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Motivation

Neoclassical labor demand and supply theory has some advantages:

▶ Simple and elegant models that seem to match some facts

▶ Easy to derive policy implications from the framework

▶ Helps understand employment and wage movements, at least in some situations

However, is (almost) completely silent on one of the major concerns in labor economics:
Unemployment.
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Unemployment Rate United States
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Cost of Unemployment Rate

Remember...

▶ Unemployed workers are workers who would like to work at the current wage but can’t.

▶ This suggests potentially large welfare costs to those workers

▶ Yet, we have been discussing a theory that doesn’t even allow for that possibility.

Magnitude of potential welfare loss. If:

lnV (w , p, y) = lnw − α ln p + ln y

And instead of the market rate, worker receives unemployment benefit b, then:

lnV (w , p, y)− lnV (b, p, y) = lnw − ln b

Thus, if unemployment rate is at 6 percent:

Welfare Loss = Active Population x 0.06 x (lnw − ln b)
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Why unemployment exists?

Types of unemployment?

1. Structural unemployment

2. Cyclical unemployment

3. Frictional unemployment

What are they? Which one should the government be concerned with?
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A simple model with unemployment

Assume:

▶ Matching function: m(u, v) is a function that transforms u unemployed and v vacancies into
m(u, v) jobs. Properties?
▶ An example: m(u, v) = uηv 1−η

▶ Market tightness: θ = v
u

▶ Probability of job loss is exogenous and given by: δ

▶ Revenue per worker hired is simply r

▶ Cost of having a vacancy open is rf

▶ Unemployment benefits: b
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Beveridge Curve

In equilibrium, unemployment growth rate is 0:

δ(1− u) = uηv1−η

We can re-express this condition by isolating u:

u =
δ

δ + θq(θ)

This is called the Beveridge Curve.
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Job Creation

▶ Let J be the present discounted value from an occupied job

▶ Let V be the present discounted value of a vacancy

Then

V =
1

1 + i
[−rf + q(θ)J + (1− q(θ)V ]

iV = −rf + q(θ)(J − V )

the (per period) value of a vacancy is equal to the cost of the vacancy, plus the probability of hiring
times the future value of the occupied job relative to the vacancy

iJ = r − w − δ(J − V )

the (per period) profit, minus the probability that the job is destroyed times the future value of the
occupied job relative to the vacancy

Note: when the matching function is Cobb-Douglass then q(θ) = θ−η
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In equilibrium

What is the value of a vacancy if there is free entry?

V = 0

Thus,

J =
rf

q(θ)

And:

r − w − (i + δ)rf

q(θ)
= 0

This is the job creation curve
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Wage determination

▶ Note that so far we have, two equations and two unknowns (u, θ).

▶ Are wages endogenous? There are many ways to model wage setting.

▶ With Nash bargaining, workers and firms split the surplus from a match:
▶ What is the workers value of being employed?
▶ What is the value of being unemployed?
▶ What is the value of a firm occupying a worker?

w = (1− β)b + β(r + rf θ)

a weighted average between unemployment benefits and the profit of firm taking into account
the vacancy costs

▶ This gives a third equation for a third variable, w .
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Equilibrium

Three equations:

u =
δ

δ + θq(θ)
(1)

r − w − (i + δ)rf

q(θ)
= 0 (2)

w = (1− β)b + β(r + rf θ) (3)

For three unknowns: θ, u,w .

Can be combined and we obtain:

(1− β)(w − b)− δ + βθq(θ)

q(θ)
rf = 0
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Effect of a policy change

We have:

▶ A model of the national labor market

▶ Some relations coming from the model (that can be tested)

▶ The model depends on some unobservable parameters (which can be estimated)

▶ The model has some implications for changes in policies.

For example, we can show that an increase in unemployment benefits leads to

▶ an increase in the unemployment rate.

▶ an increase in wages

▶ an increase in unemployment duration

Are there welfare losses in the search model?

Do search frictions generate externalities?
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Efficiency in Search models

Do search models lead to an efficient allocation of resources?

▶ Clearly not!

▶ There are unemployed workers and vacancies in equilibrium!

▶ The welfare loss from this is substantial as shown before

What is the relevant welfare question?

▶ Is the market allocation optimal, given the search frictions?

▶ What would a social planner do?

