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Why is (E.I.) an important branch of Economics? 
Standard economic theory assumes that firms and consumers are fully 
informed about the commodities that they trade.  However this is not 
always realistic for some markets. Some examples 
 

1. Medical services: A doctor knows moreabout medical services 
than does the patient. 

2. Insurance: An insurance buyer knows more about his riskiness 
than does the insurance company. 

3. Used cars: The owner of a used car knows more about it than 
does a potential buyer. 

 
Markets in which one or both sides are imperfectly informed are markets 
with imperfect information. Imperfectly informed markets in which 
with one side is better informed than the other are markets with 
AsymmetricInformation (AI). The First Theorem of Welfare Economics 
proved that under some assumptions, the market leads to an efficient 
solution. Symmetry of information is one of those assumptions. The 
market does not necessarily lead to an efficient solution when information 
is asymmetric. AI. is a market failure. It might justify policy intervention, 
e.g. compulsory car  
 
When AI is present, if participants have opposing objectives, it is natural to 
think that: 

 The more informed party will act in a way so as to benefit from 
her informational advantage 

 The less informed party will also act in a way so as to overcome 
her informational disadvantage 

 These actions will have implications for the contracts that they 
agree to sign 

 This will have consequences on the efficiency and existence of 
the market 

 The existence of markets and their efficiency are important 
topics in economics 

 
Other terms for EI? 
You might also hear EI being referred to as: 

1. Contract Theory 
2. Agency Theory 

 
What does EI study? 
EI studies the types of contracts that will emerge in equilibrium in 
relationships (markets, contracts) in which one party has more information 
than another over at least one variable that influences how much they 
value their mutual relationship (profits, utility). Consumer knows more 
about their health risk than the medical insurance company. The 
participants in the relationship have opposing objectives. If ill, the insured 
consumer would like to go to the best hospitals, receive the best 
treatments etc.; insurance company on the other hand would like to 
minimize payments. EI also studies the implications that the information 
asymmetry has on the efficiency of the relationship and the existence of 
the market 
 
Many managers are paid according to their firm’s profits. This is their 
remuneration contract. We will see that AI can explain why contracts with 
variable payments are used. When renting a car, one can choose to pay 
the standard insurance premium and be liable for the first £600 in case of 
damage to the car or to pay a higher premium and be liable for 0 (fully 
insured). We will see that AI can explain why insurance companies offer  
not just one but several contracts. 
 
Is AI important in Economics? 
Information Asymmetry is likely to be an important feature in many 
markets and fields: labour, health, insurance, agriculture, quality of goods, 
regulation. Possibly the area of economic theory that has evolved most 
over the past 20 years 2001 Nobel prize in Economics was awarded to 
Professors Akerlof, Spence, and Stiglitz for their analyses of markets with 
asymmetric 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
Concavity and convexity 
 
A function G(x ) is: 
 

 
Uncertainty 
Consumer and firms are usually uncertain about the payoffs from their 
choices. Some examples… 
 
Example 1: A farmer chooses to cultivate either apples or pears 
When he takes the decision, he is uncertain about the profits that he will 
obtain. He does not know which is the best choice. This will depend on 
rain conditions, plagues, world prices 
 
Example 2: playing with a fair die  
We will win £2 if 1, 2, or 3, We neither win nor lose if 4, or 5 
We will lose £6 if 6 
 
Example 3: John’s monthly consumption: 
£3000 if he does not get ill 
£500 if he gets ill (so he cannot work) 
 
Our objectives in this part 
Review how economists make predictions about individual’s or firm’s  
choices under uncertainty and Review the standard assumptions 
about attitudes towards risk 
 
Economist’s jargon 
Economists call a lottery a situation which involves uncertain payoffs:  

 Cultivating apples is a lottery 
 Cultivating pears is another lottery 
 Playing with a fair die is another one 
 Monthly consumption 

 
Each lottery will result in a prize 
 
Probability 
The probability of a repetitive event happening is the relative frequency 
with which it will occur. probability of obtaining a head on the fairflip 
of a coin is 0.5. If a lottery offers n distinct prizes and the probabilities of 
winning the prizes are pi (i=1,…,n) then 
 

 
 
An important concept: Expected Value 
The expected value of a lottery is the average of the prizes obtained if we 
play the same lottery many times 

 If we played 600 times the lottery in Example 2 
 We obtained a “1” 100 times, a “2” 100 times…  
 We would win “£2” 300 times, win “£0” 200 times, 
 and lose “£6” 100 times 
 Average prize=(300*£2+200*£0-100*£6)/600 
 Average prize=(1/2)*£2+(1/3)*£0-(1/6)*£6=£0 

 
Notice, we have the probabilities of the prizes multiplied by the value of 
the prizes 
 
 
 
 

CHAPTER 1 

INTRODUCTION 

CHAPTER 2 

DECISION UNDER UNCERTAINTY 

EKONOMI INFORMASI 
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Expected Value. Formal definition 
For a lottery (X) with prizes x1,x2,…,xn and the probabilities of winning 
p1,p2,…pn, the expected value of the lottery is 
 

 
 
The expected value is a weighted sum of the prizes the weights the 
respective probabilities.The symbol for the expected value of X is E(X). 
 
Expected Value of monthly consumption (Example 3) 
 
Example 3: John’s monthly consumption: 
X1=£4000 if he does not get ill 
X2=£500 if he gets ill (so he cannot work) 
Probability of illness 0.25 
Consequently, probability of no illness=1-0.25=0.75 
 
The expected value is: 
 

 
 
Drawing the combinations of consumption with the same expected value 
Only possible if we have at most 2 possible states (e.g. ill or not ill as in 
Example 3). Given the probability p1 then p2=1-p1. 
 
How can we graph the combinations of (X1,X2) with a expected value of, 
say, “E”? 
 
The combinations of (X1,X2) with an expected value of, say, “E”? 
 

 

 
Introducing another lottery in John’s example 
 
Lottery A: Get £3125 for sure independently of illness state (i.e. expected 
value= £3125). This is a lottery without risk 
 
Lottery B: win £4000 with probability 0.75, and win £500 with probability 
0.25 (i.e. expected value also £3125) 
 

 
 

Is the expected value a good criterion to decide between lotteries? 
One criterion to choose between two lotteries is to choose the one with a 
higher expected value 
 
Does this criterion provide reasonable predictions? 
Let’s examine a case… 
 

 Lottery A: Get £3125 for sure (i.e. expected value= £3125) 
 Lottery B: win £4000 with probability 0.75, and lose £500 with 

probability 0.25 (i.e. expected value also £3125) 
 
What will you choose? 
 Probably most people will choose Lottery A because they dislike risk (risk 
averse) However, according to the expected value criterion, both lotteries 
are equivalent. The expected value does not seem a good criterion for 
people that dislike risk . f someone is indifferent between A and B it is 
because risk is not important for him (risk neutral) 
 
Expected utility: The standard criterion to choose among lotteries 
Individuals do not care directly about the monetary values of the prizes 
they care about the utility that the money provides. U(x) denotes the 
utility function for money. We will always assume that individuals prefer 
more money than less money, so: 
 

 
 
The expected utility is computed in a similar way to the expected value. 
However, one does not average prizes (money) but the utility derived from 
the prizes The formula of expected utility is: 
 

 
 
The individual will choose the lottery with the highest expected utility 
 
Indifference curve 
The indifference curve is the curve that gives us the combinations of 
consumption (i.e. x1 and x2) that provide the same level of Expected 
Utility 
 
Are indifference curves decreasing or increasing? 
 

 
Ok, we know that the indifference curve will be decreasing.We still do not 
know if they are convex or concave.For the time being, let’s assume that 
they are convex.If we draw two indifferent curves, which one represents 
a higher level of utility? The one that is more to the right…  
 

 
 
Indifference curve and risk aversion 
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We had said that if the individual was risk averse, he will prefer Lottery A 
to Lottery B. These indifference curves belong to a risk averse individual as 
the . ottery A is on an indifference curve that is to the right of the 
indifference curve on which Lottery B lies. Lot A and Lot B have the same 
expected value but the individual prefers A because he is risk averse and A 
does not involve risk. 
 
We have just seen that if the indifference curves are convex then the 
individual is risk averse .C ould a risk averse individual have concave 
indifference curves? We say that if the indifference curve are concave then 
the individual is risk lover !! 
 
Does risk aversion imply anything about the sign of U’’(x)  
 

 
 
Convexity means that the second derivative is positive In order for this 
second derivative to be positive, we need that U’’(x)<0. A risk averse 
individual has utility function with U’’(x)<0 . 
 
What shape is the utility function of a risk averse individual? 
 

 
 
Examples of commonly used Utility functions for risk averse individuals 
 

 
 
“Indifference curves” versus “line with the same expected values”  
 

 
 
Both slopes are the same only when U’(x1)=U’(x2). If U’’<0, this can only 
occur if x1=x2 (prizes of the lottery are the same = situation of full 
insurance= the risk free line) 
 
What about risk neutrality? 
Sometimes, we will assume that some individual is risk neutral. Intuitively, 
this means that he does not like nor dislike risk. Technically, it means that 
he or she is indifferent between a risky lottery and a risk free lottery as far 
as they have the same expected value. Who could be like that? 
 
