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The exam has two parts. For the purpose of grading, each part has the same weight.

Part I

Consider a country which consists of two non-overlapping local labor markets. Due to matching

frictions, matching takes time. Workers and firms search for a match within each local labor market,

but not across labor markets. Assume that the matching in each local labor market j = 1, 2 is

random and is governed by the matching function M (Vj , Uj), where Vj and Uj are respectively

the number of vacancies and the number of unemployed in each local labor market j. To simplify,

we assume that the labor force is the same size in both local labor markets, that is N1 = N2.

Furthermore, the size of the workforce is fixed in both local labor markets. For questions 1-5, we

will assume that the number of vacancies Vj is exogenous in both local labor markets j = 1, 2.

The Bellman equation for an unemployed worker is given by

rVu,j = zj + λj [Ve,j − Vu,j ]

where Vu,j and Ve,j are, respectively, the value of being unemployed and employed in labor market

j, zj is the flow value of leisure net of search costs in labor market j, λj is the job arrival rate in

labor market j, and r is the common discount rate.

The Bellman equation for an employed worker is given by

rVe,j = wj + qj [Vu,j − Ve,j ]

where wj is the wage in local labor market j and qj is the job destruction rate in labor market j.

The firms’ flow costs of having a vacancy is constant across local labor market and is given by h

whereas we allow for the productivity of a match, yj , to differ between the two local labor markets.

1. Write up the probability that an unemployed worker in labor market j will be matched, i.e.

λj , as a function of the labor market tightness in the local labor market, θj =
Vj

Uj
.

2. Derive the Beveridge curve and show that there is a negative relationship between the vacancy

rate and the unemployment rate. [Hint: For this derivation it is useful to work with the

aggregate matching function.]

3. Show that the social welfare function (when r = 0) for each local labor market can be written

as

ωj = yj + (zj − yj)
qj

qj + θjm (θj)
− hvj (1)

where m (θj) is the number of matches divided by the number of vacancies.
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4. The social planner cares equally about the social welfare in each of the two local labor markets.

Suppose now that the social planner can move vacancies across local labor markets, but that

the nationwide number of vacancies V = V1 + V2 is fixed. Maximize the social planner’s

nationwide welfare with respect to V1 and V2 (while keeping V fixed) using equation (1) in

order to derive the optimal ratio of unemployment rates for the two labor markets. Show that

the optimal ratio of unemployment rates depend on the following ratios a) (y1 − z1) / (y2 − z2),

b) M ′
V (V1, U1) /M

′
V (V2, U2), and c) q1/q2. [Hint: You may need a few substitutions to obtain

the mentioned ratios. Furthermore, it is useful to keep in mind that labor forces have the

same size in the two local labor markets.]

5. In the optimality condition derived in the previous question, provide intuition for the roles of

the ratios a) (y1 − z1) / (y2 − z2), b) M ′
V (V1, U1) /M

′
V (V2, U2), and c) q1/q2. If your version

of the optimality condition does not include these ratios, then write how you would think

that the mentioned variables would affect the optimal ratio of u1/u2.

6. Now, suppose instead that there is free-entry in vacancy creation. The Bellman equation for

a vacancy is then given by

rΠv,j = −h+m (θj) (Πe,j − Πv,j)

where Πv,j is the discounted value of a vacancy in labor market j and Πe,j is the discounted

value of having a filled job in labor market j. The Bellman equation for a filled job is given

by

rΠe,j = (yj − wj) + qj (Πv,j − Πe,j)

Derive the firm’s vacancy creation condition. Explain the intuition for this condition.

7. On an intuitive level, will the decentralized equilibrium with free entry in vacancy creation

be less efficient than the case where equation (1) is maximized subject to the overall vacancy

level being fixed? It is not expected that you can answer this question using mathematical

derivations.
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Part II

1. [200 words should be enough to answer each of the subquestions 1a, 1b, and 1c].

Imagine a country that wants to give work permits to 1000 immigrants. More specifically, they

want to give 500 work permits to high-skilled immigrants and 500 to low-skilled immigrants. To

classify immigrants in high- and low-skilled groups, the government makes them take an exam and

everybody who scores below 50% will be low-skilled while everybody who scores above 50% will be

high-skilled. Since for each category of immigrant there will be more applicants than work permits,

the government runs a lottery within each skill group. Therefore, each individual has some chance

of receiving a work permit, no matter what they score in the exam. Work permits for high-skilled

immigrants give them the same rights as any native worker, whereas work permits for low-skilled

immigrants do not allow them to change employers. Assume that every individual who wins the

lottery moves to the new country.

a. The setting described above would provide an opportunity to understand the effects of giv-

ing high-skilled immigrants the same rights as native workers -to summarize, we will call this the

“citizenship treatment”. Answer the following points:

• What empirical method would you use to explore this question? Explain the basic intuition

of this method.

• Write down the empirical specification you would use and explain its variables.

• What are the main assumptions of this method?

• If you had data on the exam grade of each individual, as well as data on the country of origin

and gender for each immigrant, how would you test the assumptions of this method? Draw

graphs to illustrate your explanation.

b. After a few explorations, you confirm that the assumptions for the empirical method hold. Next,

you analyze the effect of the “citizenship treatment” on wages and you plot the following graph:
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Rationalize the graph above using perfect competition and monopsonistic theories of the labor

market.

c. After the implementation of this policy, the government decides to set a minimum wage at 10000

DKK and to allow firms to bring as many low-skilled immigrants as they need (therefore, there is

no cap of 500 low-skilled immigrants any more). Before, there was no minimum wage. What would

be the effect of such policy on employment and earnings of low-skilled immigrants? Would your

answer be any different if the minimum wage was set at 15000 DKK?

2. [400 words should be enough to answer the question].

In Spain, there is a discontinuity in the unemployment insurance (UI) system at the age of 52.

For our purposes, it is enough to think about it as “everybody can claim UI” after the age of 52.

Very importantly, you can get UI benefits until you reach the retirement age (60 being the earliest

retirement age possible). The following figure shows the % of people claiming UI in Spain at each

age in June 1999. There is an increase in the fraction of people claiming UI after age 52 and it
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increases until the age of 60, when many of them retire. Discuss what kind of effects you would

need to measure to argue whether the UI discontinuity at age 52 is optimal. Explain the meaning

of each of these effects and give examples for each of them. What effect should dominate to claim

that the UI for workers older than 52 is not optimal? Note: you will get no points for just saying

whether the UI discontinuity at 52 is optimal or not. Instead, focus on how you would construct

such an argument.
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