
A NOTE ON THE NONLINEAR EFFECT OF MINIMUM WAGE INCREASES
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We use a labor search model with worker experience to assess the effects of
minimum wage increases. Minimum wages can have nonlinear effects on unemployment
as higher minimum wages become binding for larger portions of the underlying
productivity distribution. The model is used to assess the increases proposed by the
Obama Administration from $7.25 an hour to $9.00 and then to $10.10 per hour. We find
that minimum wage increases have large effects on youth unemployment. These large
effects cast doubt on using past empirical estimates of the effects of minimum wages that
do not account for potential nonlinearities. (JEL E24, J08, J24, J64)

I. INTRODUCTION

President Obama called for an increase of the
minimum wage from $7.25 to $9.00 per hour
in 2013 and is now proposing an increase to
$10.10. The Congressional Budget Office (CBO
2014) estimates that increasing the minimum
wage to $9.00 and $10.10 would lead to a net loss
of 100,000 and 500,000 jobs, respectively. The
CBO estimates rely on past empirical studies that
report an elasticity of employment with respect to
changes in minimum wages. These elasticities are
then adjusted to account for the fraction of young
workers who earn less than the minimum wage
and the average amount below the new minimum
that workers earn. As their estimates rely on past
empirical studies that occurred when the mini-
mum wage was low relative to the median wage,
the CBO projections may not be reliable for large
policy changes due to the nonlinear effects of
minimum wage changes that occur when greater
numbers of workers are impacted. Scaling previ-
ously estimated elasticities for changes in overall
youth employment does not necessarily predict
future unemployment changes.

Increasing the minimum wage from $5.15 to
$7.25 an hour will not have the same effect
on unemployment as increasing the minimum
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wage from $7.25 per hour to $10.10 per hour
even though the percentage changes in the wage
levels are approximately equal. In a standard
search model with minimum wages such as Flinn
(2006), higher minimum wages have nonlinear
effects on the unemployment rate. This occurs
because higher minimum wages impact a greater
fraction of workers as it cuts deeper into the
underlying productivity distribution that is not
uniform. Modeling the wage bargaining process
between workers and firms allows the model to
predict which workers will receive a raise to the
level of the minimum wage and which affected
workers will lose their jobs.

While the logic of unemployment in a search
and matching model is clear, this article docu-
ments the pattern in the life cycle labor search
model developed in Gorry (2013). The model
provides an ideal framework to assess the impact
of minimum wages on different age groups as
it replicates observed age patterns of unemploy-
ment and accounts for the value of experience to
workers as they search for jobs.1 Minimum wages

1. As the model is constructed to assess the effect of
minimum wages on unemployment, it abstracts from potential
effects of minimum wages on schooling and self-employment
as studied by Kumar and Schuetze (2007) and Neumark and
Wascher (2003), respectively. Moreover, the model studies the
effect of minimum wages in isolation, abstracting from other
policy changes that can be paired with minimum wages such
as a reduction in capital taxes as studied in Kumar (2008).

ABBREVIATIONS

CPS: Current Population Survey
LR: Long Run
MORG: Merged Outgoing Rotation Group
SR: Short Run
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can have lasting impacts on individuals because
workers with unemployment spells early in life
accumulate less job experience, generating worse
outcomes later in life. Minimum wages interact
with a worker’s ability to find employment lead-
ing to changes in job finding and separation rates.
Due to these interactions, the CBO (2014) esti-
mates do not capture the full impact of minimum
wages over the life cycle.

Finally, assessing the impact of the minimum
wage by updating Gorry (2013) to match cur-
rent economic conditions allows us to compare
the effects of proposed minimum wage increases
with those that occurred during the recent reces-
sion. Gorry (2013) finds that minimum wage
increases account for about 25% of the increase
in unemployment among young high school–
educated workers during the recession. Clemens
and Wither (2014) find similar sized effects using
an empirical approach. In contrast, we find the
proposed further increases can have much more
damaging effects on employment outcomes of
young workers. While the increase to $9.00 per
hour has a moderate impact on youth unem-
ployment, further increases can have an extreme
impact on unemployment outcomes, further high-
lighting the nonlinear effect of the model. These
increases are especially problematic as they can
also cause worse employment outcomes for those
workers later in life as workers are unable to gain
as much experience when young.

