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Moral Hazard: Lessons

Lesson hazard (hidden action): A's actions (e) not observable

e): contract cannot include effort level — incentive problem

Lesson 2 FranchiSe contract solves incentive problem, but at a cost: if A is
RA franchise contract implies degree of risk sharing that is not
Pareto efficient

Lesson 3 Tradeoff between incentive problem and Pareto inefficiency problem

Lesson 4 Incentive constraint: for any given wage schedule, P takes into
account that A chooses u-max effort level (backward induction)

Lesson 5 If e = eMIN js optimal for P, the optimal contract equals symmetric

information contract.

MIN

Lesson 6 If e > e is optimal for P, IC implies a rising w(x;)?, in spite of

A being RA

@ Ronald Wendner Information Economics (Adverse selection — v2) 2/39




Adverse Selection

» Problem of hidden information (player’s type or payoff)
» Akerlof (1970), The market for lemons (QJE)

Adverse selection: only bad cars (lemons) survive

bad quality drives good quality out of the market
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Adverse Selection

» A lection: base model w/ symmetric information

» One principal, two agents

» When principals compete for agents

o benchmark: symmetric information

o asymmetric information (separating, pooling equilibrium)

» Applications

o Competition b/w insurance companies
o Optimal licensing contracts

o Regulation
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Adverse Selection: benchmark — symmetric information

» Age

A)

e verifiable

type: productivity; disutility v(e)

» Timing
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|

N chooses
the type of A

|

P designs the
- contracl

|

A either A supplies
accepts effort
(or rejects)
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Symmetric information

» A

o 2types: G, B
U (w, e) = u(w) —v(e); UP(w,e) = u(w) —kv(e); k> 1

u (w) >0, u'(w) <0, v'(e) >0, v'(e) >0
» P (RN) 2 contracts: (w®, e%), (w?, e?),

O maxXe,y 1l(e) — w, s.t. u(w) —v(e) > U and u(w)—kv(e) > U

IM(e) => ", pi(e)xz;, II'(e) >0, II"(e) <0
o P can identify type
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Optimal contracts under symmetric information

ation constraints bind (why?)

uw(w*) —v(e“) = U

efficiency condition:
SN Er
(e7) W (wG*)

» B-type

u(w"*) — kv(e’) = U

efficiency condition:
k 'U/(GB*)

H/ Bx —
(6 ) ’LL/(’(UB*)
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[1(e)—w =constant

ww)—v (e)=U

(WG, g8 ™)

[1{ e)-w =constant

ulwi-kvie)=U

(wd*eB")

= W

» G less costly: e&* > eP*

Gx = ’U]B*

= , 2 opposing effects

> w

» G would prefer contract (w?*, eP*) over (w*, e&*)
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Asymmetric information (1 principal, 2 types of agents)

signs self-selective (incentive compatible) menu of contracts

w®), (e”, w”)}

re of G-type (public knowledge)

((e6 00X oy (%) — wC] + (1 — ¢) [T1(e?) — w”]
st u(w?) —v(e) 2 U (1)
w(w?) = ko(e”) =T A )
for G w(w) — v(e®) > u(w?) — v(eB) [y] 3)
for B u(w®) — kv(e?) > u(w) — kv(e®) 9] ()

» (3) + (2) = (1):
u(w) — v(e®) > uw(w?) — v(ef) > u(w?) — kv(ef) > U

only participation constraint of least-efficient type is binding
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(4) = e¥ > P

v(e”) < u(w®) — u(w®) < klv(e®) — v(e”)]
(eP)] L -k <0

u(e®) > v(eP) & e > P

(v
as k

» first order conditions

—0= u’(quG) (5)

A—p+0= ul’(;)g) (6)
(G

@w—0ok= qu:[(((aG)) (7)

(1 — QIT'(cP)

Nk —p+ 8k = (&) (8)
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Characterization of optimal contract

(6): participation constraint of B binds: A > 0

(w®) + (1 - q)/u'(w”) > 0!

ctly U, G gets at least U

» self-selection constraint of G binds: 1 > 0
from (5), 4 — 0 >0, and d > 0 by Kuhn-Tucker

» ¢“ > eP (contracts differ)

suppose eC = B

then w® = w? (from (3) & pu>0), A = 1/v/ (w) = II'(e)/[k v'(e)]
then (5), (7):
= q/u'(w)+0=g\A+90
—QHT)ﬂW)+k5=kMA+®

but: g\ + 0 # k(g\+6) = e¥ # B
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implies not: (x> 0) and (6 > 0)
ise, by (3)+(4): v(e®) —v(e”) = k[v(e) — v(e”)]

o >0 = 0 = 0 self-selection constr. of B not binding

» Information rent (market power) of G

o from (3)+(2):

information rent
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Adverse Selection: First Lessons

icipation constraint binds only for agent with highest cost,

ent receives information rent (k — 1) v(e?)
» Incen constraint binds only for agent with fowest cost

