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Moral Hazard — Risk sharing — multiple effort levels

Suppose now there are n effort levels E = {e1,e2,...,en} o cast C LGl 2 gy,

Optimal wage rule w(7) to implement ¢;?
® same techniques as with n = 2 can be applied

® but now we have n — 1 incentive constraints: (IC., ¢, ) for all k # i
The optimal wage to implement e; satisfies
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Moral Hazard — Example

Exercise:

3 effort levels e € {er,enr, e}

2 output levels 7 € {m, 7}
s Plrn=7|e=e¢]=fiwith0< fr < fu</fm => W{[?‘(’si‘( [e. ] = /—vfa
® cost 0 <cr <cyu<chg

Q:
Find conditions on the 7, f, ¢ such that ¢;; cannot be implemented in any contract.
L7 hint 1; Ne need +o  fpow M%Z’@ fgma‘fm V) wate = VL wer)
U = VL))
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Moral Hazard

Multiple Agents (a glimpse)



Moral Hazard — Multiple Agents

If principal interacts with multiple agents, organisation design matters

® should principal foster competition or collaboration?
® when tasks are substitutes, agents may want to free-ride on others' effort
® if tasks are complements, multiple equilibria may arise in agents’ game

® agents may collude

We will only consider one specific example model that asks
‘(when) should ex-ante symmetric agents be rewarded differently for same outcome?’
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Moral Hazard — Multiple Agents

Economic policy questions often contain a tradeoff between equality and efficiency
® rewards for qualification attract more skilled employees

® rewards for good performance foster incentives

However, most would agree that favouritism (treating identical agents unequally) is bad

Winter (2004): Incentives and Discrimination. Am Econ Review. presents possible tension:

discrimination may be effective to coordinate agents on the right actions
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Moral Hazard — Multiple Agents

Model:

® 2 agents 7 = 1,2 work on joint project el

® cach agent has a task and privately chooses e¢; € {0,1} with effort cost ¢ >0

. . . 1 if €; = da
task 4 ends successfully with probability
ac(0,1) ifeg=0

® project is successful only if both tasks end successfully
® principal can only observe joint project success (not individual tasks)

® agent i gets reward w; if project is successful; 0 otherwise
K/_’> <W4 | Wz)
1: optimal rewards for project success s.t. (e1,e2) = (1,1) is a Nash equilibrium?

2: optimal rewards for project success s.t. (ej,e2) = (1, 1) is unique Nash equilibrium?
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Since some of you have expressed interest in this model, here are some (recently published) papers that are based on this main idea:

— Halac, Lipnowski, Rappoport (2021, AER): Rank uncertainty in organizations (this one deals with the information about wages of others that | mentioned)
— Halac, Kremer, Winter (2020 AER): Raising capital from heterogeneous investors

— Bernstein, Winter (2012 AEJ:Micro): Contracting with heterogeneous externalities
— Winter (2010 RAND): Transparency and incentives among peers

Don‘t hesitate to reach out if you want to talk about potential research ideas related to this (or any other topic connected to the course)



