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Information Asymmetry Problems

If you are a consumer and you paid for a used car, how can you be
sure that the car you purchased is "worth the price"?

If you are a employer and you o¤ered a job to a worker, how can you
be sure that the worker you recruited is quali�ed for the job?

If you are an insurance company, how can you be sure that those
customers prone to diseases do not pretend to be healthy?

Benjamin Chiao (Guanghua School of Management) Information Asymmetry Basics 3 / 65



A Classi�cation of Information Asymmetry Problems

In all the cases above, some agents possessed some information that
other agents do not have

Such information could be related

the types of agents or goods (e.g. good v. bad cars, healthy v.
unhealthy customers)

the selection of the bad types is called adverse selection

the behavior of agents (e.g. an agent shirks or not or more generally
moral hazard problems)

We will focus on the hidden type problems in this lecture
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The Problems of Hidden Type

Let us �rst consider a case where no signals about the hidden type
can be received by the agent with insu¢ cient information

Consider Akerlof (1970)�s study on the market for lemons
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Adverse Selection: the Markets for Lemons

Two groups of people: buyers and sellers

Each buyer decides to buy one car or not. His utility is:

Ub = M +
3
2
qn (1)

where M is money, q is the quality of the car, and n 2 f0, 1g is the
number of cars in possession

Buyer�s budget constraint is:

yb � pn = M (2)

where p is the price of the car, and yb is income.
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The buyer does not know q, and therefore he will form expectations
on q. Thus,

E (Ub) = M +
3
2
E (q)n = yb + [

3
2
E (q)� p]n (3)

Hence, the buyer will purchase the car i¤

p � 3
2
E (q) (4)
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The seller�s utility is:
Us = M + qn (5)

Given income ys , the seller�s budget constraint is ys � pn = M. Thus,
her utility is

Us = ys + (q � p)n (6)

Thus, she will sell her car i¤

p � q (7)
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Let�s assume that everyone in this market (including all sellers and all
buyers) knows that q is uniformly distributed on [0, 2].

Since only cars with q � p are on the market, we have E (q) = 1
2p.

So the buyer will buy the car i¤

p � 3
4
p =) p = 0 (8)

The markets for lemons will collapse under this situation, and only the
worst cars with q = 0 will be traded.
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However, trade with quality other than zero will happen if

the marginal utility of a car for the buyer is very high
if the quality of a car is known
if instead only the seller doesn�t know about the quality of the car
if there is a minimum guarantee of quality

What are the functions of price here?
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The Problems of Hidden Type: Job Market Signaling

What if the agent, with some cost, can send signals indicating the
hidden type to the less informed person?

Let�s consider a job market model (Spence [1973]) where workers
decide on how much they wish to invest in education.

One crucial assumption in this model is: education is less costly for
more productive workers.
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Workers decide the level of education they wish to receive, and the
costs for the same level of education is di¤erent

Workers with higher productivity have lower costs for education
Workers with lower productivity have higher costs for education

Employers observe the signal. They form beliefs on the relationship
between the observed signal and unobserved productivity.

Employers and job applicants are all risk neutral (i.e. maximize
expected values).

Labor market is perfectly competitive (zero pro�t implies that wage =
expected marginal productivity)
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Two types of job applicants:

Type L: Marginal Product (MP)=1
Type H: Marginal Product (MP)=2
Type L and type H take up portion q and 1� q of the population
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1. Full Information Solution

Wage equals to the observed marginal product:

wL = 1;wH = 2 (9)
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2. No Signaling Solution

The employers pay everyone the same wage, zero-pro�t implies that
wage equals to expected marginal product:

wns = 1 � q + 2 � (1� q) = 2� q (10)
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3. (Separating Equilibrium) Signaling Solutions

Now suppose the crucial assumption that workers of di¤erent
productivities have di¤erent costs of obtaining education (y):

cL(y) = y , cH (y) =
y
2

Now wage o¤ers will vary with education: w = w(y)

Suppose employers believe that applicants with y � y � are of high
productivity.
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With this belief, the wage will be w(y) = 1 if y < y �, and w(y) = 2
if y � y �. With this o¤er, each worker will choose either y = 0 or
y = y �.

Under what conditions will the employer�s belief be correct?