If you play many times the risky lottery, you will get the expected value 
anyway So, you are indifferent between lotteries with  the same expected 
value but different risk Individuals that play many times the same lottery 
behave as risk neutral.Playing many times the risk lottery is similar 
to diversification 
 
Classification 

 
 
convex indiference curve=  Risk averse 

Linear indifference curve = Risk neutral 
Strictly concave indifference curve = Risk lover 
 
Measuring Risk Aversion 
The most commonly used risk aversion measure was developed by Pratt 
 

 
 
For risk averse individuals, U”(X) < 0, r(X) will be positive for risk averse  
individuals 
 
Risk Aversion 
If utility is logarithmic in consumption 
 

U(X) = ln (X ) 
 

where X> 0 
 
Pratt’s risk aversion measure is 
 

 
 
Risk aversion decreases as wealth increases. If utility is exponential 
 

 
 
where a is a positive constant 
 
Pratt’s risk aversion measure is 
 

 
 
Risk aversion is constant as wealth increases 
 
Willingness to Pay for Insurance 
Consider a person with a current wealth of £100,000 who faces a 25% 
chance of losing his automobile worth £20,000. Suppose also that the 
utility function is 
 

U(X) = ln (x) 
 

 
The person’s expected utility will be 
E(U) = 0.75U(100,000) + 0.25U(80,000) 
E(U) = 0.75 ln(100,000) + 0.25 ln(80,000) 
E(U) = 11.45714 
 
The individual will likely be willing to pay more than £5,000 to avoid the 
gamble. How much will he pay? 
 
E(U) = U(100,000 - y) = ln(100,000 - y) = 11.45714  
100,000 - y = e11.45714 
y= 5,426 
 
The maximum premium he is willing to pay is £5,426 
 
Important concept: An actuarially fair premium 
If an agent buys an insurance policy at an actuarially fair premium then the 
insurance company will have zero expected profits (note: marketing and 
administration expenses are not included in the computation of the 
actuarially fair premium). Previous example: computing the expected 
profit of the insurance company: 
 

EP=0.75paf + 0.25(paf-20,000) 
 

Compute paf such that EP=0. This is paf=£5000 
 
Notice, the actuarially fair premium is smaller than the maximum premium 
that the individual is willing to pay(£5426). So there is room for the 
insurance company and the individual to trade and improve their 
profits/welfare 
 
Summary 
The expected value is an adequate criterion to choose among lotteries if 
the individual is risk neutral However, it is not adequate if the individual 
dislikes risk (risk averse). If someone prefers to receive £B rather than 
playing a lottery in which expected value is £B then we say thatthe 
individual is risk averse. If U(x) is the utility function then we always 
assume that  U’(x)>0. If an individual is risk averse then U’’(x)<0, that is, 
the marginal utility is decreasing with money (U’(x) is decreasing). If an 
individual is risk averse then his utility function, U(x), is concave A risk 
averse individual has convex indifference curves . We have studied a 
standard measure of risk aversion 
The individual will insure if he is charged a fair premium 
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The principal-agent (PA) model  
Previous class: EI will study what type of contracts will emerge when 
information is asymmetric . The basic tool to study this is the commonly 
called principal-agent model. We need a relationship with at least two 
parts to study the contracts that will emerge. One part will be called a 
principal and the other an agent 
 
The PA model 
Relationship between two parts. Bilateral relationship. One party contracts 
another to carry out some type of action or take some decision 

 Contractor=principal 
 Contractee=agent 
 Shareholder vs. Manager, Shop owner vs. Shop assistant 

 
If they agree, they will sign a contract A contract can only contain 
verifiable variables. 
 
When is a variable verifiable? 
A variable is verifiable if a contract that depends on it can be enforced 
A third party (arbitrator, court) can verify the value of the variable and 
make the parties to fulfill the contract .  Example, wage equals 10% of 
sales The shop assistant can take the shop owner to court if he does not 
pay the wage according to the above example 
 
What is a contract? 
A contract is a document that specifies the obligations of the participants, 
and the transfers that must be make under different contingencies. 
Usually, a contract is a set of payments that depend on the value of 
different variables. It is useless to specify variables is the contract that are 
not verifiable. Parties will not sign contracts that depend on no verifiable 
information as they know that it might not be respected by others 
 
Contract: [Wage equals 10% of “shop assistant’s kindness to the public”] 
cannot be enforced because kindness is no verifiable (a court of law 
cannot measure it and take legal action accordingly) 
 
Contracts will only depend on verifiable variables What is verifiable or not 
depends on the technology, environment. 
 
Information and verifiability 
We say that information is symmetric if all the parties know the same 
about the variables that are no verifiable and affect the value of the 
relationship.We say that information is asymmetric if one party knows 
more than the other about no verifiable variables that affect the value of 
the relationship. 
 
Example  
The shop assistant knows more about his kindness to the public than the 
shop owner. Kindness to the public influences sales and it is not verifiable. 
This is a situation with asymmetric information. Asymmetric Information 
cannot be caused by asymmetric knowledge of verifiable variables 
 
Elements of the Basic Principal Agent model 
 The principal and the agent 
The principal is the only responsible for designing the contract.  She offers 
a take it or leave it offer to the agent. No renegotiation.  One shot 
relationship, no repeated! 
 
Reservation utility= utility that the agent obtains if he does not sign the 
contract. Given by other opportunities… 
 
The agent will accept the contract designed by the principal if the utility is 
larger or equal than the reservation utility. Elements of the Basic Principal 
Agent model.  The relation terminates if the agent does not accept the 
contract.  The final outcome of the relationship will depend on the effort 
exerted by the Agent plus NOISE (random element). So, due to NOISE, 
nobody will be sure of the outcome of the relationship even if everyone 
knows that a given effort was exerted. 
 
Example 
Principal: shop owner. 
Agent: shop assistant 
 
Sales will depend on the effort exerted by the shop assistant and on other 
random elements that are outside his control (weather…) 
 
 Other examples: 

 Shareholders and managers 
 Patient and doctor 

 
 
 
 
 

Elements of the basic PA model 
 The relation will have n possible outcomes 
 The set of possible outcomes is 
 

 {x1, x2, x3, x4, x5…,xn} 
 
Final outcome of the relationship=x 
 

 
 
The probabilities “represent” the NOISE. Last condition means that one 
cannot rule out any result for any given effort 
 

 
 
Existence of conflict: 

 Principal: Max x and Min w 
 Agent: Max w and Min e 

 
Optimal Contracts under SI 
SI means that effort is verifiable, so the contract can depend directly on 
the effort exerted. In particular, the P will ask the A to exert the optimal 
level of effort for the P (taking into account that she has to compensate 
the A for exerting level of effort) 
 
The optimal contract will be something like: 

 If e=eopt then principal (P) pays w(xi) to agent (A) 
 if not, then A will pay a lot of money to P 

 
We could call this type of contract, “the contract with very large penalties” 
(This is just the label that we are giving it).In this way the P will be sure 
that A exerts the effort that she wants 
 
How to compute the optimal contract under SI. For each effort level ei, 
compute the optimal wi(xi).Compute P’s expected utility E[B(xi- wi(xi)] for 
each effort level taking into account the corresponding optimal wi(xi). 
Choose the effort and corresponding optimal wi(xi) that gives the largest 
expected utility for the P. This will be eopt and its corresponding wi(xi). So, 
we break the problem into two: 

 First, compute the optimal wi(xi) for each possible effort 
 Second, compute the optimal effort (the one that max P’s 

utility) 
 
Computing the optimal w(x) for a given level of effort (e0) 
We call e0 a given level of effort that we are analysis We must solve the 
following program: 
 

 
 
As effort is given, we want to find the w(xi) that solve the problem. 
 
Computing the optimal w(x) for a given level of effort 
We use the Lagrangean because it is a problem of constrained 
optimization 
 

 
Taking derivatives wrt w(xi), we obtain: 
 

 
 
Be sure you know how to compute this derivative. Notice that the effort is 
fixed, so we lose v(e0). Maybe an example with x1, and x2 will help.  
 

CHAPTER 3 

ELEMENT OF THE PRINCIPAL AGENT MODEL AND 

THE BASE MODEL 
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Computing the optimal w(x) for a given level of effort  
 
From this expression: 

 
We can solve for λ : 
 

 
 
Whatever the result is (x1, x2,…,xn), w(xi) must be such that the ratio 
between marginal utilities is the same, that is, λ. Notice that given our 
assumptions, λ must be >0 ! 
 
Computing the optimal w(x) for a given level of effort 
 
For the two outcomes case x and x it implies that 
 

 
 
Show that the above condition implies that the MRS are equal. From the 
first lecture, we know that: 
 

 
 

 
 
This means that the optimal w(xi) is such that the principal’s and agents’s 
Marginal Rate of Substitution are equal. Remember that the slope of the IC 
is the MRS. This means that the principal’s and agent’s indifference curves 
are tangent because they have the same slope in the optimal w(x). 
Consequently, the solution is Pareto Efficient. (Graph pg. 24, explain why it 
is Pareto Efficient…) 
 
About Khun-Tucker conditions 
In the optimum, the Lagrange Multiplier (λ) cannot be negative. If λ>0 then 
we know that the constraint associated is binding in the optimum. We 
proved that the Lagrange Multiplier is bigger than zero , This would be that 
mathematical proof that the constraint is binding (holds with equality). 
 
Explain intuitively why the constraint is binding in the optimum 
Assume that in the optimum, we have payments wA(x) If the constraint 
was not binding with wA(x). The Principal could decrease the payments 
slightly. The new payments will still have expected utility larger the 
reservation utility. And they will give larger expected profits to the 
principal. So, wA(x) could not be optimum (We have arrived to a 
contradiction assuming that the the constraint was not binding in the 
optimum. It must be the case that it is binding. We have had a bit of a 
digression… but let’s go back toanalyze the solution to the optimal w(x)  
 
Computing the optimal w(x) for a given level of effort 
 
 

 
 
This condition is the general one, but we can learn more about the 
properties of the solution if we focus on the following cases: 
 

 P is risk neutral, and A is risk averse (most common assumption 
because the P is such that she can play many lotteries so she 
only cares about the expected value 

 A is risk neutral, P is risk averse 
 Both are risk averse 

 
 
 

Computing the optimal w(x) for a given level of effort when P is risk 
neutral and A is risk averse 
 

 
 
Whatever the final outcome, the A’s marginal utility is always the same. As 
U’’<0, this means that U() is always the same whatever the final outcome 
is. This means that w(xi) (what the P pays to the A) is the 
sameindependently of the final outcome. A is fully insured. This means P 
bears all the risk Computing the optimal w(x) for a given level of effort 
when P is risk neutral and A is risk averse. 
 