» Non-distortion at the top (agent G)

» Distortion for agent B

_ kv'(eB)  q(k—1) o' (eP)

IT'(e”) u (w?) \ 1—gq u’(wG)J

TV
incomplete information

o e? | to make contract less attractive to G

e? |= v(e”) |= information rent |

P minimizes information rent
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Asymmetric information (principals, 2 types of agents)

(© Ronald Wendner

several principals

s of agents: B, G; differing productivity; unique effort level
o results: success (xs), failure (zr)
o probability of success p: p© > p®

o payoffs: wg, wr
o expected profit (of RN P): p(zs — ws) + (1 — p)(xr — wr)

o expected utility (A):
U = p u(ws) +(1—p%) u(wr); U? = p” u(ws) + (1 - p”) u(wr)
— disutility from unique effort level considered in U

o menu of contracts {(’wg, ’wz«'q)a (wga w?)}
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Benchmark: symmetric information uNl

» Men ontracts: C1 = (wd, wl), T € {G, B}

L' =p"(zs—wg )+(1A—p")(zr—wp)+A[p" w(wg)+(1—p") w(wg )—U]
o zero expected profits (competition among P)

o C7T are Pareto efficient

» Full insurance: wd = wj
o OL/Ows =0=0L/0wi & \u'(wd) =1=u'(wi) A

» (w§,wf) > (v, wg)
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W

pPr(1-pP)x pOxct(1—p©)xg

» Indifference curve is steeper for G than for B

» lIsoprofit line is steeper for G than for B

b Self selection constraint not satisfied for B

o B prefers C* over C'P*
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Asymmetric information

» Eq

contract {C%, CP} = {(w§, wg), (wE, wE)}

o pooling (Bayesian Nash) equilibrium: C¢ = C*
o separating (Bayesian Nash) equilibrium: C¢ # C*

» Requirements: given {C“, CP}
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— 3 no other contract preferred to C¢ only by G, with IT > 0
— 3 no other contract preferred to C” only by B with II > 0
— 3 no other contract preferred to C'* only by T with II > 0,

T € {G, B}

— rules out B mimicking G

— zero expected profits (due to many P)
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No pooling equilibria

ing zero profit line:

it = U B=constant

pfxs+( 1-p Yxp

» C': for every contract on pooling zero profit line,
MRS§ p > MRS{

no pooling equ. b/c cream skimming
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Separating equilibria

CP = CP* (Nash equilibrium contract)

et —————

/
CP" violates equilibrium requirements
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ting equilibrium (C'%, CB*)

W * nc=0

U B=constant

US=constant

CG

II=0
no other contract (IT > 0) strictly preferred by either B or G
no other contract (IT > 0) strictly preferred by both B and G
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Separating equilibrium exists for “low” q

G
wr § =0 wed U S=constant n~=o

n'=o0
U =constant

I —
' =0 \U B—constant

\[{ B=constant

45°

o left: separating equilibrium exists

o right: equilibrium requirements violated; shaded area: both T prefer
contract over their equilibrium contract
(but positive expected profits)
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Adverse Selection: Lessons

Lesson 1 selection (AS): hidden information about type (payoff) of A

Lesson 2 Opti contracts differ among type. AS may provoke

o good quality to drive out bad quality (lemons) = adverse selection
or

o absence of equilibrium (market) in the extreme

— inefficiency: gains from trade go unexploited

Lesson 3 AS: P designs menu of self-selevtive contracts

.. Moral hazard: pooling equilibrium (same contract for all A)

Lesson 4 Self-selection constraint rules out mimicking:

cost to P = information rent to A
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Adverse Selection: Lessons

Lesson 5
ing only for least productive A

SSC not binding for least productive A (G wants to mimic B)

non-distortion at the top (G)
P distorts C'® (lowers e¢?) in order to minimize information rent

Lesson 6 Many P, 2 A: Every equilibrium contract (if existing) is separating

(due to cream skimming)
Lesson 7 Bad risks are fully insured (as w/ symmetric info)

Lesson 8 Good risk (while actuarially fair) get excess clause:

less than full insurance due to signaling requirement.
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Applications |: competition b/w insurance companies

e insurance company (P, RN)
(accident) risk ¢, high risk 7% > 7¢
o P proposes p per unit of benefit z, A choose coverage 2

» Symmetric information (efficient sol)

o A maxg,r, 7l u(w—L—pzt +27)+ (1 =77 u(w—pzh),
T € {G, B}

W(w—L—pz" +2") (1—7")p
w(w—pz")  w(1-p)
G

o for given p, as 7B > nC¢. B> ¢

o actuarial fairness: p? =77

— zB:L:zG,pB>pG

(© Ronald Wendner Information Economics (Adverse selection — v2)

