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Baron and Myerson (1982, Econometrica)
Returning to n types, let

AS {91, ...,9,7}, 01 < b0 < ... < 0p.

Let
Pr(@ = (9,') = v, i= 1,2,...,n.
Payoff functions:

@ Principal: T(q) — C(q) = T(q) — cq, where c is MC,
T(q) is the price charged for g units.

@ Agent: U(0;,q,T)=06;u(q)— T, u'(q) >0and u’(q) <O0.
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The Principal’s optimization problem is:

max Z{Vi[T(qi) — cqil}

{T(@)}
s.t.
g = argmaxqj{e,-u(q,-) - T(qg)}, 0i=04,....0n, (1C);
and
diu(qi) — T(q;) >0, i=1,..,n, (IR);

Suppose, the outcome is (gy, T1) and (e, T2))
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Consider two tariff/contract schemes; T(q), and T'(q) .

In view of the revelation principle, we know that there exists (©, g)
such that

® g:0+— 0sie, (9(61),9(02)) = (g1, T1), (G, T2))
@ (g4, T1) and (qq, T»)) satisfy IR and ICs
Similarly, there exists (©, g’) such that

© 9 :0~ 0sle., (g'(61),9'(02)) = (g}, T1). (%, T3))
@ (g}, T{) and (g3, T5)) satisfy IR and ICs
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So, the principal can simply offer a menu of {(q;, T(q;))} = {(qi, Ti)}
that solves:

{(rcr;a%}{w(ﬂ —cqq) +vo(To — cqo) + ... +vn(Th — Cqn)}, i €.,

max vi[T; — cq;
{(q,-,r,-)}z{ 1T = cail)

s.t.

0i=1,..,n (1)
G;U(qj) — T] ij=1,...,n. (2)

oiu(qi) —

T >
viu(q) —Ti >
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Exercise: Given 1 and 2 prove that IRy = IR;, i > 1, i.e.,
[01u(g1) — T1 = 0] = (Vi > 1)[0;u(qi) — T; = 0].
Moreover 2, among others, implies the following inequalities
Oiu(q) — T > 0iu(q) — T; &
Hju(qj) — Tj > Gju(q,-) - T i.e.,
(0; — 6)[u(qi) — u(q;)] = 0. (3)
In view of the assumption that v/(.) > 0, (3) implies

0i>0;=q > q; (4)
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Indeed, (4) is an implication of the Spence Mirrlees single crossing
condition. That is,

@ (4) will hold for every payoff function of agent that satisfies SM
single crossing condition.

@ In the present context, a payoff function U(6, q, T) satisfies SM
single crossing condition if it is s.1.

o
5 —gjfrj] > 0. (5)

In general, for U(6, q, T) the SM single crossing condition holds if

au
— 551> 00r <0]. (6)
oT

Assumption (6), i.e., (5) has some interesting and useful implications.

(V(0,9,T) € © x A)[%
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@ (6) implies Monotonicity of consumption
@ (6) implies sufficiency of LDICs and LUICs.
By definition of ICs, we have

Oiru(qi) — Ti (7)
giu(qi—1) — Ti_1 (8)

0it1U(Qit1) — Tip
giu(qi) — T;

(8) can be written as
Oiu(qi) — u(qi-1)] = Ti — Ti4.
This, in view of g; > q;_1, i.e., u(q;) > u(qi_1), implies
Oir1[u(qi) — u(qi—1)1 > Ti — Ti_1,i.e.,
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Oip1u(qi) — Ti > 0iqu(Qi—1) — Tiy (9)
Now (7) and (9) give us

0ir1u(Qiy1) — Tt > Oiq1u(qiz1) — Ti1. (10)
Similarly, in view of g; > g;_», we get
Oi1U(Qiy1) — Tiv1 > 0i1u(qi—2) — Ti2.
In general,
iu(qi) — Ti > 0iu(qi—k) — Ti—k (11)
forall k > 1 suchthati— k > 1.

We call (8) as LDIC for 6.
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We can define LUIC for 6; as
0iu(qi) — Ti > 0iu(qit1) — Tig1.
It is possible to show that LUICs imply that: for 6,

0iu(qi) — Ti > 0iu(Qivk) — Tivk- (12)
holds for all k = 1,2,.. such that i + kK < n.

(11) and (12) imply that for each agent we can replace n — 1 ICs with
just two constraints; the LDIC and the LUIC.

Exercise: Ignoring LUICs, show that at the optimum all of LDICs will
bind. This, in view of the monotonicity of consumption, implies that all
LUICs are satisfied.
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In view of SM condition, the principal solves

max > {[T; — cqjl}

(ai,T7)

s.t.

01 U(Q1) — T1 =0
(Vi>N[0u(g)—Ti = 6iu(qi—1)— Ti—1]
0i>0; = qgi>q

We can solve this without considering monotonicity constraints. Form
the Lagrangian
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€= {wlTi—cal}+Y_{Nlbiu(a)—0;u(qi—1)— T+ Tial}+nulb1 u(qr) - Ty
i— i—2

Fori=n
0L
== \OaU = Cv 13
Sq. | Aot/ (an) = ovn (13)
0L ,
aTn . I/n_)\nzo’l.e.7 Vn:)\n (14)
That is,
On'(qn) = C,i.e., 32 = g}
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For i = 1, the foc are:

0L

e A WATLC D

aa, [101 — A2b2]u'(qy) = cvs

0L .

ﬁ I/1+>\2_/.1/—0,I.e.,l/1—/1—)\2

(16), in view of 6, > 61 implies
011 > 91M — Oo 0.

Now, in view of this, (15) can be written as

[161 — X202]601U'(G1) = cr464,i.e.,

v104

=— 11 c¢>e¢
(101 — A2b2]

01U (q1)

Therefore, g8 < q;.

Ram Singh (Delhi School of Economics) Adverse Selection

January 28, 2015

13/14



|
Finite Types XIlI

For 1 < i < nfoc are

0L

g, it (i) — Aip10i1U'(qi) = cv; (17)
]

oL

T vi—Ai+ Aip1 =0 (18)

That is,

cOjv;
0.0 (a)) = iVi
i) Aibli = At

(18), in view of 0,1 > 0; implies O;v; > \jf; — \j1160;.1. Therefore,

(V1 <i<n)g®<q]
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