 As A is fully insured, this means that his pay off (remuneration) is 
independent of final outcome. Hence, we can compute the optimal 
remuneration using the participation constraint (notice that we use that 
we know that is binding) : 
 

 
 
Notice that the effort influences the wage level . 
 
Computing the optimal w(x) for a given level of effort when A is risk 
neutral and P is risk averse 
This is not the standard assumption. We are now in the opposite case than 
before, with U’() constant, say b, 
 

 
1 1 2 2 
 
In this case, the P is fully insured, that is, what the P obtains of the relation 
is the same independently of the final outcome (xi). So, the A bears all the 
risk. This is equivalent to the P charges a rent and the A is the residual 
claimant. Computing the optimal w(x) for a given level of effort when both 
are risk averse. Each part bears part of the risk, according to their degree 
of risk aversion. Let’s see that the sensitivity of the remuneration paid to 
the A to the final outcome is smaller the higher the A’s Risk Aversion 
is.There will be an exercise on it 
 
Computing the optimal w(x) for a given level of effort: Second Order 
Conditions 

 How do we know that the solution to the optimization problem 
is a maximum?  

 And not a minimum or a saddle point? 
 
Because the problem is concave: that is, either the objective function or 
the restriction (or both) are concave . The effort is given, so the 
probabilities are just numbers . This means that the objective function and 
the constraint are a weighted average of concave functions (U and B, (the 
weights are the probabilities), hence they are concave themselves 
 
Second part: computing the optimal level of effort 
So far, we have studied the first part: compute the optimal w(x) for a given 
level of effort. Now, we have to carry out the second one. What is the 
optimal level of effort that the P will ask the A to exert? 
 
If effort is discrete, then the optimal w(x) needs to be computed for each 
possible level of effort. Then compute the P’s expected utility for each 
effort and corresponding w(x). The P will choose the highest. So, we can 
obtain “the contract with large penalties”. Do not assume that the P will 
want the A to always exert high effort (effort is costly, remember the wage 
with risk neutral P) 
 
If effort is continuous, then it is much harder because one needs to ensure 
that the solution is a maximum (the second order conditions verify). When 
we are choosing effort level, the probabilities are not fixed numbers any 
more, and hence the problem is not necessarily concave. So, we have to 
check that the second order conditions hold. This is a bit easier if P is risk 
neutral and A is risk averse. 
 
We focus in that case where we saw that: 

 
 
We substitute w0 in the maximization problem and optimize with respect 
to effort e0.  
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The second order conditions will be satisfied if: 
 

 
 
Summary under SI 
The optimal contract will depend on effort and it will be of the type of 
contract with “very large penalties”. Under SI, the solution is Pareto 
Efficient. The optimal contracts are such that if one part is rn and the other 
is ra, then the rn bears all the risk of the relationship. If both are risk 
averse, then both P and A will face some risk according to their degree of 
risk aversion. How to compute the optimal level of effort so that we can 
complete the “very large penalty” contract 
 
 

 
 
There is only one way that information can be symmetric. But there are 
many ways in which information can be asymmetric. The solution given to 
a problem that exhibits information asymmetry will depend on the type of 
information asymmetry that is creating the problem. A classification will 
be very useful. 
 
Types of information asymmetry 
There are three basic types of IA: 

1. Moral hazard 
2. Adverse selection 
3. Signalling 

 
They differ according to the timing in which the IA takes places 
 
Moral hazard 
Information is symmetric before the contract isaccepted but asymmetric 
atherwards. Two cases of moral hazard: 

1. The agent will carry out a non verifiable action ather the 
signature of the contract (hidden action) 
 

2. The agent knows the same as the principal before the contract 
is signed, but it will know more than the principal about an 
important variable once the contract is accepted (ex post 
hidden information) 

 
Examples of Moral Hazard: 

 Salesman effort (hidden action) 
 Effort to drive alert (hidden action) 
 Effort to diagnose an illness (hidden action) 
 Whether or not the manager’s strategy is the most appropriate 

for the market conditions (ex post hidden information) 
 
Adverse selection 
Information is asymmetric even before the contract is signed. Potentially, 
there are many types of agents (high ability salesman, low ability 
salesman), and the principal does not know the type her agent. In other 
words, the agent can lie to the principal about his type without being 
punished. Adverse selection is sometimes called ex-ante hidden 
information. The pure case of Adverse Selection assumes that any action 
taken by the agent ather the contract is accepted can be verified (effort is 
verifiable) 
 
Examples of Adverse Selection 

 Medical insurance: healthy and unhealthy customers (even if 
there are tests, they might be too costly) 

 Highly motivated or low motivated worker 
 Salesman with a high or low disutility of effort 
 Drivers that enjoy speed and drivers that dislike speed 

 
Signalling 
It is like Adverse Selection (there is IA before the signature of the contract) 
but Either the P or the A can send a signal to the other that reveals the 
private information. Of course, the signal has to be credible Example: A 
university degree reveals that a potentially employee is smart enough 
 
Summary 

 Moral hazard : Information is symmetric before the contract is 
accepted but asymmetric atherwards 

 
 Adverse selection : Information is asymmetric before the 

contract is signed (the P does not know A’s type) 
 

 Signalling : as AS but sending signals is allowed 
 
 
 

Optimal Contracts under Moral Hazard 
 
What does it mean Moral Hazard? 
We will use much more othen the notion of Moral Hazard as hidden action 
rather than ex-post hidden information. Moral Hazard means that the 
action (effort) that the A supplies ather the signature of the contract is not 
verifiable. This means that the optimal contract cannot be contingent on 
the effort that the A will exert. Consequently, the optimal contracts will 
NOT have the form that they used to have when there is SI: 
 
If e=eopt then principal (P) pays w(xi) to agent (A) if not, then A will pay a 
lot of money to P 
 
What does the solution to the SI case does not work when there is Moral 
Hazard? 
Say that a Dummy Risk Neutral Principal offers to a Risk Averse A the same 
contract under moral hazard that he would have offered him if 
Information is Symmetric. If e=eo then principal (P) pays to agent (A) the 
fixed wage of: if not, then A will pay a lot of money to P. Threat is not 
credible because e is no verifiable plus Wage does not change with 
outcome: no incentives. 
 
RESULT: Agent will exert the lowest possible effort instead of eo 
  
Anticipation to the solution to the optimal contract in case of Moral 
Hazard 
Clearly, if the P wants that the A will exert a given level of effort, she will 
have to give some incentives. The remuneration schedule will have to 
change according to outcomes. This implies that the A will have to bear 
some risk (because the outcome does not only depend on effort but also 
on luck). So, the A will have to bear some risk even if the A is risk averse 
and the P is risk neutral. In case of Moral Hazard, there will not be an 
efficient allocation of risk 
 
How to compute the optimal contract under MH 
For each effort level ei, compute the optimal wi(xi). Compute P’s expected 
utility E[B(xi- wi(xi)] for each effort level taking into account the 
corresponding optimal wi(xi). Choose the effort and corresponding optimal 
wi(xi) that gives the largest expected utility for the P. This will be eopt and 
its corresponding wi(xi) 
 
So, we break the problem into two: 

1. First, compute the optimal wi(xi) for each possible effort 
2. Second, compute the optimal effort (the one that max P’s 

utility) 
 
Moral Hazard with two possible effort levels 
 
For simplification, let’s study the situation with only two possible levels of  
effort: High (eH) and Low (eL). There are N possible outcomes of the 
relationship. They follow that: 
 

x1<x2<x3<….<Xn 
 

That is, x1 is the worst and xN the best 
 
We label piH the probability of outcome xi when effort is H 
We label piL the probability of outcome xi when effort is L 
 

 
1 2 3 
 
For the time being, let’s work in the case in which P is risk neutral and the 
A is risk averse 
 

 
 
Now, we should work out the optimal remuneration schedule w(xi) for 
each level of effort: 

 -Optimal w(xi) for L effort ( this is easy to do) 
 -Optimal w(xi) for H effort ( more difficult) 

 
Optimal w(xi) for low effort 
In the case of low effort, we do not need to provide any incentives to the 
A. We only need to ensure that the A want to participate (the participation 
constraint verifies). Hence, the w(xi) that is optimal under SI is also optimal 
under MH, that is, a fixed wage equals to: 

 
 
Why is it better this fixed contract that one than a risky one that pays 
more when the bad outcome is realized? 
 
 
 

CHAPTER 4 

TYPES OF INFORMATION ASYMMETRY 
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Optimal w(xi) for High effort 
This is much more difficult. We have to solve a new maximization problem 
We must solve the following program: 
 

 
 The first constraint is the Participation Constraint 
 The second one is called the Incentive compatibility constraint 

(IIC) 
 
About the IIC 
The Incentive Compatibility Constraint tell us that 
 

 
 
The remuneration scheme w(xi) must be such that the expected utility of 
exerting high effort will be higher or equal to the expected utility of 
exerting low effort. In this way, the P will be sure that the A will be 
exerting High Effort, because, given w(xi), it is in the Agent’s own interest 
to exert high effort The IIC can be simplified : 
 

 
Rewriting the program with the simplified constraints: 
 

 
 
The first constraint is the Participation Constraint 
The second one is called the Incentive compatibility constraint (IIC) 
 
The Lagrangean would be: 
 

 
 
 
Taking the derivative with respect to w(xi), we obtain the first order 
condition (foc) in page 43 of the book. Ather manipulating this foc, we 
obtain equation (3.5) that follows in the next slide. 
 