Note: Part of this discussion is based on Acemoglu’s slides on labor economics, available on-line.
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Search externalities

The externalities come from the fact that:

▶ if θ is higher then workers find jobs more easily

▶ if workers find jobs more easily, it may affect their bargaining position

▶ Similar for firms when θ is lower.

How to obtain show it?

max
u,θ

w ∗ (1− u) + b ∗ u − rf ∗ u ∗ θ subject to u ≥ δ

δ + θq(θ)

where:

▶ First term is welfare of employed

▶ Second, is welfare of unemployed

▶ Third term is cost of vacancies

Note: we are going to consider the simple case of i = 0

16/ 85



Search externalities

Lagrangian:

L = w ∗ (1− u) + b ∗ u − rf ∗ u ∗ θ + λ(u − δ

δ + θq(θ)
)

So, first order conditions:

(−w + b)− rf θ = −λ

and

rfu = λ(
θq′(θ) + q(θ)

(δ + θq(θ))2
)
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Search externalities

We can use these two expressions in the beveridge curve and in the first condition to obtain:

(1− η(θ))(w − b)− δ + η(θ)θq(θ)

q(θ)
rf = 0

Where η(θ) = − θq′(θ)
q(θ) , i.e. the elasticity of the matching function with respect to unemployment.

Note that this is the same as the market equilibrium if and only if:

η(θ) = β

This is called the Hosios condition.
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Empirical investigations on unemployment

▶ The consequences of job loss

▶ Job opportunities

▶ Unemployment duration and labor market opportunities

▶ Long-term unemployment
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What are the consequences of losing your job?

Potential consequences:

▶ Maybe it is easy to get a new job

▶ Maybe it is very costly, and never recover a job similar to the one you lost

▶ How can we quantify this question?

▶ What are the mechanisms at play?

Note: This section is based on Davis and von Wachter (2011) and Jarosch (2023)
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How common is to switch jobs?

There are many reasons why workers leave a job:

▶ Move to a new job

▶ Job changes related to family decisions

▶ Involuntary displacement from the job

The costs associated to these various reasons are likely to be very different.
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Large movements into unemployment

Source: Davis and von Wachter (2011)22/ 85



Involuntary Job Loss

How can we study the consequences of involuntary job loss?

Definition of Job Displacement:

▶ Worker separates from employer

▶ The employer experiences a mass lay-off (30 to 99 percent employment loss)

▶ Selection of employer which are sufficiently large

▶ Drop outliers in terms of hiring behavior.

The idea is to capture instances where there is a mass layoff.
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Job displacement

Source: Davis and von Wachter (2011)
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Job displacement

Source: Davis and von Wachter (2011)
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Job displacement

Source: Davis and von Wachter (2011)
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Discussion

In sum:

▶ Mass-layoffs are reasonably common

▶ Although not one of the major reasons of job loss

Maybe we can use these events to compare the labor market trajectories of:

1. Workers who got displaced (from a job they had for quite some time)

2. A control group of workers

Two challenges:

1. How to measure market trajectories

2. How to build an appropriate control group

Note that we need quite good data for these exercises
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Data requirements

Note that we need data that:

▶ Tracks workers over time

▶ Contains information on firms to be able to built mass layoffs

Matched employer-employee data sets are currently available in a number of countries:

▶ France

▶ US (with many restrictions)

▶ Sweden

▶ Portugal

▶ Spain is trying to build it (I think)

Likely to be a fruitful avenue for future research.
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Measurement

Estimation equation:

eyit = αy
i + γy

t + ēyi ∗ λy
t + βyXit +

20∑
k=−6

δykD
k
it + uyit

where:

▶ eyit is total earning of worker i at year t

▶ α capture worker fixed effects

▶ γ are year fixed effects

▶ ēyi ∗ λy
t allow for year fixed effects to depend on mean earnings

▶ We include a dummy for each year around lay-off window
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Raw data

Source: Davis and von Wachter (2011)
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Control group

How can we construct a good control group?

▶ All the other workers who do not separate

▶ Workers who change job in the year of the separation

▶ Workers who lost their job in the year of the separation

These results tend to be a little bit sensitive to the chosen control group.

