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S1. Core and competitive equilibrium

Recall that an allocation, £ = {(y(7),£(7)), (y(4),€(4)) : i € B,j € S}, where (y(i),£(7)) denotes buyer i’s
DM and CM consumptions and (y(j),£(j)) denotes seller j’s DM and CM consumptions, is in the core if
there is no blocking (finite) coalition, Z CB US, such that each agent in Z enjoys at least the same utility
as his allocation in £, but at least one of them is strictly better off. Now we show that the only core
allocation is the competitive outcome, with debt limit, d, is given by the symmetric allocation, (y, £), such
that £ = n(y) = v'(y)y and y = min{y*,n~"(d)}.

First notice that, by standard arguments, the competitive outcome is in the core. For necessity, we restrict
ourselves to symmetric allocations. For a justification of such assumption, see Mas-Colell et al. (1995). Note
that to be in the core, u(y) > £ > v(y). First we show that £ = v'(y)y. Suppose, by contradiction, ¢ # v'(y)y.
Assume that ¢ < v'(y)y. The other direction has a similar proof. Let ¢ be so small that

[v'(y) —ely > ¢ (1)
Consider a coalition with m buyers and n sellers such that with § = m/n < 1, we have
v(y) —v(dy) _
—— > (y) —&. 2
Nl ) 2)

Consider the following allocation: each buyer consumes y and issues an IOU with face value ¢, and each
seller produces dy and receives an IOU with face value d¢. Note that such allocation is feasible:

my = ndy and mf = nof.

Now, each buyer enjoys the same utility as before, but each seller has a higher utility: combining (1) and
(2),
u(y) —v(dy) > [v'(y) —el(1 = )y > (1 = d)L,
and hence
0l —v(dy) > £ — v(y).
This proves £ = v'(y)y = n(y). Finally, if y < min{y*,n~!(d)}, then a buyer and a seller can form a coalition
to increase surplus.
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S2. Recursive formulation of the mechanism design problem

Under large-group meeting, the program that selects the best PBE is

{;Itlixo Z o —v(yt)]
s.t. n(y) < « Z 5 U(Yiys) (yt-i-S)]

y < y* for all t=0,1,2,...

recursively. First we show that recursive formulation with promised utility as a state variable is equivalent

to the original sequence problem.

Lemma 1 A sequence {y:}52, satisfies (4) and (5) if and only if there is a sequence {w:}$2, such that, for

allt=0,1,2,...,

wi < a[ulye) — nye)] + Bwita,
N(y) < Bwis1/A,

ye € [0,y7],

wy € [0,].

Proof. Suppose that {y:}$2, satisfies (4) and (5). Then, define, for each t = 0,1, 2,.

ey

Zﬂ W(Ytrs) — N(Yrs)]-

The right side of (4) is equal to Sw;y1 for each t. Hence, {wy,y:}72, satisfies (7). By definition of g,

w(y) —n(ye) < u(g) —n(g) for all t € Ny.
It follows from (5) that {w:}$2, satisfies (9). Finally, by (10),

wt = afu(ye) = n(ye)] + B Z BPalu(yets+1) = n(yrrs+1)] = efulye) — nye)] + Bwitiso-

for all ¢t € N. Hence, {w:, y:}$2, satisfies (6).
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Conversely, suppose that {we, y:}$2,, satisfies (6)-(9). Then, {y:}$2, satisfies (5) by (8). To show (4),

define, for each t € Ny,

Z ﬁ yt+s (yt+s)]'

By (7), it suffices to show that w; < wj for all £ > 0. Let ¢ be given. We show by induction on T that

T
wi <D B alu(yers) — nyers)] + 87wy

When T = 0, this follows from (6). Suppose that it holds for T. Then,

T

we < ZBSO‘[U(ZJHS) — 0(Yss)] + ﬂTHwTH
s=0
T
= Z B afu(Yirs) — n(Yers)] + 5T+1 {au(yri1) — n(yri1)] + Bwria}
s=0
T+1

= Z B afu(yirs) = n(yers)] + B Pwria.

s=0

(11)

(12)



This proves (12). Now, because, by (9), wr+1 < @ for all T, it follows from the limit by taking T" to infinity
in (12) that w; <wj. =

Because of Lemma 1, we may replace the constraints (4) and (5) by (6)-(9). Note that the initial condition
for the promised utility, wg, is also a choice variable.

Define the planner’s value function, V(w), as follows:

subject to (6)-(9) with wo = w. From the Principle of Optimality V satisfies the Bellman equations.
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