s.t. W(c"(p')) =

V(c" and p' < p. W know such a p' exists from Proposition 1, properties

'Note that our definition of coalition-proof correspondences allows for
mappi ngs that are not scal e-invariant.
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(2a), (3) and (4). The definition of the Myazaki allocation inplies that
V(cY(¢)) = VH(ch, and Property 4 inplies that V(c“(p')) > V(c“(p)).
Therefore V-(c“"(p')) = V(cY and VW(c™(p')) = VYc", satisfying blocking
condition (b). Since only high-risk agents are |left behind, blocking
condition (d) just requires V(c" > V(c“(p')). But this can be deduced from
the incentive conpatibility of c(p'), which inplies VW(c"(p')) > V(c“(p')),
and the fact that V(c"(p')) = V(c" by construction. Qbviously c’(p') is
feasible, so Definition 1 is satisfied except for condition (c). Coalition p'
with Myazaki allocation c'(p') blocks allocation c, therefore, if and only if
VH(eH(p')) > VH(ch.

Suppose c" # ¢c™(p'). Since V(c" > VW(c™(¢)) and u is strictly concave
we know that Ef{c" > Ef{c™(¢)], and thus Efc"] < Efc" (d)]. Since c“(¢d) is
the unique solution to the Myazaki Problemand c" # c“(¢), we have V(c“(¢))
> V(cY). Therefore, V(c“(p')) = V(c“(d)) > V(cY and (c'(p'),p' ) blocks c.

Now suppose c" = c(p') but c- » c“(p'). Since c is feasible for
coalition p' and c“(p') is the unique solution to the Myazaki Problem we
have directly that V-(c“(p')) > V(cY and thus (c'(p'),p' ) blocks c.

If ¢c"=c"(p') and c- = c“(p'), then c is the Myazaki allocation for ¢,
p = p, and (c’(p'),p' ) fails to block c. W need to prove that no
subcoalition blocks ¢ with the Myazaki allocation for that subcoalition. |If
P > p,, then any coalition with p” > p, has V(c™(p”)) = V(c"(p)), T=H L, and
will thus fail to block. Any coalition with p” < p, has V(c"(p")) >
Vi(c™(p)), T=H,L, attracts both types, and thus fails to obtain the proportion
p”. Suppose p < p,; then any coalition with p” > p has V(c"(p”)) < V(c“(p))
and attracts no lowrisk agents. The Myazaki allocation for such a coalition

of all high-risk agents gives themVW(c" < W(c"(¢$)). Therefore, no
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coalition with p” > p is capable of blocking ¢” in this case. Any coalition
with p” < p has V(c"(p”)) > V(c“(p)) (since p” < p,) and will attract all of
the lowrisk agents, but because V{(c"™(p)) is strictly decreasing for p < p,,
all of the high-risk agents are also attracted, so the allocation fails to
attract the correct proportions of high- and lowrisk agents. Therefore,

there is no coalition whose M yazaki allocation bl ocks c. O

One difference between our setup and KMis the absence here of a
separate class of agents acting as risk neutral insurance firms. By itself,
the presence of firnms does not affect our results since risk averse agents can
al ways split off froma firmmaking positive profits. Under the additiona
assunption that risk averse agents are incapable of joining together to self-
i nsure, such a deviation is not allowed and allocations with positive firm
profits can be sustained. |In this case our CPC nmust be expanded; for any
given collection of risk averse agents, the set consists of the fanmly of
M yazaki -type all ocations indexed by the nonnegative level of firmprofits.
(See note 6.) Positive profits can be sustained because a set of agents
insured by a single firmcannot, by assunption, self-insure in any
subcoalition that does not include the firm However, the requirenment that
i nsurance be obtained through firms does not change the basic characteristics
of coalition-proof allocations. Myazaki-like allocations are stil
coal i tion-proof.

The ot her key differences between our results and those of KM stem from
our different definitions of coalition-proofness. KMrequire that deviating
coalitions be proper subsets, whereas we allow deviations by an entire
coalition. KMnotivate strict set inclusion by the need to guarantee the

exi stence of a CPC (a "stable partition" in their term nology) in the presence
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of infinite strategy spaces. W have constructed a CPC using only weak set
inclusion, and thus strict set inclusion does not seem essential for existence
here. Inposing strict set inclusion in our framework, the Myazaki allocation
woul d not be coalition proof, and thus strict set inclusion does not seemto
be i nnocuous.

Finally, we have proven our results only for the case of two types. The
exi stence problemidentified by KM could well be nore serious with n types.
Thi s problem necessitates care in the details of how coalition-proofness is
defined. Qur results inply that in the two type case predictions can be
sensitive to seemngly technical details. This suggests that other approaches
woul d be worth examining in the n type case as well. W leave this for future

resear ch.
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