While the wage distribution is an endogenous
object in the model, the empirical plausibility
of the results can be checked by looking at the
empirical wage distribution in the data. To do this,
we compute the fraction of hourly workers who
earn less than $9.00 and $10.10 per hour in the
2013 Current Population Survey (CPS) merged
outgoing rotation group (MORG). Among 18-
year-old workers (94.1% of whom are paid by the
hour), 74.8% earn less than $9.00 per hour and
87.8% earn less than $10.10. For 18–24-year-
olds (85% of whom are paid hourly), the fractions
are 47.6% and 65.8%, respectively. With such
a large percentage of young workers affected
by proposed minimum wage changes, the frac-
tion who lose their jobs does not have to be
very high to generate the increase in unemploy-
ment predicted by the model. Predicting the effect
of future policy changes is always challenging.
However, our results suggest that the use of past
empirical studies that find small employment
effects of past increases in the minimum wage
to project the effects of further minimum wage
increases is fraught with danger as it ignores the

potential for the minimum wage to have strongly
nonlinear effects on the employment outcomes
for young workers.

In Section II, we briefly describe the model
developed in Gorry (2013) which serves as the
basis for our analysis. Section III discuses the
parameterization of the model, Section IV dis-
cusses the results of the simulation, and Section
V presents results for a couple of extensions to
the model. We offer a discussion in Section VI.

II. MODEL

This section briefly describes the model devel-
oped in Gorry (2013) to study the impact of min-
imum wages in a life cycle framework.

The model is a continuous time version of
the standard (Mortensen and Pissarides 1994)
model. There are a unit mass of wealth maximiz-
ing workers who discount the future at rate r at
any point in time. Workers can be of two types:
experienced (e) and inexperienced (n). Each type
of worker searches for jobs in a separate labor
market. Moreover, inexperienced workers differ
from experienced ones in a number of dimen-
sions to allow the model to capture both age
patterns in unemployment and important interac-
tions with minimum wages. To capture age pat-
terns in employment and wages, inexperienced
workers have a different productivity distribu-
tion and different exogenous job separation rates
se and sn. Moreover, inexperienced workers face
productivity shocks at rate λ. These shocks allow
changes in the minimum wage to influence their
job separation rates endogenously. Finally, their
job finding rate is parameterized to differ from
experienced workers. When employed, inexpe-
rienced workers become experienced at a con-
stant rate α. Increasing fractions of experienced
workers with age allows the model to replicate
employment outcomes by age found in the data.
Both types of workers receive flow value b when
unemployed and exit the model at a constant rate
δ. Exiting workers are replaced by a new cohort
of unemployed, inexperienced workers.

There are a continuum of infinitely lived firms.
Firms can post vacancies for workers of either
type at cost ci for i∈ {e, n} that depends on
the type of worker. Production occurs when a
worker is matched with a firm. The matching
process is standard. When vi is the number of
vacancies and ui is the number of unemployed
workers of each type, we define θi = vi∕ui as
the market tightness for market i∈ {e, n}. Then,
p(θi)=mi(vi, ui)/ui is the rate at which a worker of
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type i meets a vacant job and q(θi)=mi(vi, ui)/vi
is rate at which a vacancy of type i meets a
worker. When an inexperienced worker meets a
firm, she draws a productivity level from the dis-
tribution F(y). Experienced workers all have the
same productivity ye.

Wages in the model are determined by Nash
bargaining where workers receive share γ of the
surplus. Because productivity is fixed for expe-
rienced workers, they receive wage we while
inexperienced workers receive wage wn(y) that
depends on their known productivity drawn from
the distribution F(y).

For reference, the value functions of unem-
ployed and employed workers of each type, Un,
Ue, En(y), and Ee, are as follows:

(r + δ)Un = b + p
(
θn

)
(1)

× ∫
∞

y∗n

(
En (x) − Un

)
dF (x)

(2) (r + δ)Ue = b + p
(
θe

) (
Ee − Ue

)
(r + δ)En (y) = wn (y) + sn

(
Un − En (y)

)
(3)

+λ
(
∫ max

{
En (x) ,Un

}
dF (x) − En (y)

)

+α
(
Ue − En (y)

)
(4) (r + δ)Ee = we + se

(
Ue − Ee

)
Finally, the value functions for vacancies and

filled jobs of each type, Vn, Ve, Jn(y), and Je, are
as follows:

(5) rVn = −cn + q
(
θn

)
∫

∞

y∗n

Jn (x) dF (x)

(6) rVe = −ce + q
(
θe

)
Je

(r + δ) Jn (y) = y − (1 + τ)wn (y)(7)

+sn

(
Vn − Jn (y)

)
+λ

(
∫

∞

y∗n

Jn (x) dF (x) − Jn (y)

)

+α
(
Vn − Jn (y)

)
(8) (r + δ) Je = ye − (1 + τ)we + se

(
Ve − Je

)
Note that workers and filled jobs both discount

the future at rate r +δ as they must take into
account the probability of the worker exiting the

model. Unfilled vacancies discount the future at
rate r because firms are infinitely lived. The pay-
roll tax paid by firms with employed workers is τ.

