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Model

e discrete timet = 0,1, 2...

e seller of a durable good

e buyer with valuation v € {v;, vy}
® LUy > V]

e payoffs:

@) o0
5ty — Z Stps and Z Sty
t=0 t=0
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What do we do?

e Seller has all the bargaining power

e dynamic contracts



Model

e discrete timet = 0,1, 2...

e seller of a durable good

e buyer with valuation v € {v;, vy}
® LUy > V]

e payoffs:
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Dynamic Contract

e buyer reports v
e t = 0 : trade with vy, with prob « at p € (v}, vp,)

e t > 0: trade with v with prob 5 at v

such that
e at t > 0 the static monopoly price is v;

e seller’s continuation value is > v



Contracting Game

t=20
e seller chooses contract cg € C

e cg determines (z7, pp) until it is replaced

t>0
e seller decides whether to proceed with c;_q
e or deploys a new contract

e c; determines (x, pr) until it is replaced



The Contract Space ¢

oo

Cc = <M§)ﬂ, Mjsv, Sb ) %7 XT, PT) 'OT)T:O

e I': number of consecutive periods c is deployed
° M%, M7 : message spaces

o Sh. S7 : signal spaces

T T

o X7.PT: (Mg,Mi)WZO X (sg,sg)vzo —1[0,1] xR

o (dhorh) (M4 M5) % (5,55) Zg — A (5. 57)



Buyer Participation
r € MY forall T

ifm%:rthenxT:pT:O



Simple and Direct Contract p

e ' = 0: buyer is asked to report his valuation
® NO more communication

e if rejected = delay



Simple and Direct Contract p

d = (X7, Pr)7=0
e 7 : number of period where d was not rejected since another contract
o MY = {v,vp, 7}, M= {a,r} 7> 0
o Xr,pr:{v,v} —[0,1] xR

o S5 =Ha,r}, pl=remi=r



Assumption

D cCcC



Equilibrium
Weak Perfect Bayesian Equilibria
+ seller does not update if she deviates

+ seller’s beliefs: limit points of beliefs derived by Bayes' rule along a sequence
of totally mixed strategy profiles converging to the equilibrium strategy profile



Revelation Principle

e direct contract
e incentive compatible
e always deployed

® never rejected

Not operational



Suppose that equilibrium exists for all ¢

(If C = D, this is true)

7 (C, ) : sup of the seller's payoff across all equilibria



Theorem

dm > v; such that
Q (Ca 5) > .



Incentive Compatibility

notation:
X7 (v) =% (0) g (1 — x(v);)

Pr(v) = pr (v) xr (v) ﬂ (1 — x (v)y)

d= (Xr,Pr)}2 g€ Diso-ICf

e, g £ 9100 0]



Abiding Contracts
d = (Xr, Pr)72g € D is é-abiding if it is 6-IC and
(i) 2027 St [ X (v)v — Py (v)] > 0 for all v € {v;, v} and

(i) max{vy, pur (d) v} = vy

(i) pr (d) X907 651 Py (vp) + (1 — pp () 00 681 Py () > vy



Proof
v(d,8) = X206 TP (vg) + (1 — 1) 2§20 6" 1 Py ()

Lemma 1

d is 6-abiding = 7 (C,9) > v (d, 6).

Lemma 2

V§ dds € D §-abiding contract such that v (dg,d) = > v;.



Lemma 1

d is §-abiding = 7 (C,9) > v (d, d)

Proof
Take an equilibrium such that seller gets < v (d, 9)

Modify it so that seller gets v (d, §)

e on path: d is deployed and accepted forever

e if buyer rejects it is deployed again

e off-path: assessment is inherited from the original equilibrium



Lemma 2

V6 Ads € D d-abiding contract such that v (dg,d) = & > v

Proof (for large §) by construction («, p, 3)

e t = 0 : trade with vy, with prob a at p € (v, vp,)

e t > 0 : trade with v with prob £ at v



Key Features

1. seller’'s posterior

l-—eu  _u

E A T G

1. choose 3 () so that seller’s continuation payoff

vl

B(a) [ (@) v + (1 = fi(@))ur] + (1= B(a)) v =

2. choose p () so that vj,-buyer’s IC constraint binds:

")

1—5—!—3(04)(5(?%—?%)

a(vy, —p(a)) =



What is the seller's payoff?

_ v
pap (@) + 6 (1 — Ma)gl
= pap(a) + (1 — pa) v

= Uz+(’0h—vl)<1—

lL—p Py )
1—p(a) p(a)vy+(1—p(a))y

does not depend on ¢



