Lecture 14
Asymmetric Information
Microeconomic Theory II (2008)

By Kornkarun Kungpanidchakul Ph,D.

One of the reasons for market failure comes from asymmetric information. When one party has incomplete information; for example, when buyers do not know quality of goods they are going to buy, it is possible that the outcome from the market  is not efficient. 

Types of Asymmetric Information Problems

1. Adverse Selection (Hidden Information)
This is the situation in which one party has less information than the other. In particular, we consider the situation in which nature chooses type of one party which affects the payoff of the other. However, only this party knows the type of himself. The other party does not know. Therefore, we sometimes regard the adverse selection problem as “Hidden Information”.

Example 1: Lemon Market
Consider the market for used cars. There are two types of cars, good or bad. The owners of cars know the types; however, buyers do not know the types. They only know that cars are good with probability 0.5 and bad with probability 0.5. The buyers value good cars equal to $2400 and bad cars equal to $1200. The owners of good cars will sell them if the price is higher than $2000 while the bad car owners are willing to sell at $1000.

Case 1: Efficient outcome (The outcome if information is symmetric or complete)

In this case, Consumer surplus = value of buyers - price


        Producer surplus = price – seller’s reservation price (willingness to sell)


        Total surplus = value - seller’s reservation price (willingness to sell)

How to have the highest total surplus for this market? The answer is to sell both good and bad cars because both of types have higher value comparing with seller’s reservation price. 

Case 2: Asymmetric Information 


Now suppose that only cars’ owners know the types. The buyers only know the probability distribution. Then there are three types of equilibria available here:

1. Separating equilibrium with only good cars are sold

This is the situation in which only good cars are active or survive in this market. Therefore, buyers can be sure that they will get good cars even though they cannot distinguish between good and bad cars.

2. Separating equilibrium with only bad cars are sold

This is the opposite situation from the fist one. In this case, only bad car sellers survive in the market. Therefore, buyers assure that they will get only bad cars in the equilibrium.

3. Pooling equilibrium
This is the situation in which both good and bad cars are sold in the equilibrium. Therefore, the buyers don’t know the types of cars at the time they buy the cars.

Now what can be the equilibrium here? Let think about the pooling equilibrium first. 

Suppose that the equilibrium is the pooling equilibrium in which both good and bad cars are sold. Since the buyer doesn’t know the true type of cars, he is willing to pay no more than the expected value:

E(V) = ½ (2400) + ½ (1200) = 1800

However, at this price, only the sellers of bad cars are able to sell. Therefore, the only type of cars sold in the equilibrium is the bad type. So the equilibrium here is the separating equilibrium in which only bad cars are sold with the price, 
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 even though the social efficient outcome is that both types of cars should be sold. This is what we call “the lemon market problem”. In the equilibrium, you have only bad cars because of asymmetric information.

Example 2: Quality choice

Consider the market of umbrellas. Suppose that the quality of umbrellas cannot be distinguished in store. Before participating the market, producers can choose whether to produce the low quality or high quality. Both types induce equal constant marginal cost of $11.50 and no fixed cost. Suppose that the fraction of good quality producers are q and the fraction of bad quality producers are 1-q. Moreover, consumers value the good quality umbrellas equal to $14 and bad quality umbrellas equal to $8. Besides, the market of umbrellas is perfectly competitive (so the price should equal the marginal cost in the equilibrium).
Case 1: Efficient outcome 

To have the highest total surplus in the economy, all producers should produce only high quality umbrellas since this is the only type that consumer’s value is greater than the cost of production.

Case 2: Asymmetric Information 


Now suppose that only producers know the types. The buyers only know the probability distribution. Then there are three types of equilibria available here:

1. Separating equilibrium with only good quality is produced
Note that umbrellas will be sold at P = $11.50 regardless of its type according to the perfect competition assumption. If only good quality umbrellas are produced, then buyers will decide to buy so this can be the equilibrium.
2. Separating equilibrium only bad quality is produced
If all umbrellas are of the bad type, then buyers’ values are lower than the price so they decide not to buy and the market collapses here.
3. Pooling equilibrium

When both qualities are produced,  then consumers will buy if the expected value is greater than price, i.e.,
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Therefore the equilibrium of this problem is the fraction of producers choosing to produce the good quality umbrella 
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 and price =$11.50. Note that this equilibrium includes in first case (separating equilibrium with good quality only) which is when q =1.

Example 3: Quality choice with different marginal cost


From example 2, suppose instead that the marginal cost of the bad type is $11, what is the equilibrium?
1. Separating equilibrium with only good quality is produced

When all umbrellas are good, they will be sold at P = $11.50. But the producers know that consumers cannot know the type of umbrellas, they have incentives to cheat and produce the bad type instead and enjoy the markup of $0.50. Since everyone thinks in this way, there is no separating equilibrium with only good quality is produced.

2. Separating equilibrium only bad quality is produced

If all umbrellas are of the bad type, then buyers’ values are lower than the price so they decide not to buy and the market collapses here.