Gorry (2013) derives a full characterization
of the steady state equilibrium. We now discuss
the modification of the model to incorporate the
minimum wage and present the equilibrium con-
ditions used to simulate the effects of proposed
minimum wage changes.

Inexperienced and experienced workers have
separate labor markets. Minimum wages only
impact inexperienced workers and are introduced
to the search environment in the same way as
Flinn (2006).2 The minimum wage modifies the
Nash bargaining solution by adding an additional
constraint that the wage paid for each worker
must be above the minimum, w. When a worker is
paid the minimum wage, that worker necessarily
receives a larger share of the surplus than given
by the bargaining parameter γ.

There are four equilibrium conditions. First,
because the productivity level for experienced
workers is fixed at ye, they will accept all jobs.
In equilibrium, the zero profit condition for firms
posting experienced vacancies determines the job
finding rate for experienced workers according to
the following equation:

(9)
ce∕q(θe) = Je =

(
1∕r + δ + se

) (
ye − (1 + τ)we

)
The first term gives the ratio of the flow cost

of posting a vacancy for an experienced worker:
ce, the cost of posting a vacancy for an experi-
enced worker, divided by q(θe), the rate at which
an experienced vacancy meets an experienced
worker from a constant returns to scale match-
ing function, where θe is the market tightness for
experienced workers. Zero expected profits for
the firm implies that this equals the value of a
filled experienced job to the firm, Je. This can be
written as output minus wages and payroll taxes,
τ, paid to the worker discounted by the interest
rate, r, and the rate at which the job ends due to
the worker exiting the labor market or an exoge-
nous separation shock, δ+ se.

The equilibrium conditions for inexperienced
workers are complicated by the presence of a pro-
ductivity distribution rather than a fixed produc-
tivity level, the presence of a potentially binding
minimum wage, and the option value of becom-
ing experienced when employed. Because of the
minimum wage, there are now two productivity

2. Rocheteau and Tasci (2008) also study the effects of
minimum wages in a variety of equilibrium search models.
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thresholds, one for when firms are willing to hire
a worker who is paid the minimum and a sec-
ond for when the minimum wage no longer binds.
First, firms must be willing to form a match when
paying the minimum wage. The minimum pro-
ductivity for which they are willing to hire a
worker at the minimum wage, yMW

n , is given by:

(10) yMW
n = (1 + τ)w − λ

(
cn∕q

(
θn

))
where λ is the rate at which inexperienced work-
ers are hit with productivity shocks and must
redraw their productivity.

Next, the productivity threshold where inexpe-
rienced workers’ wages rise above the minimum,
yMW

n , is determined by the following equation
where the minimum wage provides workers with
exactly share γ of the surplus:

yMW
n =

1 + γτ
γ

w −
1 − γ
γ

b − cnθn(11)

+ α
r + δ

(
ceθe − cnθn

)
.

The parameter b represents the flow value of
unemployment and the final term represents the
option value of becoming experienced. When the
minimum wage binds, a positive mass of workers
with productivity between yMW

n and yMW
n earn

exactly the minimum wage.
Finally, inexperienced firms also have a zero

profit condition which pins down the job finding
rate which is given by Equation (12):

cn

q
(
θn

) = 1
r + δ + α + sn + λ

(12)

×

(
∫

yMW
n

yMW
n

(
x − yMW

n

)
dF (x)

+
1 − γ
1 + γτ∫

∞

yMW
n

(
x − yMW

n

)
dF (x)

+
(

1 − F
(

yMW
n

))(
yMW

n − yMW
n

))
Equation (12) is analogous to Equation (9)

with two exceptions. First, inexperienced work-
ers draw their productivity from the distribu-
tion F(x). Second, the value of their current
productivity draw is also discounted by the rate
of idiosyncratic productivity shocks, λ, and the
rate of becoming experienced, α.