Concerns include:

▶ Selection into mass-layoff

▶ Selection into the chosen control group

Note however that the selection needs to be on time varying non-observable characteristics.
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Control group: non-separators

Source: Davis and von Wachter (2011)
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In percentage terms

Source: Davis and von Wachter (2011)
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Losses and business cycle
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Discussion and comments

These results suggest:

▶ Very long-lasting consequences of losing a job

▶ Particularly severe during recessions

Note that this is at odd:

▶ with the neoclassical labor market model

▶ Pure search frictions

It also has implications on unemployment duration, which we discuss later.
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Motivation Jarosch (2023)

How can we rationalize these long-lasting consequences?

Key ingredients:

1. Jobs differ in how stable and productive.

2. Employed workers search for better jobs: leading to a job ladder

3. Job loss implies going back to lower rungs

4. Workers in higher rungs are more an more insulated from unemployment risk

5. More secure jobs are also more productive

6. Wage bargaining reflects the importance of recent employment history

7. Finally, workers’ human capital evolve in the job (stochastically):
▶ Human capital potentially deteriorates outside the job, leading to lower wages

The paper builds a model around these key ingredients and estimates it on German data.
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Primitives
Agents

▶ Firms are indexed by θ = (θy , θδ)

▶ θy is the firm’s productivity

▶ θδ is the firm’s security

▶ Workers employed at firm θ or unemployed, when unemployed receive z

▶ Workers have skills s ∈ [s, s̄].
▶ When employed, next period’s skills are given by Ge(s

′|s)
▶ When unemployed, next period’s skills are given by Gu(s

′|s)
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Primitives
Matching, Production, and Bargaining

▶ Unemployed workers find jobs at rate λ0

▶ Employed workers find job openings at rate λ1

▶ Search is random and from the same distribution F (θ)

▶ A match of worker s and firm with productivity θy produces p(θy , s).

Timing:

▶ Output is produced

▶ Workers may lose job or continue

▶ Human capital is updated

▶ Wages renegotiated only with credible outside offers:
▶ Denote by θ̂ the worker used as last outside offer when she had skill ŝ
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Primitives
Matching, Production, and Bargaining

▶ W (θ, θ̂, s, ŝ) denotes the value of an employed worker

▶ J(θ, θ̂, s, ŝ) denotes the value of a filled vacancy

▶ U(s) denotes the value of unemployment

▶ S(θ, s) ≡ max{0,W (θ, θ̂, s, ŝ)− U(s) + J(θ, θ̂, s, ŝ) is the joint surplus of an employment
relationship.
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Primitives
Matching, Production, and Bargaining

Wages:

▶ If unemployed worker with ability s1 and a firm θ1 form a match then split surplus so:

W (θ1, u, s1, s1)− U(s1) = αS(θ1, s1)

▶ If a worker s1 employed in firm θ1, with negotiation benchmark (θ0, s0) receives an offer from θ2
then:

1. If S(θ2, s1) > S(θ1, s1), she moves to θ2, and hence new wage:

W (θ2, θ1, s1, s1)− U(s1) = S(θ1, s1) + α(S(θ2, s1)− S(θ1, s1))

2. If S(θ2, s1) ⩽ S(θ1, s1), worker stays in current job, but wage renegotiation:

W (θ1, θ2, s1, s1)− U(s1) = S(θ2, s1) + α(S(θ1, s1)− S(θ2, s1))

3. Note that the offer may be too low to even renegotiate wage
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Value functions

Being unemployed with skill s has the following value:

U(s) = z + β

∫
s

∫
λ0(W (x , u, s ′s ′)− U(s ′))dF (x) + U(s ′))dGu(s

′|s))

Being employed in θ with skills s:

W (θ, θ̂, s, ŝ) = w(θ, θ̂, ŝ) + β[

∫
s

(1− θs){Stay in job}+ θsU(s ′)]dGe(s
′|s)

Value of having an employed worker:

J(θ, θ̂, s, ŝ) = p(θy , s)− w(θ, θ̂, ŝ) + β

∫
s

(1− θs)({Value of continuing job})dGe(s
′|s)
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Correlated unemployment spells

Assumption: E (θδ|θy ) is decreasing in θy and E (θy |θδ) is decreasing in θδ.

Then:

Proposition: In expectation, job security is increasing in employment tenure τ .

