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Exercise 1 Dynamic Contracting

Consumer: Y 22008t ms In (yst + Tst) s.t. c =y + T Y = { Yo, TL

Ya, TH
Planner: Y 200wyt (—Tst) v < B
(a) Public info: Y X2 0y s (—Ts) — max,, s.t. 3,500 807, In (yst 4 Tor) > wo
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Consumption is increasing as time goes. It is independent of income, so there is full insurance.

(b) Private info: P (v) = max,, y, 257 [—Ts + 7P (wy)]

s.t. Yoms (In (ys + 75) + fw,) = v

s.t. In (ys + 75) + Pws > In (ys + 71) + Bwy,

The agents first sign contracts they can’t walk away from, then uncertainty is realized, then they
report their income realization, then contracts are enforced. The truth-telling contraint insures that
agents don’t misreport their incomes. This is the only difference from part (a), where there is no
need for reports since realizations are public information.

L =Y [—7s + 7P (ws)] + A (v — Egms (In (ys + 75) + fws)) —

—p(In(yg + 7o) + fwg — In (yu + 71) — ﬁwL)

TTH ~ yfi\j‘l;{H - yHiTH =0 LT yLiLTL - yHTTL =0

mayP' (W) — ArgB —pB=0  wyP (wp) — A8+ pB =0

Envelope: P (v) =X = g (VP (wy) — AB) = ub 7 (VP (wr) — AB) = —up

Y8, P (w,) = BA = BP' (v) & EP (01)=2P (v) < P'(1) <0

Since P’ (w) is a decreasing function, the promised utlllty will be increasing over time, which
means that the expected marginal cost of delivering insurance will be higher and higher over time and
expected consumption will be increasing. However, variance of consumption would also be increasing
since utility is concave and a higher difference in consumption would be needed to maintain the
same difference in marginal utilities to make sure that rich agents tell the truth. I have no idea
which of the forces dominates and whether P’ (v) — 00 or P’ (v) - 0 or there is a stationary

distribution.



Exercise 2 FEuxternalities in General Equilibrium

(a) S =R = {c,nsn,nns} ngs =S —nsy  nyy=N—nys
Xg={xs € Slzss 20,0 < x50 < 1,293 =0}

Us(zs) =In(zg1) — 2500 (1) — (1 — 2g2) v (2)

Xy ={zn € S|lzny1 > 0,2n2 =0,0 < ay3 < 1}

Un (zn) =In(xy1) —xn3v (1) — (1 — zn3) v (0)
Y={yeSy<ly=y >0}

Srg+ Nxy =1y type i owns 6; share of the firm.
(b) Equilibrium: (x%, 2, ¥, p*) s.t.

1)z e X;,yeY,Seg+ Nay =y

2) xf = argmaxy,cx, U; (z;) |p*x; < O;p*y*

3) y* = argmaxyey py

(c¢) Solve for Pareto-optimum

S(In(xs1) +arge) + N (In(xn1) + bryg) — max,

s.t. Srgs = Nx s s.t. (1—Sxs1— Nzxy1) =0

. S _ N _ _
FOC: Sesi = Negt = rs1 =N =1
The problem simplifies to:
Sargs + Nbxys — max, s.t. Stgs = Nxns = (a+ b) Szgy — max,

Since the function is linear, we shall have a corner solution.

If a + b < 0 all smokers and nonsmokers will be sorted into different restaurants.
If a + b > 0 smokers will be mixed with nonsmokers.

This is equivalent to: v (2) — v (1) > v (1) — v (0) . Preferences should be convex.
In this case 255 = 1 (all nonsmokers are mixed with smokers).

Hence, z3y = %{Egs. Since S < N some smokers will be matched with smokers.
Now to find the prices solve for equilibrium.

Smokers:

Us(zs) =In(zs1) + 252 (v(2) —v (1)) = In(zg1) + axge — max

st. Tg1 + paxge < Ig = In(zs1) + p% (Is — xs1) — max,,,
FOC: py<azgi=v(2)—v(1)>0 (Choose a corner solution).
Nonsmokers:

Un (zny) =In(xn1) +2n3 (v (0) —v (1)) =1In(zn1) + brys — max

s.t. N1 + P3xTNs < Iy = ln(xN1)+pi3([N—3:N1) — MaXy .,
FOC: ps=bxy1=v(0)—v(1) <0 (Choose an interior solution).
Firm:

Y1 + paya + pays + A (L —y1) + p(y2 — y3) — max,

L= —DP2= U =D3

In equilibrium the nonsmokers will have an interior solution. Therefore,

ps =v(0) —v (1) pr=v(1)—v(0) <v(2)—v(l)

rg = {1,1,0} zy = {1,0,% y=A{L1,5,5} p={1v(l)—v(0),v(0)—v (1)}

(d) Allocations reached in equilibrium are pareto-optimal, so there are no inefficiencies in equi-
librium. If agents increasingly dislike smoke with the number of smokers present, then all the
smokers will be matched with nonsmokers. Nonsmokers will be compensated by smokers for bear-
ing smoke in the restaurant. This is reflected in the negative price paid by nonsmokers (they get
paid). If preferences are concave, no smokers will be mixed with nonsmokers and no compensation
is required.



