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Proof: For each i € I, define the correspondence Q;: ! x X — 2X¢ by
Qi(w,z) = {v; € X : hi(w,z,1:) > 0},

where hi(w,z,¥i) = ui(w, i, £i) — yi(w, ). Letting S =N x X, Z = X;, a =
E£@P(X), 9(s, 2) = hi(w, z,1:), K(s) = Qi(w, z) for s = (w, z) in Lemma 2.13(b),
we can conclude that each Q; is lower measurable. It follows from assumption (4)
that each Q; is convex valued, and clearly for any measurable function z: — X
we have z;(w) ¢ coQi(w,z(w)) = Q;i(w, z(w)) for almost all w € N. Morcover,
it follows from assumption (2) that each sct-valued function Q;(w, -) has an open
graph in X x X;. Hence, the random game E = {(X;,Q‘) ci€l } satisfics the
assumptions of Theorem 3.2 and thercfore E has a random equilibrium. That
is, there exists a measurable function z°: 2 — X such that Q;(w,z°(w)) = @
for alimost all w € N and all i € I. But this implics

i, 2°(w)) = max wi(w, 270), - 281 ), s 2T W), ),

for almost allw € R and all i € I, i.c., z° is a random Nash equilibrium for the
game I = {(X;,u;) : i € I}, as claimed. g

We now provide an extension of Theorem 3.2 to strategy scts which may be
subscts of a scparable Banach space.

Theorem 3.4 Let £ = {(X.-,P.-) i€l } de a random game satisfying for each
i the following assumptions:

1. each X; is a nonempty, compact, and conver subset of a separable Banach
space,

2. each co P; has a measurable graph, i.e.,

{(w,z,5:) € 2 x X x X : y; € co Pi(w,z)} € E® B(X) ® B(X),

3. Jor every measurable function z: Q2 — X we have z;(w) ¢ co Pi(w, z(w))
Jor almost all w € N, and

4. for eachw € N the set-valued function P;(w,-) has an open graph in X x X;.

Then £ has a random equilibrium.

Proof: For cach i € I define the correspondence ;: 2 x X — 2% by pi(w,z) =
co Pi(w, z). Since, by assumption (4), each P;(w, -) has an open graph in X x X;,
it can be easily checked (see (33, Lemma 4.1)) that so does o;(w, -) for each w € 0.

Let O0; = {(w,z) € 0 x X : pi(w,z) # @}. Since ¢; has a measurable
graph (by hypothesis (2)) and it is convex valued, Theorem 2.5 guarantees the

existence of a Carathéodory selection ;. To complete the proof now proceed as
in the proof of Theorem 3.2. .