III. PARAMETERIZATION

To assess the effect of current proposals to
increase the minimum wage, the baseline model

from Gorry (2013) is parameterized to match cur-
rent labor market conditions with the current min-
imum wage level of $7.25 per hour. The model is
parameterized by focusing on the workers who
are most impacted by the features of the model
and minimum wage legislation: those between
the ages of 18 and 55 with only a high school
education.3 The model period is normalized to
be 1 month. Because experience in the model
is not observable in the data, we calibrate the
model to match data for groups of workers that
we assume to be inexperienced or experienced.
In particular, we use employment outcomes for
young workers (age 18 for wage targets and
20–24 for worker flows) to calibrate outcomes
for inexperienced workers as they would not have
the opportunity to gain experience. We use out-
comes for older workers (45–54 for wages and
50–54 for worker flows) to calibrate values for
experienced workers.

First, the wage distribution is assumed to be
log-normal with parameters μ and σ. We choose
targets to reflect the wage distribution from 2012
CPS MORG data. μ is normalized to zero so that
the median wage is one. The standard deviation
of the wage distribution, σ, in the model is set to
match the 80/50 wage ratio for 18-year-old work-
ers of 9.25

8
= 1.156 and the relative productivity

of experienced workers, ye, is set to match the
ratio of the mean 45–54-year-old wage to median
wage of 18-year-old workers of 16.76

8
= 2.095.

This target is important to generate the appropri-
ate option value of employment for inexperienced
workers, so that they have the correct expected
increases in wages from remaining employed.

The minimum wage in the baseline calibra-
tion is set by targeting the minimum to median
wage ratio for 18-year-old workers, w, to 7.25

8
=

0.906.4 Note that for understanding the effects of
the minimum wage on unemployment, the real
rather than nominal effect of the minimum wage
is important. While this target captures the cur-
rent real minimum wage relative to the median

3. The model will not generate predictions about the total
employment change in the entire economy, but does predict
changes in unemployment rates for the high school–educated
workers.

4. Note that the value of b does not change with the
minimum wage in the simulations, it is fixed to match this
baseline target. As an alternative, we also ran simulations
targeting 40% of the median productivity level. This approach
yields a value of b= 0.421 in the long-run calibration and
b= 0.402 in the short run. With this alternate target, the
results about the effects of changes in the minimum wage
on unemployment are nearly identical to the results from the
baseline calibration reported in the next section.
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wage, inflation and increases in wages over time
cause the real level of the minimum wage to
decline, reducing the impact of any targeted min-
imum wage.

The final critical components of the param-
eterization are targets for job finding and job
separation rates for experienced and inexperi-
enced workers. Gorry (2013) targets the average
job finding and job separation rates of 50–54-
year-old workers and 20–24-year-old workers
between 1976 and 2007. In the first baseline cal-
ibration, we use the same targets and refer to
the simulations as using long-run (LR) average
job finding and job separation rates. However,
Elsby, Hobijn, and Sahin (2010) document major
changes in worker flows in the U.S. labor mar-
ket after the great recession. If these changes
in worker flows are permanent, the calibration
should account for the new labor market condi-
tions. To accommodate this, a second set of sim-
ulations are run with baseline job finding and job
separation rates targeted to match average rates
for workers between 2010 and 2011. This sec-
ond set of simulations reflect the short-run (SR)
changes in job finding and job separation rates, in
particular the fact that job finding rates dropped
dramatically during the recession and have yet
to recover.

We first describe the LR calibration. The job
separation rates for 50–54-year-old and 20–24-
year-old workers are 0.015 and 0.0585, respec-
tively. To calibrate the model, the 50–54-year-
old separation rate, se, is set directly to 0.015
while the 20–24-year-old separation rate, sn, is
calibrated along with other parameters by target-
ing 0.0585 = sn + λF

(
yMW

n

)
+ α which yields a

value of sn = 0.0046. In the same time period,
job finding rates for 50–54-year-old and 20–24-
year-old workers are 0.33 and 0.38. In the cali-
bration, these targets pin down the values for the
costs of posting vacancies for experienced and
inexperienced workers using p(θe)= 0.33 and
p
(
θn

) (
1 − F

(
yMW

n

))
= 0.38 where p(θi) is the

rate at which a worker of type i meets a job.
This procedure yields cost of vacancy posts of
ce = 11.88 and cn = 5.38.