Type L will choose y = 0 i¤:

w(0)� cL(0) � w(y�)� cL(y�), i .e.y� � 1 (11)

Type H will choose y = y� i¤

w(0)� cH (0) � w(y�)� cH (y�) i .e.y� � 2 (12)

Therefore, as long as 1 � y � � 2, the employers�belief is correct, this
is a separating equilibrium.
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Implications:

The signal is useful. It separates the two types

There are many equilibrium. In fact, any y � 2 [1, 2] is an equilibrium
belief

The pareto-e¢ cient separating equilibrium is where y � = 1. The
closer is y � to 2, the worse it is for type H while type L is una¤ected

The results don�t depend on q

People, more speci�cally type H, invest in education even if it�s
unproductive
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Implications (cont�d):

The no-signalling equilibrium Pareto-dominates some of the
separating equilibrium

Without signalling, everyone gets wns = 2� q
With signalling, in a separating equilibrium

wL = 1 < wns
wH = 2� y �

2 < wns () y � > 2q
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4. (Pooling Equilibrium) Signaling Solutions

Di¤erent belief pattern may result in di¤erent types of equilibrium

Let us assume that the employer has a belief like this:

If the job applicant has education y < y�, he is type L for certain
If the job applicant has education y � y�, he is type L with probability
q and is type H will probability 1� q.

Zero pro�ts implies: w(y) = 1 if y < y �, and w(y) = 2� q if
y � y �.
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Under what conditions will the employer�s belief be correct?

For type L, he will choose y = y� i¤

w(y�)� cL(y�) � w(0)� cL(0), i .e. 1� q � y� (13)

For type H, he will choose y = y� i¤

w(y�)� cH (y�) � w(0)� cH (0) i .e. 1� q �
y�

2
(14)

So the employer�s belief is correct i¤ y � � 1� q, and in this
situation, all workers will choose y = y �.
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Implications:

The signal is not useful. It does not separate the two types

There are many equilibrium. In fact, any y � � 1� q is an equilibrium
belief

The pareto-e¢ cient pooling equilibrium is where y � = 0 since y �

imposes costs on both types

The results depend on q, which lowers the wage

If y � � 1� q, people, both type H and L, invest in education even if
it�s unproductive

The full information solution doesn�t dominate the pooling equilibria,
and vice versa. In the pooling equilibirum, type L is better o¤ but
type H is worse o¤.
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The Problems of Hidden Type: Screening

Employer wants to recruit workers

Employers assess the likely productivity of each applicant and o¤er
each a corresponding wage

Problem: worker�s productivity is unobservable

One observable characteristic: education level
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Two types of workers:

Type L: MP=1, prob = q
Type H: MP=2, prob = 1� q

In Rothchild-Stiglitz (1976)�s screening model: employers specify an
education level in each contract (w , y)

w : wage
y : education level

To obtain education level y, the costs for workers are:

Type L: cL(y) = y
Type H: cH (y) =

y
2

Wage o¤ers will vary with education: w = w(y)
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Screening-No Pooling Equilibrium

If the employer o¤ers (wA, yA) at point A:

2.pdf
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Screening-No Pooling Equilibrium

The indi¤erence curve IH going though A for type H is linear and
de�ned by:

wA �
yA
2
= wH (y)�

y
2

(15)

The indi¤erence curve IL going though A for type L is linear and
de�ned by:

wA � yA = wL(y)� y (16)

No pooling equilibrium exists.

Proof.
Suppose A is a pooling equilibrium. By zero-pro�t, A must lie on the
employer�s pooling break-even line
If another contract B is o¤ered, then type L will stick to A, but type H will
choose B since B is below the employer�s break-even line for hiring only
type H.
Thus, contract A can not be an equilibrium.
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Screening-A Unique Separating Equilibrium

Consider a pair of contracts (AL,D)
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Screening-A Unique Separating Equilibrium

Type L will choose AL,and type H will choose D. (AL,D) successfully
separates the two types with zero pro�t

However, (AL,D) cannot be an equilibrium, since type H prefers B to
D

The only separating equilibrium is the pair (AL,AH )
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Screening-A Unique Separating Equilibrium

The separating equilibrium exists i¤ 2� q � 1.5 or q � 1
2

If the pooling break-even line BEP�is above the value 1.5, a pooling
contract C will attract both type L and H and makes a pro�t
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Implications:

No pooling equilibrium exists
The unique separating equilibrium (AL,AH ) exists i¤ q � 1

2
The separating equilibrium is Pareto-e¢ cient under imperfect
information
It is dominated by the pair of full-information contracts
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