Equation (3.5) is: 
 

 
By summing equation (3.5) from i=1 to i=n, we get : 

 
 

 
 
The PC is binding. This means that in the optimum, the constraint will hold 
with equality(=) instead of (>=) 
 
Optimal w(xi) for High effort 
Notice that (eq 3.5) comes directly from the first order condition, so (eq. 
3.5) characterizes the optimal remuneration scheme Eq. (3.5) can easily be 
re-arranged as: 
 

 
 
We know that λ>0. What is the sign of μ? 
-It cannot be negative, because Lagrange Multipliers cannot be negative in 
the optimum, Could μ=0? 
 
If μ was 0, we would have: 

 
We know that this implies that : 
 

 
 
Intuitively, we know that it cannot be optimal that the Agent is fully 
insured in this case (see the example of the dummy principal at the 
beginning of the lecture). So, it cannot be that μ was 0 is zero in the 
optimum. 
 
Mathematically: If μ was 0, we would have: 
 

 
 
In summary, if μ was 0 the IC will not be verified. We also know that μ 
cannot be negative in the optimum. Necessarily, it must be that μ> 0.This 
means that the ICC is binding. So, in the optimum the constraint will hold 
with (=), and we can get rid off (>=) 
 
Now that we know that both constraints (PC, and ICC) are binding, we can 
use them to find the optimal W(Xi) : 
 

 
Notice that these equations might be enough if we only have w(x1) and 
w(x2). If we have more unknowns, we will also need to use the first order 
conditions (3.5) or (3.7) The condition that characterizes optimal w(xi) 
when P is RN and A is RA is (3.5) and equivalently (eq 3.7) :  
 

 
 
This ratio of probabilities is called the likelihood ratio. So, it is clear that 
the optimal wage will depend on the outcome of the relationship because 
different xi will normally imply different values of likelihood ratio and 
consequently different values of w(xi) ( the wage do change with xi) . 
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The condition that characterizes optimal w(xi) when P is RN and A is RA is 
(eq3.7) : 
 

 
 
We can compare this with the result that we obtained under SI (when P is 
RN and A is RA) : 
 

 
 
So the term in brackets above show up because of Moral Hazard. It was 
absent when info was symmetric. 
 
Likelihood ratio   
The likelihood ratio indicates the precision with which the result xi signals 
that the effort level was eH 

 
Small likelihood ratio : 
-piH is large relative to pL 
-It is very likely that the effort used was eH when the result xi is observed 
 
Example: 

 
 
 
Clearly, X2 is more informative than X1 about eH was exerted, so it has a 
smaller likelihood ratio 
 
What is the relation between optimal w(xi) and the likelihood ratio when 
effort is high? 
 

 
λ >0,  μ>0 
 
Notice: small likelihood ratio (signal of eH) implies high w(xi) 
 
An issue of information 
Assume a RN P that has two shops. A big shop and a small shop. In each 
shop, the sales can be large or small. For each given of effort, the 
probability of large sales is the same in each shop.The disutility of effort is 
also the same. However, the big shop sells much more than the small shop 
For the same level of effort, will the optimal remuneration scheme be the 
same in the large and small shop? 
 
A question of trade-offs 
P is RN and A is RA. This force will tend to minimize risk to the Agent 
Effort is no verifiable: This force will tend to make payments to the agent 
vary Baccording to actual xi (introducing risk), as long as actual xi gives us 
information about the effort exerted. The optimal remuneration schedule 
trades off these two forces Notice that it would not make sense to make 
the contract contingent on a random variable that: 

 The agent cannot influence 
 It is not important for the value of the relationship 

 
When will w(xi) be increasing with xi? 
If the likelihood ratio is decreasing in i, that is, if higher xi are more 
informative about eH than lower levels of effort. This is called the 
monotonous likelihood quotient property. Notice that this property does 
not necessarily have to hold: 
 

 
 

 
 
 

Is the solution Pareto Efficient?  
The tangency condition does not verify. The solution will not be Pareto 
efficient in general.. 

 
So we have that 
 

 
 
The Tangency condition does not verify. The Solution will no be pareto 
efficient in general. 
 
Graphical analysis: P is RN and A is RA. 
 
Two outcomes : x1 and x2 
 

 
 

 
 

 
 

 
 

 
 

 
Picture of the expected profit lines 
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We can invert the axis, and make Fig 3.4 
 
Draw Figures 3.5 and 3.6 

 First draw contracts L and H (but call them A & B) 
 Draw the Indifference curve for low effort through them (in 

order to measure the utility), and high effort through B 
 Then say that A will be the optimal contract under SI for eL. 
 Then say that B is the optimal contract under SI for eH 
 Explain why A and B are not incentive compatible under MH 
 Draw the optimal contract under MH: (H’) 
 Show it is not Pareto Efficient 

 
Optimal Contract with two levels of effort 
Ather we have computed the optimal remuneration scheme for High and 
Low effort. The principal will assess if she prefers High or Low effort levels  
The optimal contract will be the one that implements her preferred level 
of effort. 
 
Optimal Contract with Moral Hazard 
So far, we have studied the case where P is RN and A is RA. If the P wants 
to implement High Effort, the SI solution (fixed wage) is not incentive 
compatible, hence a new optimal contract that takes into account the ICC 
must be computed. Notice that if P is RA and A is RN, then the optimal 
solution in case of SI (the P will get a fixed rent, and the A will get the 
outcome minus the rent) is incentive compatible (the A will exert high 
effort). Consequently Moral Hazard does not create problems when the P 
is RA and the A is RN. The SI solution can be implemented 
 
Moral Hazard with continuous effort 
Given the differentiable function F(x). If the point x0 is its maximum, 
then it must be the case that the first derivative of F(x) evaluated at x0 
is equal to zero. 
 

That is F’(x0)=0 
 
However, other points that are not a maximum, can also satisfy the 
condition that the first derivative evaluated at them is zero (do a graph) 
 
Problem with continuous effort  optimal contract to implement e0 

 
The (IIC) is the last one. It tell us that e0 should maximize the agent’s 
expected utility given w(xi), so that it is in the Agent’s own interest to carry 
out e0 . The problem is very difficult to solve as it is because it is a 
maximization problem within another maximization problem. To simplify 
it:  
 
-If e0 maximizes the agent’s expected utility, it must be the case that the 
derivative of the agent’s expected utility with respect to effort, evaluated 
at e0 is zero, that is: 
 

 
 
 
Is this restriction equivalent to the ICC ? No always, draw a concave and a 
non-concave function. In a non-concave function, the effort levels that 
satisfy this second restriction are more than the ones that satisfy the ICC. 
Substituting the real ICC by the simplified constraint is called the First 
Order Approach. When this approach is correct, economist s says that the 
conditions for the first order approach verifies. If the expected utility 
function is concave, then the First Order Approach is valid 
 
Problem with continuous effort optimal contract to implement e0 
 

 
 
Problem with continuous effort. Optimal contract to implement e0. Using 
First Order Approach : 

 

The first order condition: 
 

 
 
From the first order condition: 
 

 
 
We obtain that: 
 

 
 
Notice that w(xi) will depend on the result (sales) because the ratio of the 
right hand side depends on the results. So, the agent is not fully insured 
Problem with continuous effort. The previous analysis has given us the 
optimal remuneration scheme for a given level of effort (e0).Now, we 
would have to study the optimal level of effort but we will not do that 
because it is too complicated from a mathematical point of view. 
 
Other issues in optimal contracts under Moral Hazard 

 Limited liability 
 Value of information 
 Contracts based on severe punishments 
 What happens when it is the agent who offers the contract? 

 
Limited liability 
Contracts where a P is RN and A is RA under SIfollowed the following 
scheme: 
 

 If the agent exerts effort e0, he will get the fixed wage w0 if he 
exerts another effort, he will have to pay to the principal a large 
sum of money 

 
This contract incorporates a threat to penalize the agent. This threat 
ensures that the agent does not find attractive to exert a level of effort 
that is not desired by the principal. Sometimes, the penalization is not 
legal or is not credible: 
 

 An employee cannot pay to the firm. The firm has always to 
obey the minimum wage 

 A bank cannot make the shareholders of a company to pay the 
company debts if the company goes bankrupt 

 
Limited liability 
 
If the penalization is not legal or it is not credible, the agent can exert a 
low level of effort even if : 
 

 Information is symmetric (no MH) 
 P is requesting a high level of effort 

 
So, the P will have to use the Incentive Compatibility constraint even if 
information is symmetric. So, when there is limited liability, the optimal 
contract might give incentives to the agent even if the P is RN and 
information is symmetric 
 
The value of information under MH 
So far, we have studied that the contract will be contingent only on the 
result of the relationship (sales). This has been done for simplicity. Clearly, 
the principal is interested in using in the contracts signals that reveal new 
information on the agent’s effort 
 
These signals could be: 

1. Other’s agents results 
2. Control activities 
3. State of Nature  

 
Example with state of nature 
 

 
 
In this case, it might be very costly to provide incentives so that the agent 
exerts high effort. This is because even if the agent exerts high effort, the 
probability of low sales is quite high. This might be because the probability 
of raining is too high 
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In this case, if it does not rain, the sales are quite good predictors of the 
effort, so it will not be very risky for the agent to exert high effort when it 
is not raining. The optimal contract will depend on the sales level and 
whether it is raining or not . Conditioning on the state of nature is useful 
because it allows better estimations of the agent’s effort thus reducing the 
risk inherent in the relationship 
 