24/39



Accident &

» No accident

G

o asymmetric information 7% > p > 7
o EP: B overinsures, E“: G underinsures (expected loss)

o p 1 (flatter contract menu line) re-enforcing adverse selection!
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» Asymmetric information

o AS drives out “good” risk from the market
o inefficiently low insurance coverage for G

o possibly only equilibrium: I” for B, 0 for G
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veral insurance companies (P) offering (p, z) packages

m o1 = pz; net benefit ae = 2z — pz

o contract (o , s ): pooling, separating

Accident T

» No accident
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xistence of pooling equilibrium contracts
ially fair price p = qn® + (1 — ¢)n®

Accident

» No accident

» MRS differ: cream skimming on zero-profit pooling line “below” C
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ing contracts { CB, C¢}

Accident 4

1~-7C

#= No accident

both contracts must be on respective zero profit lines
C'“ must not be above B’s indifference curve (expected loss)
C“ must not be below B's indifference curve (competition for G)

C” must be on 45° line (most preferred one by B on zero profit line)
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» Exi f separating contracts
o no dominating pooling contract (holds if ¢ “low™)

o signalling 7€ is costly (in terms of low coverage)

o only pays if there is significant amount of bad risk in the market
» Compared to symmetric info equilibrium

o B gets same contract

o G gets partial coverage at lower price (p© = 1)
. needs to signal G-characteristic by accepting lower coverage
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Application Il: Optimal licensing contracts

» Pr lab, selling license f/ cost reducing technology
» A monopolist, AC c; technology lowers ¢ to ¢ < ¢°

» Contract (Fe)

» Symmetric information (backward induction)

» A

™ (c+¢) = [p™(c+¢) = (c+ )] D" (p™"(c +¢€))
p™(c+e) € argmax[p — (c+¢)] D(p)
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max F+eD™(p™(c+e¢))

st.II™(c+e)—F>T"(") [N
ce>0, F>0
» Optimal contract / symmetric information

o A > (0 = part. constraint binds
o € =0, F*¥ =II"(c) — II"™(c°)
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» Asymmetric information on cost: ¢ < ¢ < ¢°
o ¢ =0, F¢ =1 (%) —1I™(°)
f =0, FF =11 (cP) — I™(°)
— sym. inf. contract not optimal, as G chooses (eB*,FB*)

o P needs to make (¢”, F'P) less attractive to G

— €8 > 0 (distortion)
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FC >0, FB>0¢“>0 ¢8>0

o PC of G not binding p = 0, info rent for G
o PC for B binding 6 > 0
o SSC for G binding 4 >0, and A =0
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G

B*

imply separating equilibrium contracts
¢“" = 0 no distortion at the top

e~ = 0 distortion to discourage mimicking

>k
o F% < F& information rent for G
o FP <« F¢
Fi
Fy* \
\ Isoprofit curves for a
el buyer with high valuation

~. NG(Re)=N"(%)

____ lsoprofit curve for a
buyer with low valuation

e e i B e e e ket Sy T ——

N3 Fe)=n"("

|
|
|
|
s
|
l
e®
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Applications Ill: Regulation under adverse selection
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n of natural monopolist (A)

o prices, quantities, subsidies set by public sector (P)

o cost function of monopoly often private information

o monopolist C(Q) = F + ¢ @ (decreasing AC)
o households U(Q), paying T

o government

— S, with social cost (14 ¢)S, g >0
— max consumer surplus + firm profits - social cost of subsidy
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» Sym ¢ information

g@@ﬂ%@—ﬂT+W+S—cQ—F%{ﬂ+mﬂ

st. T+S5—cQ—F>0 [A]
U(Q)— T >0 1]

o both PC bind: A=u=9¢>0
o optimal quantity decision: U'(Q) =c¢ (MWP = MQ)
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etric information about ¢: ¢€ < ¢B

ing Bayesian NE: P proposes {(T¢, 5%, Q%), (T?, %, Q"))
given beliefs about types of monopolist ¢, (1 — q)

max [q(U(QY) = T%) + (1 - ¢)(U(Q") — T7)]

(T€,56,Q9),(T5,57,QP)
+q[T%+ 5% = c“QY = Fl+ (1 - [T? + 57 — " Q" — F]
—(1+9)[eS% + (1 - g)57]

st. TC 4+ 8¢ —cCQC —F>0; TP +8B—cBQP —F >0
U(Q%) —T%>0; UQ")—T%>0
TG 4 §6 _ GQ6 _F > TB 1§88 _ CQB _F.
TB+SB_CBQB_FZTG+SG_CBQG_F
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mplicated? no!

ome constraints and investigate foc
G firm; SSC of B firm

o G wants to mimic B, SSC of G binds

4

o no distortion at top: U’'(Q°) = c©
o distortion for B U’ (Q"”) > c” to make contract less attractive for G
o information rent for G

distortion for B lowers information rent
» optimal contract under asymmetric info
G G* B B*
o QT =07, Q" <Q
o G obtains an information rent

o government distorts B contract to lower information rent
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