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, then first test can be

implemented (even with unossovo.sk effort)
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Moral Hazard – Limited Liability (and risk-neutral agent)

Suppose
• continuum of e�ort choices e œ E = [0, 1]
• two possible outputs fi œ {0, fī} with P[fi = fī|e] = e and P[fi = 0|e] = 1 ≠ e

• risk-neutral agent: v(w) = w

• limited liability: w(fi) Ø 0

The principal solves

max
e,w(0),w(fī)

{e (fī ≠ w(fī)) + (1 ≠ e) (0 ≠ w(0))} such that

e œ argmax
eÕ

)
e

Õ
w(fī) + (1 ≠ e

Õ)w(0) ≠ c(eÕ)
*

(IC)

e w(fī) + (1 ≠ e)w(0) ≠ c(e) Ø 0, (IR)
w(fī) Ø 0, w(0) Ø 0 (LL)
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He) is convex increasing

- limited liability



Moral Hazard – Limited Liability (and risk-neutral agent)
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2- step- procedure : ⑦ Take
any effort level e

,
what is the optimal wage

pair (weak we#It to implement e ?

② what is the optimal effort levee e ?

① Agent is willing to choose e
'

if it maximises

IC :

e
'
. w☒ + f- e.) WH - Ce

')

→ H choose WH as low as possible WD01 =D
> → by constraint 44

④ We#-) from agent 's F0C (of Ic)

WITH - c' e) =D ⇒ We#-) = Yes



② optimal effort level

+5 max { elf - ie) -10}Max { e.LT - wait ) + 1- e) to - week )} = e

e

F0C: TT - c' (e) - edie =
:O ⇒ solution e* < EFB

. ↳ because

CFB solves E- c'④=D

⇒ with limited liability , effort is distorted downward

even if the agent is risk neutral
.





Moral Hazard – Risk sharing

Suppose
• binary e�ort choice e œ E = {eL, eH} with eL < eH

• output fi œ [fi, fī] with distribution F (·|e) satisfying F (fi|eH) Æ F (fi|eL) for all fi

• risk-averse agent: v(w) increasing and strictly concave
• e�ort cost c(eL) = 0 and c(eH) = cH > 0

Principal solves
max

eœ{eL,eH},w(·)

⁄
fī

fi

(fi ≠ w(fi)) f(fi|e) dfi such that

e = argmax
eÕœ{eL,eH}

⁄
fī

fi

v (w(fi)) f(fi|eÕ) dfi ≠ c(eÕ), (IC)
⁄

fī

fi

v (w(fi)) f(fi|e) dfi ≠ c(e) Ø 0 (IR)
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FOSD





① optimal wage function for each effort

* ② optimal effort
levee

IR

①④ Suppose principal wants to implement e- et

Tienen : F-
* [v(w☒)Ie=e☐ - o >_Eñ[vµ☒Ie=eH] - CH

'Rei : E*[u(wµle=ev]
-0>-0

Note : with a constant wage function with -- Ñ for all IT
,

then

IC4E@ it holds always because =

→ to implement lowest effort 4 ,
choose lowest wage

to satisfy IR, constraint

-

Wea = Wei : video) =D



①til suppose the principal wants to implement e=eH

max { fit - WHY f.☒ tea) } such that

WE )
I

- ✓
"

µ#
É

I

(f) ICEH.ee/vlwtTDfHlen)diT-GtZfVlwKDfHlefdiT-oIhEI7E

F) IReµ I

J ✓ (w☒DfHIeHd - Gt Z0
1TE

PÑem:_ In this formulation both sides of the IC constraint are concave in WHY

⇒ Not clear whether F0C are sufficient for optimum .

Solution : Transformation of variable : UH =vCw(ñH
,

then WHY -- ✓
"

4TH
app

⇒ now have
Max concave function with linear constraints
u④



Principal 's F0C wrt WHY

0=-8*19+1 -1µV
'
@☒ fitted

-

you 'µ*DfHeD+rvKw*DfHkH)

1- 1-

flitted v4w☒D 1- =µ( 1- §¥k¥)+r⇒

u1w☒D

which constraints bind ? IC constraint hmust bind☒ (if µ=o then
. wage

would be constant)
IR constraint also bind 8>0) (if gr=o , then would have

< W' < ^ ¥@☒ = 0 for some IT

went"Y { =w*if&¥¥=1>w+if¥¥¥ > I let w* : r
'

@⇒ =L



1-uµ⇒=µ( 1- ¥¥¥→ + r

e ,
increasing

in IT generally ?Is WHY

monotone likelihood
Not generally only if fg¥÷;-) is increasing

in
± ratio property

IMLRR)

Note : MLRP is stronger than FOSD

i. e. MLRP ⇒ FOSD but not vice versa

⇐✗ocise
.



Moral Hazard – Risk sharing – example with binary e�ort

Example:
• [fi, fī] = [0, 1] with distribution f(fi|eL) = 2 ≠ 2fi and f(fi|eH) = 1 for all fi

• v(w) = log(w)

What is the optimal wage rule w(fi) to implement eL?

What is the optimal wage rule w(fi) to implement eH?
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4=0

EL

we = Ñ : v(Ñ-- log =D Ñ = ✓-1¥ = 1
.

CL

→ as a function ofMµy

1-
v.µ⇒=r( 1- £¥÷H+r
= We,¥) = µ( I - 2¥) + y = f +WHY- 1)

→ wage is linearly increasing in output.