The value of information under MH 
On one side, a contract should exploit all available information in order to 
reduce the risk inherent in the relationship. On the other side, one must 
also consider the cost of obtaining the information. Knowing whether it 
rained or not is free However, monitoring activities are not free 
Conditioning the contract in other’s agent results  is not free (they could 
collude) 
 
Mechanisms based on severe punishments 
Assume that the P wants that the A exerts high effort. Sometimes, very 
bad results are only possible if effort exerted is low. In this case, a optimal 
contract could include very bad punishment in case the result obtained is 
very bad. In this case, the P will ensure that the A does not exert low effort 
 
What happens when it is the agent who offers the contract? 
In some situations, it is the person that is going to carry out the job the 
one that offers the contract (ie. State agents when they are hired to sell a 
house) 
 
The Problem would be: 
MAX Agent Expected Utility 
(1) Principal expected utility >= reservation utility 
(2) Incentive compatibility constraint for the Agent 
 
Needs to be taken into account because the P will only accept those 
contracts that are credible, that is, those contracts in which it is credible 
that the agent is going to exert the level of effort that he claims is going to 
exert. The solution to this problem will have the same features than the 
one that we have studied (P will offer the contract to the agent) in terms 
of incentives and risk sharing, but what changes is who obtains the 
reservation utility 
 
Multitask 
So far, we have analysed the case where the A works in one task However, 
it could be that the A will need to carry out two tasks (or more, but let’s  
consider just two) How will the optimal contract be in those 
circumstances? 
 

We can consider that the task are substitute or complements  
 Complements: having exerted an effort for task 1, the effort for 

task 2 is reduced  
 Substitutes: when exerting more effort on one increases the 

cost of the other  
 
If tasks are Complements, the principal is interested in motivating task 1, 
since in this way she simultaneously motivates the agent to work on task 
2. If the tasks are Substitutes, then giving incentives for one task can be 
achieved in two ways: 

1. Through the payments associated with each task 
2. By reducing the opportunity cost through reductions in the 

incentives of the other tasks that the agent must do 
 
Multitasking can explain why incentive schemes might not be used even if 
there is MH…let’s see why. Consider two substitute tasks, task 1 provide 
results that can be measured, but task 2 does not. Hence, the principal 
could only give explicit incentives for Task 1 but not for Task 2 
 
For instance: 
Task 1: carry out hip surgeries 
Task 2: treat patients well, study about new illnesses, carry out medical 
research 
 
The principal must think what is best: 

 Provide strong incentives for Task 1 knowing that the A will 
abandon Task 2 at all 

 Do not provide incentives for Task 1, knowing that the Agent A 
will exert low effort in Task 1 but he will not abandon Task 2 so 
much 

 
The optimal solution might be not to give incentives at all, even if there is 
MH 
 
Other examples: 
Bureaucratic systems: filling forms correctly, filling forms correctly… 
cannot be measured, so it might be better not to provide incentives for 
cases attended 
 
Finishing dates for home construction: if we give incentives for the builder 
to finish the work by some date. it might happen at the expense of quality 
which is difficult to measure 

These are examples where incentives might no be optimal even if there is 
MH because there is multitasking and the result of one Task cannot be 
measured 
 
Multitask is also relevant for the following : 

 The A can work in the task that gives profits to the principal 
 And in a private task that gives profits to himself 
 The A has to exert an effort for each task 

 
Example: doctor that works for the NHS and works in his private practice 
 
Will the P allow the A to carry out his private task? 
If she does, The P will have to pay less to the A if she allows him to carry 
out his private task.The final decision depends on a trade off. The P will 
not allow the A to carry out his private task if it is difficult to motivate the 
A to exert effort in the activity that he must carry out for the P, probably 
due to measurement problems. 
 

 
 
There is an AS problem when: 

 before the signing of the contract, one party has more 
information than the other about important characteristics 
affecting the value of the contract 

 Generally we will assume than the A has more information than 
the P but it could be the other way round 

 
Examples: 

 Health (medical insurance market) 
 Probability of winning a legal case (lawyer and customer) 
 A regulated firm knows more than the government about its 

costs and the market that it operates 
 Car quality (second hand market) 

 
Depending on the situation, the agent will try to profit from his 
information advantage. The Principal will try to find a way to reduce her 
informational disadvantage, probably creating a situation such that it will 
be optimal for the A to reveal his private information. This will create 
inefficiencies. In the same way that the optimal contract under MH was 
inefficient (though it was the only way for the P to be sure of the effort 
that the A would exert) . Clearly, in the real world there might be adverse 
selection together with moral hazard. Here, for simplicity, we study the 
case that there is only adverse selection. 
 
A model for the Second Hand Car Market 
Model created by Akerlof in 1970. He got the Nobel Prize for this model. 
Also called a lemons model. 
 
Lemons= bad quality second hand cars 
 
Before the sale is done (before the contract is signed) the seller has more 
information than the buyer about the quality of the car. There is Adverse 
Selection 
 
A model for the Second Hand Car Market 

 Quality of the car= “k” is between 0 and 1  
 The best quality, k=1; The worst quality, k=0 
 All the quality levels have the same probability 
 k is uniformly distributed between [0,1] 

 
Buyers and Sellers are risk neutral: 
UB=his valuation –price 
US =price-her valuation 
 

 Buyers’ valuation of a car with quality “k” is “b*k”  
 Sellers’ valuation of a car with quality “k” is “s*k”  
 “s” and “b” are numbers 
 We assume that “b”>”s” 

 
What will occur if there is NO adverse selection? (that is, if the quality of 
the car is commonly known) 
 
For each car of quality k: 

 Buyer is willing to pay up to b*k 
 Seller will sell the car if she gets, at least, s*k 
 As “b”>”s”, then “b*k”>”s*k” 
 What the buyer is willing to pay is higher than the minimum 

that the seller is willing to receive 
 
What the buyer is willing to pay is higher than the minimum that the seller 
is willing to receive 
 
Result: all the cars will be sold, at a price between “s*k” and “b*k”, 
depending on the bargaining power of each part.Notice, this is true even if 
b is just slightly larger than s 
 

CHAPTER 5 

OPTIMAL CONTRACTS UNDER ADVERSE 

SELECTION 
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What will occur if there is adverse selection? (that is, if the quality of the 
car is only known by the seller) 
Assume that the market price is “P”. Which sellers will offer their car to be 
sold in the market? 

 Those that value the car in less than “P” 
 That is only those with s*k<P 
 Only cars with quality k<(P/s) will be sold 

 
The buyers can carry out the same computations that we are doing. So 
they know that.  
 

 
As the Buyers do not know the quality (AS), they use the average quality 
that they know is being offered in the market to compute how much they 
are willing to pay 
 
Average is (P/s+0)/2=P/(2s) 
 
Buyers are only willing to pay b*P/(2s) 
 
Clearly, there will only be transactions if what the  buyers are willing to 
pay is larger than the market price : 
 

b*P/(2s)>P, that is, b>2s 
 
In order for transactions to occur, the buyer’s valuation must be larger 
than double the seller’s valuation. For instance, if b=1.5 and s=1 then there 
are no transactions (the market disappears) However, if there was no AS, 
all the cars would be sold. 
 
Akerlof’s model can explain that a market might disappear if there is 
adverse selection . However, this model is too simple and does not 
incorporate features that might be important . For instance, sellers of high 
quality cars might include long guarantee period to convince the buyer 
that the car is of high quality. Buyers will be able to discriminate between 
high and low quality cars because the sellers of low quality cars will find 
unprofitable to include long guarantee periods. We will study more 
complicated models of AS. More complicated models of AS Model for 1 
principal and 1 agent  

 Model 
 Solution under SI 
 Can the SI solution be implemented if AS 
 Optimal contract under AS 

  
Model where several principals compete to attract several agents 

 Same steps than before 
 
We will see that the conclusions will be different depending on the case 
 
Model for 1 principal and 1 agent 

 The A has to do a job for the P. 
 The profits, Π(e), that the P obtains depend on the effort that 

the A exerts. We 
 assume that Π(e) is increasing and concave 
 The P will pay w to the A for exerting this effort 
 The effort is verifiable (there is no Moral Hazard) 
 The P’s utility is Π(e)-w (Notice, the P is risk neutral) 

 
There are TWO types of Agents. We call them Good type and Bad type The 
difference is that the Bad type has a higher disutility of effort The utilities 
of each type of Agent is: 
 

UG(w,e)= U(w)-v(e) 
 

UB(w,e)= U(w)-k*v(e), where k>1 
 

If there is AS, the principal does not know if the agent that she is dealing 
with is G or B. This model summarizes in the disutility of effort the private 
info that the A has. 
 
TIMING: 

 Nature chooses the type of Agent 
 P designs the contract 
 The A accepts or rejects the contract 
 The A supplies the effort 
 Outcomes and pay-offs occur 

 
We can see how this problem is richer than the Akerlof’s model: we have  
different types, payments, and effort. Akerlof’s model had only types and 
payments. This will be important to overcome the IA. 
 
Solution under SI for the model with  1 principal and 1 agent 
If there is SI (no adverse selection), then the P knows the type of the A that 
is dealing with her. A contract will be a pair {eG,wG} (notice, effort is part 
of the contract because it is verifiable). If she is dealing with a G-type, then 
the P will offer the contract that solves the following problem: 

 
 
The constraint is the participation constraint 
 

 
 
Notice, λ>0, it implies that the constraint is binding. So, the conditions that 
the optimal contract should satisfy are. 
 

 
 
By solving for λ in the third and substituting into the second, we get…  
 

 
 
So, the conditions that the optimal contract {eG*,wG*} offered to the 
Good types should satisfy are 
 

 
The first condition is the Participation constraint 
The second condition is the Efficiency condition. 
 