Note also that:

▶ workers tend to move to more productive and more stable jobs as long as they do not loose
their job, which happens less frequently as they are in better jobs.
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Losses from job displacement

Source: Jarosch (2023)
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Losses from job displacement

Source: Jarosch (2023)
46/ 85



Bringing model to the data

The paper estimates the model using the following information:

▶ Offer arrival rate during unemployment

▶ Offer arrival rate during employment

▶ Worker bargaining power

▶ Skill appreciation when employed

▶ Skill depreciation when unemployed

▶ Job productivity and job security distributions

See details in the paper. Importantly:

▶ None of these moments is dynamic
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Comparing model to data: non-targeted moments

Source: Jarosch (2023)
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Decomposing the source of wage loss

Source: Jarosch (2023)
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Discussion

Very interesting to see:

▶ The role played by the different ingredients of the model

▶ How different ingredients play a more prominent role at different stages

▶ Highlights the sources of losses in job displacements

Is there anything that the government can do?

▶ The paper shows that moderate levels of unemployment benefits can help

▶ The main reason is that it lowers the loss in negotiation rents, without hurting too much the
incentives of working (and thus accumulating human capital.

Are these findings suggesting that luck plays an important role in your labor market outcomes?
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Motivation

What is the role of luck in determining labor market outcomes?

▶ Note that in a standard neoclassical model luck should not play any role

▶ All that determines wages is the marginal product of labor

▶ We haven’t even introduced human capital!

Exercise in Oreopoulos et al. (2012):

▶ Track labor market outcomes across cohorts given that some cohorts graduate in better years
than in others

▶ How much does this translate into the work history of workers

▶ Analogous to the importance of the first job.
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Data requirements

For this exercise we need to:

▶ Track the work life of various cohorts of workers

▶ Have sufficient variation to obtain estimates

Their data:

▶ The universe of Canadian workers

▶ Span of 20 years of data

▶ Variation coming from two recessions: early 80s and 90s

▶ Variation across Canadian regions
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Wage profiles and the business cycle

Source: Oreopoulos et al. (2012)
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Estimation equation

To construct the relative effects of graduating in a recession, they use:

ycrt = α+ βURcr0 + ϕt + ϕr + ϕc + ucrt

Where:

▶ y are labor market outcome like earnings

▶ c indicates cohort

▶ r indicates region

▶ t indicates year

▶ UR is the unemployment rate when the cohort graduated.

▶ ϕ are fixed effects

Note that we can play with the variable UR.
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Residual earnings and employment, by experience

Source: Oreopoulos et al. (2012)
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Earnings losses from graduating in a recession

Source: Oreopoulos et al. (2012)
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Heterogeneity

Source: Oreopoulos et al. (2012)
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Unemployment duration

Does the length of time out of work diminish a worker’s job market opportunities?

▶ Maybe worse workers stay out of work longer

▶ Maybe a signal of unobserved ability of the workers

▶ Maybe the unemployed worker is just as valid but has been unlucky
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Experiment in Lange et al. (2013)

Design

▶ Submit fictitious CVs in 100 different metropolitan areas

▶ Randomized:
▶ Whether still employed or not
▶ Duration of the unemployment spell (1 to 36 months)

Results coming from

1. Comparing the call-back rate of different unemployment spells

2. Compare these call backs rates depending on market tightness in the different metropolitan
areas

Nice example where they combine a (field) experiment at the national level, but use regional
variation to dig deeper!
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Basic specifications

To investigate the probability of call backs, they run the following linear probability model:

yi,c = β0 + β1Ei,c + β2 log(di,c) + Xi,cΓ + εi,c

where

▶ yi,c is a dummy indicating a call back

▶ Ei,c is a dummy indicating employment status

▶ di,c is the number of months unemployed

▶ Xi,c are individual characteristics

Can we estimate this non-parametrically?

yi,c = β0 + β1Ei,c +
36∑
j

β2jdi,c,j + Xi,cΓ + εi,c
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Results: CPS data
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Results: experiment
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Results: experiment, different size bins
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When does unemployment duration matter?

The data they have is only in one period of time:

▶ How to know whether unemployment duration always matters?

▶ Does it matter only in good times?

▶ Can we find evidence supporting a particular story?

How would you investigate it?

▶ Compare cities where the labor market is tight with cities where is not.
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Results: experiment, unemployment rate differences
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Results: experiment, u/v ratio differences
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Discussion

Comments:

▶ The paper can replicate the shape of job finding rate and unemployment duration

▶ They generated it randomly

▶ They interpret this as evidence that the signal sent by the duration of unemployment impacts
your chances of getting an interview, and thus getting hired.

However:

▶ Is it necessary the case that if you got an interview, you have equal chance of getting the job
(independent of your unemployment duration)?