3. Pooling equilibrium

When both qualities are produced, this is the case when P = $11.50 (otherwise, the good type cannot be produced and the equilibrium goes back to the separating equilibrium with only the bad type). Using the same logic with the case of the separating equilibrium with only good quality is produced, the producers who are producing good type have incentives to defect and produce the bad type instead and enjoy the profit of $0.50 per unit. 

Therefore, there is no trading equilibrium here. The market of umbrellas collapses because of asymmetric information.

Signaling


How to solve the adverse selection problem? Think about the lemon market, the owner of good cars wants to sell his car since the buyer is willing to pay higher than his cost. Therefore, he will try to send the signal that his car is good. What can he do? The simplest way is to give the warranty. He can offer the warranty such that if his car is bad, he is willing to pay back some fraction to the buyer. If he offers the warranty W > 1200, then he can distinguish his car from the bad car.
Example 4: Suppose that there are two types of workers, high productivity (type 2) or low productivity (type 1) . The probability of workers having high productivity is b. The MPL of type 2 is 
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. Suppose that firm has linear production function 
[image: image8.wmf]i

i

i

L

a

Y

=

when workers are of type i. Workers of all types have reservation wage of 0 (so they decide to work if the wage is higher than zero). The markets of labor and output are perfectly competitive and the price of output is $1.

Case 1: No signal


In this case, firm will pay the wage equal to the expected value:  
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Case 2: Signal via education level


Suppose that each worker can attain education, e; however, the education level has no effect on its productivity. To attain one level of education, the low type pays the cost of 
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To have the separating equilibrium that firm can distinguish between high and low types of workers, then we must have the level of education e* such that for the low type, they cannot attain the education level of e* and for the high type, they can. So firm can distinguish between two types via education level. In this case the workers with the education level of e* will get wage = 
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 and the workers with the lower education level will get wage =
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(1) (low type will not defect to choose e*)
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(2) (high type will choose e* and enjoy higher wage)


From (1) and (2), e* is such that:



[image: image18.wmf]2

1

2

1

1

2

*

c

a

a

e

c

a

a

-

<

<

-



(3)


If (3) holds, then the separating equilibrium exists. In the equilibrium, since the education level brings about cost of attaining for workers but have no effect on productivity, and hence their wages, workers will choose the education level as low as possible. Therefore, the low type will choose 
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If (3) not hold, then the only possible equilibrium is the pooling equilibrium which is the same as the case that there is no signal.

2.Moral Hazard (Hidden Action)

This is the case when both parties have equal information. However, the outcome depends on the action of one party which cannot be verified. For example, consider the insurance case, both insurance firms and consumers do not know whether the consumers are of healthy or unhealthy types. However, after making the insurance contract, the consumers have incentives to be more risky (smoke and drink heavily etc.) since they don’t bear the cost of medical bills. This situation is what we call moral hazard. Usually, we regard the moral hazard problem in what we call “the principal-agent problem”.
The principal-agent problem

It is the problem regarding asymmetric information in the contract. Suppose that there are two parties dealing with a contract. The contractor is what we call the principal white the agent is referred to the contractee. For example, suppose we consider the insurance company offering the insurance contract to its customer. Then the insurance company is principal and the customer is the agent.  The situation we are considering is as follows:
1. The principal designs the contract, or set of contracts that she will offer to the agent.

2. The agent accepts the contract if he so desires, that is if the contract guarantees him greater expected utility than the other opportunities available to him.

3. The agent carries out an action or effort on behalf of the principal.

We can see that the agent’s objectives are in conflict with the principal’s objectives. Therefore if one party has private information, it can use this information for its own benefit. Note that the contract has to be based on verifiable variables.

We can write the procedure of principal-agent problem as follows:

1. Principal designs the contract

2. Agents accept or reject

3. Agent supplies effort

4. Nature determines the state of the world

5. Outcome and payoffs are determined

In this situation, the effort is not verifiable so the payoff of agents is determined by other verifiable variables such as outcome (e.g. profit) which partly (not fully) depends on the effort level. Therefore, agents have incentives to shirk.

Exercises:

 1. Suppose that there are two types of firm: 1 (bad) or 2 (good). The firm can be either good or bad with equal probability of 0.5. Each firm has 2 alternatives:

i) Continue the current production and get the profit of $500 if firm is good and $150 if firm is bad.

ii) Invest in the new project with the cost of $1000. If the project succeeds, any type of firm will get $2,000. Otherwise, it will get zero. If firm is of type 1, the probability of success is 3/5. If firm is of type 2, the probability of success is 4/5.

Both types have a cashflow of $200. Therefore, if it decides to invest, it has to borrow the rest of funding from the financial market. Suppose that the financial market is perfectly competitive so that each lender seeks for zero profit.

i) Find the equilibrium of this market. Will it be separating or pooling equilibrium? What is the interest rate in the equilibrium? Which type will decide to invest? 

ii) Suppose that the firm can put collateral to indicate its type, find the equilibrium value of collateral, c*, that leads to the separating equilibrium in which lenders can distinguish between good and bad firms. What will be the level of collateral that each type should? What will be the interest rate that lenders will charge from each type?
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