 
 
Why do we call it the efficiency condition? 
The first term is the MRS between effort and wages for the A (one can do 
the differentiation to check). The second is the MRS between effort and 
wages for the P (notice that the derivative wrt wages is 1 because it is risk 
neutral).The efficiency condition tell us that the optimal contract should 
equate  Principal’s and Agent’s MRS. 
 
So far, we have studied the optimal contract offered to a Good type. Now, 
we will study the contract offered to the B type. If the P is dealing with a B-
type, then she will offer the contract that solves the following problem :  
 

 
 
As we did in the case of the G-type, we will build the Langragean, 
differentiate, and we will find that: 
 
The conditions that the optimal contract {eB,wB} offered to the Bad types 
should satisfy are: 
 

 
 
Notice the k… 
 
An aside…. 
Now, we will work on the graph of the optimal contract for the G-type and 
the B-type.  Before that, we should understand that if the function F(x) is 
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increasing and concave, then its inverse, the function F-1(y) is also 
increasing but convex. Let’s see this with an example:  
 

 
 
Doing a Graph of the solution under SI for….  
 
Figure 4.2 of the book: e in the vertical, w in the horizontal First: Draw the 
participation constraint for both types : 
 

 
 
Second: Let’s draw the optimality condition 
 

 

 
 
for the equalities to hold. Due to concavity of (), this means that: 
This implies that the good type's optimality condition is to the right of the 
bad's type optimality condition 
 
Understanding the properties of the solution under SI using our graph 
Putting together all the information, we get FIGURE 4.2.  
Notice that: 

eG*>eB* 
 
This ranking of efforts is efficient because the G-type has a lower disutility 
of effort so the Principal will ask him to do more effort. It is not clear what 
will happen with the wage because the G type exerts more effort but has a 
lower disutility of effort !! So it could be that the G type gets better or 
worse paid than the B type  
 
Figure 4.3 of the book: e in the vertical, w in the horizontal First: Draw the 
participation constraint for both types: 

 

Intuition: if increases, u(w ) increases little (due to the concavity) and a 
very little increase of is necessary to compensate for the increase in u(w ) 
and keep us in the same indifference curve 
 
Figure 4.3 An alternative graph of the solution under SI for 
 
First: Draw the indiference curves as before  Second: Draw the isoprofits :  
 

 
 
The isoprofits are convex because : 
if effort is large, a large increase in “e” is required to compensate for a 
given increase in w because of the concavity of Π(e) Notice that the higher 
they are, the more profits they imply 
 
Understanding the properties of the solution under SI using our graph 
Ather fixing the Reserv. Utility, we must find the isoprofit that gives more 
utility to the Principal (tangency condition will emerge…) . The same 
ranking of effort emerges as in Figure 4.2: 
 

eG*>eB* 
 

As before, we cannot know in general which type gets better paid 
 
Summary of SI 
There is one P. A agent comes to her door. The P knows immediately if the 
A is a G-type or a B-type. She will offer either {eG*,wG*} or {eB*,wB*} 
depending on the type. We know that eG*>eB* 
 
Can the P implement the same contracts as with SI when AS is a 
problem? 
There is one P. A agent comes to her door. AS is present. The P does not 
know what type the A is. If we have a dummy P, the P will offer the same 
contracts as with SI, that is, {eG*,wG*} or {eB*,wB*}. And let that the A 
chooses between the two: Which contract will be chosen by the G-type? 
And by the B-type? (Look at the graph) 
 
The G-type will obtain more utility choosing {eB*,wB*} than choosing 
{eG*,wG*} 
 

 
 
The G-type will get more than his reservation utility when he chooses the 
contract dedicated to the B-type (intuitive!). If he chooses the contract 
dedicated to him, he only gets the reservation utility. So, the G-type has 
incentives to lie, say that he is a B-type and chooses the contract 
{eB*,wB*} 
 
Can the P implement the same contracts as with SI when AS is a 
problem? 
The fact that the G type gets more than his reservation utility when he 
chooses the contract dedicated to the Bad type means that the Principal 
would be paying him quite a lot for the effort that he is exerting. The 
Principal will be interested in do not give so much utility to the A, and 
hence, improve her profits. In the following we will analyze if the Principal 
can do better than offering the SI contracts. 
 
Computing the optimal contract when there is AS 
 
Optimal contract when there is AS… 
We will analyze the case where the P is interested in contracting the A 
independently of his type 
 
Will the P offer three different contracts? 

 The G type will prefer one of the three 
 The B type will prefer one (the same or different) of 
 the three 
 So, one of the contracts will never be chosen 

 
Will the P offer one or two different contracts? 

 We do not know at this stage… 
 It is better to analyze the situation where two 
 different contracts are offered 
 If it is better for the P to offer just one, then we will find out 

that these two contracts will be the same… 
 
The P will offer two contracts (a menu of contracts). One contract will be 
intended for the G type and another one for the L type. The characteristics 
of the contract will be such that the contracts are self-selective. The G-
type prefers to choose the contract that is designed for him instead of 
lying. The B-type prefers to choose the contract that is designed for him 
instead of lying. 
 
q= probability that the A is a G-type 
 



 Masterbook of Business and Industry (MBI) 

  

Muhammad Firman   (University of Indonesia -  Accounting )                      14 

 

The principal must find {(eG,wG),(wB,eB)} such that solves the following 
program : 
Max principal’s expected profit 
 
Subject to 

o The good type wants to participate 
o The bad type wants to participate 
o The good type prefers the contract intended to him 

rather than the contract intended for the bad type  
o The bad type prefers the contract intended to him 

Rather than the contract intended for the good type 
 
P must find {(eG,wG),(wB,eB)} that solves: 

 
We need the “q” because the P does not know if she will get a G or B type, 
so she maximizes expected profits. Notice the “k” this tells us if the 
individual is G or B type. -(1) and (2) are PC; (3) and (4) are incentive 
compatibility or self selection constraints 
 
Let’s see that constraint (1) is implied by other constraints  
Let’s look at constraints (2) and (3) 
 

 
 

 
 
So, we have obtained constraint (1) by just rearranging constraints (2) and 
(3) This means that constraints (2) and (3) imply constraint (1)… (1)  is 
redundant.  
We can write the Max problem without constraint (1) . Good, we save one 
constraint 
 
Can we know some feature of the solution before solving the maximization 
program? 
 

 
 
Given that k>1, this can only be true if the arguments within brackets are 
positive. This means that the solution has to verify that : 
 

 
 
Solving the problem: (taking into account that constraint (1) is redundant):  
 

 
 
We follow the book and use the following Lagrange multipliers: λ for (2), μ 
for (3), and δ for (4). -So, the Lagrangean is 
 

 
 
We take the derivatives of L with respect to: 
-wG, 
-wB, 
-eG, 
-eB. 
and equate them to zero…. 
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Given that k>1, the only way that both equation would be consistent is 
that the arguments within brackets were zero. But then, this would mean 
that μ would be zero But we know that μ is different from zero (Result 3). 
So, clearly, it cannot happen that eG=eB [RESULT 4] (because, we assume 
that it happens we get to a contradiction with previous established results) 
So…. 
Result 1: eG ≥ eB 
Result 4: eG is not equal to eB 
Result 5: eG >eB  
  
Let’s see that constraints (3) and (4) cannot be simultaneously binding 
Constraints (3) and (4) can be rearranged as: 
 

 
 
As k>1 and eG >eB (Result 5) then these constraints cannot hold both with 
equality. If one holds with equality the other will hold with strict inequalty 
(Result 6). Let’s see that constraints (4) is not binding From Result 6, we 
know that Constraints (3) and (4) cannot be simultaneously binding. From 
Result 3, we know that μ is not zero, which means that constraint (3) is 
binding Hence, it must be the case that constraint (4) is not binding. That 
is, δ=0 (Result 7). As we know that constraint 3 is binding…  

 

 
 
The G-type obtains more than his reservation utility 
 

 
 
Result 8, The G-type obtains more than his reservation utility He obtains 
his reservation utility plus what we call an informational rent (a rent that 
appears because of Information Asymmetry). Notice that the amount of 
the informational rent depends on the effort that is exerted by the L-type. 
If the L-type exerts a lot of effort, the informational rent will large and this 
will decrease the P profits 
 
We will see that the solution for type G is efficient (5) and (7) are: 
 

 
 
Which is the tangency condition, that means that the solution for the G-
type is efficient . The solution for the type L is not efficient.  Using (6), (8), 
and (9), we will obtain that : 
 

 
  
Which means that the tangency condition does not verify for the B-type. 
This means that the solution for the B-type is not efficient. 
 
Summary of optimal contract under AS 
The type with the highest cost of effort receives his reservation utility. The 
rest of the types receive higher utility than the reservation utility 
(informational rent due to their private information). The informational 
rent depends on the effort requested from the types with higher cost of 
effort. 
 