This is what the following paper investigates: Jarosch and Pilossoph (2019).
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Motivation Jarosch and Pilossoph (2019)

In audit studies what we observe is:

▶ Whether the firm decides to interview a candidate

However:

▶ We do not observe if the candidate interviewed obtains the job

▶ Even less so, we don’t observe if the candidates that do not obtain the interview would have
obtained the job

This is crucial:

▶ Statistical discrimination is the idea that workers with a certain characteristic do not obtain jobs

▶ There is the question on whether this characteristic is showing a true underlying limitation for
the job, or not.

Jarosch and Pilossoph (2019) investigate these issues.
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Motivation Jarosch and Pilossoph (2019)

Two graphs:
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Motivation Jarosch and Pilossoph (2019)
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Jarosch and Pilossoph (2019)

Crucial aspects of the model:

▶ Hiring process takes two steps:

1. The firm needs to decide whether to offer a job interview
2. After the interview, the firm need to make a job offer

▶ Before the interview the firm has only an imperfect knowledge of the true quality of the worker.

Fundamentals:

▶ Firms only call back a worker if, given their fundamentals, they hope for a profitable match

▶ Firms are heterogeneous: variation in firms’ requirement of a minimum threshold of workers
ability
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Model

Workers:

▶ Workers are of type x ∈ (x , x̄), with distribution l(x)

▶ Workers either employed or unemployed with duration τ .

Production:

▶ Firms are heterogeneous indexed by their type y ∈ (y , ȳ)

▶ Output given by p(x , y)

▶ For each firm there is a minimum xy for them to form a profitable match.
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Model
Hiring process:

▶ unemployed workers face an exogenous distribution of job openings F (y)

▶ With probability λ a resume meets a vacancy

▶ When a firm receives a resume, x is unknown. Only τ is observed.

▶ Upon seeing τ firm decides whether to offer interview

▶ If the interview takes place, x is revealed

▶ Doing an interview is costly to the firm (κ).

Useful objects:

▶ I (τ) is the set of firms that interview someone with duration τ

▶ H(x) is the set of firms willing to hire a worker of type x .

▶ H(x , τ) is the set of firms willing to hire a worker with current unemployment duration τ after
having observed her type x .

Separation rates:

▶ δH is the exogenous separation rate

▶ δL < δH probability that transitions to unemployment, otherwise transition to same type job
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Hiring decision

Denote by J(x , y) the value of employer y hiring worker x

▶ If workers bargaining weight is 0, J() is simply given by the present value of (net) output:

J(x , y) =
p(x , y)− b

1− β(1− δH)

▶ If the vacancy has no continuation value, then filled if:

y ∈ H(x) ⇔ p(x , y) ≥ b

▶ The set of firms following up on an application by a worker with current unemployment
duration τ can be characterized as follows:

y ∈ I (τ) ⇔
∫

max{J(x , y), 0}µ(x |τ)dx ≥ κ

where µ(x |τ) are the beliefs over x given τ

Note that the pace at which the set I (τ) shrinks as duration progresses will determine the slope of
the model-generated callback rate.
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Towards the solution

To compute the conditional density µ(x |τ) firms need to know the distribution of x among the
unemployed

Proposition
The hiring decision for a firm y is a cutoff rule in which it hires only workers whose type x exceeds a
firm-specific skill threshold. Firms use cutoff strategies for interviews, interviewing only workers
whose unemployment duration falls below a firm-specific threshold. The equilibrium exhibits
discrimination.
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Estimation of the model

Calibrated parameters:

▶ A number of parameters taken from the literature, like the discount rate, separation rate, etc..

Estimated parameters:

▶ Distributions of x and y with functional form assumptions

▶ Targeted moments:
▶ the aggregate unemployment rate
▶ the empirical job finding rate
▶ the experimentally measured callback rate at various durations τ
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First target in Jarosch and Pilossoph (2019)
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Second target Jarosch and Pilossoph (2019)
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Third target Jarosch and Pilossoph (2019)
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Decomposition
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Conclusions

We have seen that:

▶ There are a number of facts in the labor market for which we need more nuanced and complete
views of the labor market

▶ New developments in labor economics, combining theory and data.

▶ New developments in labor economics making intesive use of new available and very detailed
data sets.

▶ New ways to thinking about the effectiveness of labor market programs and external validity.
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