The informational rent depends on the effort requested from the types 
with higher cost of effort. The contract for the type with the smallest cost 
of effort is efficient (This is called non-distortion at the top). The contract 
for the rest of the types is inefficient. A lower level of effort is requested in 
order to lower the informational rent The lower effort is accompanied by 
low wages This makes the contract for the L-type less interesting for the G-
type so the informational rent is smaller 
 
 
 
 

 
 
How is this different from the previous model? 
In the previous model, we studied a case where one principal wanted to 
hire one agent.Now, we will study the case where there are many 
principals that are competing to attract agents. As a result, each principal 
will have to offer the agent greater than his reservation utility so that her 
offer will be accepted above the offers of the other principals 
 
In the previous model: 

 There was no risk 

CHAPTER 6 

OPTIMAL CONTRACTS WHEN PRINCIPALS 

COMPETE FOR AGENTS 
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 Effort was a choice variable 
 
In this one: 

 There will be risk involved 
 Effort will not be a choice variable. It will be unique 

 
In the previous model, we used effort to separate the types of agents, in 
this one, we will use risk as a separation device  
 
Description of the model that we will use: 
Production process can result in: 

 Success (S), or 
 Failure (F) 
 Gross revenues for the P if S: xS 
 Gross revenues for the P if F: xF 
 ws= payments to the agent if S 
 wf= payments to the agent if F 

 
Two types of agents: 

 G= more productive 
 B= less productive 

 
pG=prob. of success for type G 
pB=prob. of success for type B 
pG>pB  
U(w)= concave utility function, identical for both types 
 
We assume that effort is unique, so the P cannot separate the agents by 
demanding different amounts of effort to each type 
 
Pictures: 
Let’s draw the isoprofit for the G-types (the combinations of (ws G,wF 
G) that gives to the principal the same expected profits of E(Π) ) .Failure in 
vertical axis and Success in the horizontal 
 

 
 
For the B-types, it will be same with the obvious changes : 
 

 
 
 
 
 
 

 
 
Picture those with zero profits, and make use you understand them, the 
same point can yield to profits or losses depending on who chooses it 
 
Consumer’s indifference curves: 
 

 
 

 
 
We would do the same for the B-type  
 

 
 

 
 
Failure in vertical, Success in horizontal axis Isoprofit are lines (constant 
slope). G’s type isoprofits are steeper than B’s type. Given a contract, G’s 
type indifference curves are steeper than B’s type. In the risk free line, 
each type indifference curve has the same slope than its respective 
isoprofit (tangency).  
 
In previous lectures, our objective was to find the optimal contract that 
maximizes the Principal’s profits. However,  we are now studying a market  
situation where Principals compete for agents. So, we must find out the 
market equilibrium  
 
What is an equilibrium? 
A equilibrium is a menu of contracts: 
 

 
 
Such that no other menu of contracts would be preferred by all or some of 
the agents, and gives greater expected profits to the principal that offers 
it. The competition among Principals will drive the principal’s expected 
profits to zero in equilibrium. 
 
Classification of Equilibriums 
An equilibrium must be: 
 

 
 
We call it pooling if: 
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Both types choose the same contract 
 

 
 
Each types chooses a different contract 
 
Equilibrium under Symmetric Information 
Principal can distinguish each agent’s type and offer him a different 
contract depending on the type. As the P can separate, we can study the  
problem for each type separately. Show graphically that the solution is full 
insurance. The eq. must be in the zero isoprofit line If the contract with full 
insurance is offered, not any other contract in the zero isoprofit will attract 
any consumer 
 
Can the equilibrium under Symmetric Information prevail under AS? 
Only the contract intended for the G-type will attract customers. Principals 
will have losses with B types contracts. This cannot be an equilibrium. 
Notice that in this case, it is the B types the one that has valuable private 
information to sell  
 
How is the Eq. under AS? 
Before doing this, we need to study how is the isoprofit line of a contract 
that is chosen by both types 
 
Probability of good type=q 
 

 
 
Can an equilibrium be pooling? 
Draw the 3 isoprofits. Choose a point (pooling contract) in zero profits in 
the pooling isoprofit line. Draw the indifference curves. Remember G type 
is steeper. Realize that there is an area of contracts that is chosen only by 
G-types and it is below the zero isoprofit for G-type. Any firm offering this 
contract will get stricitly positive profits. The potential pooling eq. is 
broken Pooling equilibrium cannot exist  
 
What menu of contracts will be the best candidate to be the equilibrium? 
Show first that the contract for the B type must be efficient. We also know 
that must give zero profits So, the eq. contract that is intended for the B 
type is the same as in Symmetric Information 
 
Finding the eq contract for the G type is easy. It must give zero profits. Do 
not be better for the B-type than the contract intended for the B-
type.Notice that this is just a candidate, as there might exist a profitable 
deviation that breaks the equilibrium. This profitable deviation exists if the 
percentage of B types is small. Intuition: in this candidate G types are 
treated very badly because of the presence of B types. Intuitively, this 
cannot constitute an equilibrium if B are a low percentage 
 
What is the equilibrium candidate? 

 Zero profits to each type 
 Full insurance for B type 
 Incomplete insurance for G type 

 
For the G type, the contract of the G-type zero isoprofit that gives to B the 
same utility that the contract that is intended for him.  Notice, that the 
equilibrium will not exist if the proportion of G types is very lar ge. If the 
proportion of G types is very low, then the candidate is certainly an 
equilibrium 
 
Notice the contract for the G type will not beefficient, it gets distorted . 
Show in the graph that is not Pareto Efficient. Analogy with the case of 1 
principal and 1 . agent. The type that has valuable information is the one 
that gets the efficient contract. There is non distortion at the top. In AS 
models, the top agents are those for whom no one else wants to pass 
themselves off (and not necessarily the most efficient ones ) 
 
In particular, the contract for the G type is not of full insurance. Utility 
depends on outcomes though there is no moral hazard. This shows that 
having utility depending on outcomes is not a strict consequence of moral 
hazard, but it also can occur due to adverse selection. An application to 
competition among insurance companies. We can use the same 
framework to understand the consequences of competition among 
insurance companies in the presence of adverse selection. 
 
An application to competition among insurance companies 
Main ingredients of the model: 

 Many insurance companies. Risk Neutral 
 Consumers are risk averse 

 
Two types: 

1. High probability of accident. Bad type 
2. Low probability of accident. Good type 

 

 
 

 
 

 
 
So, two different isoprofits, with different slopes but the case of no 
insurance is the same, no matter the type.  

 
 
Adverse Selection 
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Draw the indifference curves to show the equilibrium under symmetric 
information. Notice the tangency between the indifference curve and the 
isoprofit in the certainity line . If insurers have imperfect information 
about which individuals fall into low- and high-risk categories, this solution 
is unstable 

 point F provides more wealth in both states 
 high-risk individuals will want to buy 
 insurance that is intended for low-risk 
 individuals 
 insurers will lose money on each policy sold 

 
One possible solution would be for the insurer to offer premiums based on 
the average probability of loss 
 

 
 

 
 
If a market has asymmetric information, the equilibria must be separated 
in some way high-risk individuals must have an incentive to purchase one 
type of insurance, while low-risk purchase another 
 
Suppose that insurers offer policy G. High-risk individuals will opt for full 
insurance. 

 
 
UH 
The best policy that low-risk individuals can obtain is one such as J 
 

 
 

 
 
The policies G and J represent a separating equilibrium. Notice that the 
Low risk only gets an INCOMPLETE insurance. So, we can have results that 
depend on outcomes even if there is no moral hazard 
 
Parallelisms… 
Workers model SI: 

 High constant wage for G type (productive) 
 Low constant wage for B type (unproductive) 

 
If offered under AI: 

 Type B will pass himself off as G type 
 
Insurance companies SI: 
-Full ins. with low premium for G type (low p. ac.) 
-Full ins. with high premium for B type (high p. of ac.) 
 
If offered under AI: 

 Type B will pass himself off  
 
Insurance contracts 
Menu of contracts: one with full insurance, another one with incomplete 
insurance. This is what we observe in reality with most types of insurance 
contracts (car, health…). Insurance contracts usually have an “excess”. But 
the “excess” can be eliminated by paying an additional premium.  
 
Insurance excess  
Applies to an insurance claim and is simply the first part of any claim that 
must be covered by yourself. This can range from £50 to £1000 or higher. 
Increasing your excess can significantly reduce your premium. On the 
other hand a waiver can sometimes be paid to eliminate any excess atall. 
 

 
 
Models of Adverse Selection 

 
 
There are circumstances where some individuals are worse off because 
there is some information that is not public. This is the case of Type G 

CHAPTER 7 

SIGNALLING 
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when Principals are competing for agents. It is realistic to expect that, in 
reality, type G will carry out an activity (“send a signal”) to convey that he 
is type G. In order for this to work, we need that: 

 The P observes the signal 
 The signal is informative (that is, P knows that this signal cannot 

come from a type B) 
  

Hence, type B should be worse off carrying out the activity (sending the 
signal) than not carrying it out. Types will self-select into whether or not 
send the signal  
 
Education as a Signal (Spence, 1973) 
The model assumes that even if education does not increase workers’ 
productivity. The important result is that individuals will get education just 
to signal that they are high ability workers  
 
Two types of workers: 

1. “Good” or “high ability”, production equals to 2  
2. “Bad” or “low ability”, production equals to 1  

 
Company profits: 

 2-w, or 
 1-w (depending on the worker’s ability) 
 Time dedicated to study = y 
 Cost of studying y for low ability individuals: y 
 Cost of studying y for high ability individuals: y/2 

 
It is commonly known that companies follows this scheme: 

 a threshold of education time y*, such that: 
 They pay w=2, if the individual has y≥y* 
 They pay w=1, if the individual has y<y* 

 
Individuals’ optimal response is to choose y=0, or y=y*. (it does not make 
sense to study more because studying is costly and the wage will not be 
larger than 2, anyway) 
 
Who will choose y=0, or y=y*? 
Each type of individual will choose the education level that maximizes his 
surplus . A separating equilibrium will be one such that each type gets a 
different contract (wage). Whether or not a separating equilibrium exists 
depends on the value of y*. Let’s look for the value(s) of y* that give us a 
separating equilibrium 
 
High ability prefers to study y* to study 0 : 
 2-y*/2 ≥ 1-0. This means that: y* ≤ 2 
 
Low ability prefers to study 0 to study y*: 
1-0≥2-y*. This means that: y* ≥1. 
 
As long as firms choose y* between 1 and 2, we will have that high ability 
will select into studying and low ability no In the model, individuals take 
this education decisions even if education does not improve productivity. 
Only as a signalling device 
 
Very Important: The cost of education was different according to the type. 
This is very important. Otherwise, they will not self-select into whether or 
not sending the signal. If they had the same education cost, so all of them 
would have done the same: either education or not. Then, the P will not 
have been able to separate them. 
 
Other examples of signalling: 
Offer products with large guarantee periods. This will only be profitable for 
the high quality manufacturer because he knows that he will hardly have 
to repair the product. However, low quality manufacturers will find that 
unprofitable. Buying a car that cannot take high speed. we are signalling 
that we do no like driving at high speed. This would be very costly for a 
individual that enjoys driving at high speed. 
 
Empirical issues in Economics of Information 
 
Issues that we will be looking at 

 What is the prediction of the theory about the observed 
correlation between incentives and results 

 Can we distinguish whether this correlation is due tomoral 
hazard or adverse selection? 

 
Prediction of the theory 
Competition among insurance companies 
 
In the absence of AS: 

 Low risk -> Full insurance 
 High risk -> Full insurance 

 
If there is AS: 

 High risk -> Full insurance 
 Low risk -> Partial insurance 

 
In the data, a positive correlation between more coverage (full insurance) 
and number of car accidents will be consistent with Adverse Selection 
(GRAPH…). This is because different type of people self select into 
contracts with different incentives (let’s call it a COMPOSITION effect) 
 
No Moral Hazard: 

- Full insurance but effort=optimal (P=RN, A=RA) 

- Partial insurance but effort=optimal (P=RA, A=RA) 
 
Moral Hazard: 

- Full insurance, effort=low 
- Partial insurance, effort= high 

 
In the data, a positive correlation between more  coverage (full insurance) 
and number of car accidents will be consistent with Moral Hazard . This is 
not because different type of people choose different contracts 
(composition effect), but because individuals take different actions 
(incentives) depending on the incentives of the contract 
 
In the data, a positive correlation between more coverage (full insurance) 
and number of car accidents will be consistent with both: 

1. Moral Hazard 
2. Adverse Selection 

 
This makes very difficult to distinguish between moral hazard and adverse 
selection in the data . We will see how the literature has tackled this 
problem 
 
Empirical work 

 Testing for information asymmetry without trying to distinguish 
between moral hazard and adverse selection 

 Testing for moral hazard using randomizedexperiments 
 Testing for moral hazard using policy changes 
 Testing for moral hazard using dynamics 
 Testing for adverse selection when moral hazard is ruled out 
 Testing for adverse selection using contracts that are equal in 

terms of incentives 
 
Testing for information asymmetry 
No attempt to distinguish between moral hazard and adverse 
selection.Chiappori and Salanie “Empirical contract theory: The case of 
insurance data”. European Economic Review 41(1997) 943-950. 
 
French car insurance market 

 Data from insurance companies database 
 A=1 if individual had an acc, 0 otherwise 
 C=1 if individual has comprehensive coverage, 0 if 
 individual only has third party 
 X=age, gender, profession, car characteristics… 

 
Their strategy is similar to run the following regression: 
 

A=b1X + b2C + eps 
 
We include X because they are observed by both parties (individual and 
insurance company) so it cannot be a source of information asymmetry. 
b2>0 (and statistically different from zero) would constitute evidence of 
information asymmetry –positive correlation between probability of 
accident and full (comprehensive) coverage. However, they find no 
evidence of info asymmetry (Too advanced for us: it could be that there is 
info asymmetry but industry is not competitive -> market power. We will 
not study this). 
 
Testing for moral hazard using randomized experiments 
 
RAND Health Insurance Experiment 
Question: Is there evidence of Moral Hazard in health care demand? Do 
people that have better insurance exert less care and go to the doctor 
more othen? Manning, Newhouse “Health insurance and the demand for 
medical care: Evidence from a randomized experiment”. American 
Economic Review 77: 251-77 
 
US Health insurance contracts: 

 Copayments: 0%, 25%, 50%, 95% 
 Maximum expenditure a year: $1000 

 
People were randomly allocated to different contracts They were paid so 
that they agree to participate.  Explain how the randomization works so 
that there are no composition effects (the randomization implies that the 
composition of individuals is the same for each insurance contract 
 
The results show that when individuals have more  insurance coverage 
(lower copayment rates), they spend more in health care (they make less 
effort not to go to the doctor). Positive correlation. Notice that this 
positive correlation cannot be taken as evidence of adverse selection 
because it is not true that different types of individual have not self 
selected into different contracts! There are no composition effects. In this 
case, due to the experiment, the group of individuals in each insurance 
contract have the same characteristics. So, this evidence is taken as 
evidence of moral hazard because in this case adverse selection cannot be 
an explanation 
 
Testing for moral hazard using policy changes? 
Chiappori, Durand, and Geoffard “Moral Hazard and the Demand for 
physician services”. European Economic Review 42(1998) 499-511. 
 
 
 
 
French health insurance 
As before, the question is whether more insurance coverage yield higher 
health care demand/costs Before 1994, all the insurance companies in 
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France had 0% copayment rate. In 1994, following an increase in the 
Testing for moral hazard using policy changes? 
 
In France, there is compulsory public insurance for health  care. The social 
security covers X% of the bill Individuals can buy insurance to cover the Y% 
Remaining. Before 1994, all the insurance companies in France had Y=100-
X, so individuals were fully insured In July 1993, the government reduced X 
In 1994, some insurance companies still had Y=100-X (fully insured). But 
others decided to have Y=100-X-10 So the individuals were not completely 
insured (they faced a copayment of 10%) 
 
They test whether the copayment increased reduced the demand for 
health services (maybe explain diff in diff, using the pre-existing 
“composition effect”) . They find that physician office visits are not 
affected (maybe because the 10% is a small cost of all the total cost of 
going to the doctor –which would include both monetary and non-
monetary costs- They find that physician home visits decrease due to the 
higher copayment. So, it shows evidence of Moral  Hazard for physician 
home visits. The RAND study also found that physician home visits are very 
sensible to copayments 
 
Testing for moral hazard using dynamics? 
Many insurance contracts have “bonus malus”. If you have an accident, 
the premium increases the following year This means that the cost of an 
accident, in terms of future premium, is increasing in the number of 
previous accidents . If there is moral hazard, for a given individual, the 
probability of an accident is decreasing in the number of previous 
accidents 
 
The timing of accident also give us valuable information. Under moral 
hazard the sequence of accidents (t-2,t-1,t)= (1,0,0) is more likely than 
(0,0,1) because the individual must increase effort once the accident 
occurs. “In other words, for a given average frecuency of accidents,the 
timing of the accidents can provide valuable informationabout the 
importance of incentives” 
 
Testing for adverse selection when moral hazard can be ruled out 
Gardiol ,Geoffard , Grandchamp “Separating Selection and Incentive 
Effects in Health Insurance“. 
 

 
 
 
Another interesting issue In our course, we have been assuming that 
incentives affect people’s decisions (effort) This might not be necessarily 
the case: People might not understand incentives. People might exert 
effort due to moral and not economic motives. If that was true, we could 
not influence effort by providing incentives. Our objective is to analyze 
empirically whether or not individuals react to incentives. 
 
Money for Nothing: “The Dire Straits of Medical Practice in Delhi”  
Study what elements influence doctor’s effort in Delhi. They determined a 
sample of doctors in 7 neighbourhoods. Using vignettes, they collected 
data on what each doctor knows. They built an index summarising what 
each doctor knows . This is called competence. During one whole day, an 
interviewed observed how each doctor treated his patients in practice 
 
They built an index using: 

 amount of time spent with the patient, 
 number of questions asked, 
 whether or not a physical exam was done, 
 whether any advice or medication was given 

 
This is called effort-in-practice. For common illnesses, they compare: 
What the doctor said, it should be done With what the doctor did in 
practice . This is the gap between competence and practice 
 
Their findings: 

1) What doctors do is less than what they know they should do. 1) 
There is room to improve doctor’s performance without 
training them. 

2) Competence and effort are complementary:  doctors who know 
more also do more 

3) The gap between what doctors do and what they know 
responds to incentives. Doctors in the fee-for-service private 
sector are closer in practice to their knowledge frontier than 
those in the fixed-salary public sector 

4) Under-qualified private sector doctors, even though they know 
less, provide better care on average than their better-qualified 
counterparts in the public sector (because the public doctors 
exert less effort) 

5.)  Conclusion: Incentives are important if we want to improve the 
quality of care to poor people 

 
Monitoring works: getting teachers to come to school 

Teacher absenteeism is a very important problem in India (24% of teachers 
are absent during normal school hours). They want to find out whether or 
not providing financial incentives will help to reduce teacher absenteeism 
Notice that financial incentives might not suffice if absenteeism is caused 
by illness, participation in meetings, training sessions. They also want to 
analyze if making sure that the teacher comes to school means that the 
students will learn more. This might not be the case, the teacher might 
come to school but do administrative work (multitask) 
 
Experiment: 
120 one-teacher schools were randomly divided into: 

 60 in which teachers were paid a fixed wage 
 60 in which teachers were paid by each “valid” day that they 

attended school 
 
To be “valid”, a photo with the teacher and the students had to be taken 
at the beginning and end of the day. The camera printed the date and 
time, and it was tampered-proof  
 

 
Source: Duflo and Hanna (2005) 
 
The incentives increased the attendance rate in 0.2 Student performance. 
Ather one year of the program, the students in treatment schools had 
better test scores than students in control schools. And the difference is 
statistically significant different from zero 
 
 
 
 