Calibration of the SR follows similarly as the
LR. Targets for job finding and job separation
rates come from averages for each age group
in 2010–2011 to account for the changes in the
labor market after the great recession. Job sepa-
ration rates modestly changed to 0.016 and 0.047
for 50–54-year-old and 20–24-year-old work-
ers, respectively. The same procedure implies
values of se = 0.016 and sn = 0.040. Job finding

TABLE 1
Baseline Values and Targets for Model

Parameters

Parameter LR SR Target

τ 0.082 0.082 Payroll tax rate at minimum
wage

δ 1/480 1/480 Forty-year working life
r 0.003-δ 0.003-δ Annual interest rate of 4%
η 0.5 0.5 Elasticity of matching

function, Petrongolo and
Pissarides (2001)

γ 0.5 0.5 Hosios (1990)
μ 0 0 Normalization
σ 0.294 0.261 80/50 wage ratio= 1.16
ye 1.95 1.83 Ratio of 45–54-year-old

wage to 18-year-old wage
of 2.095

cn 5.38 17.03 Target inexperienced job
finding rate

ce 11.88 38.45 Target experienced job
finding rate

λ 0.05 0.05 Normalization
sn 0.046 0.040 20–24-year-old separation

rates
se 0.015 0.016 50–54-year-old separation

rates
α 0.0066 0.0069 Share of experienced workers

is 0.75
b 0.377 0.341 b = 0.5w
w 0.75 0.68 Minimum wage relative to

median wage of
18-year-old workers

rates declined sharply during the great reces-
sion to 0.17 and 0.22 for 50–54-year-old and
20–24-year-old workers. These numbers imply
costs of posting vacancies of ce = 38.45 and
cn = 17.03.

Parameter values for the two calibrations are
given in Table 1 with calibrated parameters that
reflect changes from Gorry (2013) highlighted
in bold.5 After fixing the parameters in each
calibration as dictated by the targets described
above, we can re-solve the model for different
levels of the minimum wage.

IV. RESULTS

With the parameterized model, we can sim-
ulate employment outcomes for individuals by
age. The average outcomes by age will change
slowly as some workers are able to quickly find

5. The only parameters in the table not previously dis-
cussed reflect the parameters for the constant returns to scale
matching function mi

(
uivi

)
= uηi v1−η

i for i∈ {e, n}. η is set
to 0.5 which is in line with estimates in Petrongolo and Pis-
sarides (2001) and γ is set to equal η so that the Hosios (1990)
condition is satisfied.
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FIGURE 1
Baseline and Simulated Results in the LR (Left Panel) and SR (Right Panel) Plotted with 2012 Data
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jobs and gain experience while others take longer
to do so. These average outcomes by age in base-
line simulations closely replicate unemployment
patterns by age for workers in the data with a
high school education in 2012. The LR base-
line generates unemployment rates 2–7 percent-
age points lower than observed data while the SR
baseline simulation is 2 percentage points below
for the 15–24-year-old bracket while generating
unemployment rate 2% above those in the 45–54-
year-old bracket. The updated worker flow tar-
gets make the SR model closer to the current age
pattern of unemployment. Simulation and base-
line effects on unemployment rates are displayed
in Figure 1.

To interpret the simulation results, it is impor-
tant to remember that the equilibrium being
simulated is a dynamic steady state equilibrium.
Even though we present results for a wide range
of age groups, the simulations do not represent
instantaneous changes in the unemployment
rates, especially for the older age bands. Con-
temporaneous changes in the minimum wage
will have minimal if any impact on the current
cohort of 45–54-year-old workers. Increased
unemployment rates for older categories should
be interpreted as long-run outcomes for work-
ers who experience high minimum wages at
young ages rather than immediate effects for
workers currently at each age. Impacts on the
45–54 band reflect the persistent effects on
currently young workers on into later stages of

TABLE 2
Change in Unemployment Rate from Increases

in the Minimum Wage

Simulation 15–24 25–34 35–44 45–54

LR $9.00 12.7 7.2 4.5 2.5
LR $10.10 38.7 28.0 20.3 14.3
SR $9.00 10.9 5.9 4.0 1.9
SR $10.10 38.2 28.3 20.6 14.7

Note: Percentage point increase in unemployment rate
from baseline simulation.

their life cycle. Additionally, the assumption
being made is that the real increase in the
minimum wage parameterized by the model is
permanent. To see the large effects for older
workers, the minimum wage would need to not
be eroded by inflation over time. This may be a
more realistic assumption if the new minimum
wage were to be indexed to wage growth as has
been advocated by President Obama.

The increases in unemployment by age group
relative to the baseline simulation are presented
in Table 2. Increasing the minimum wage to
$9.00 in the LR model generates an increase in
the unemployment rate among 15–24-year-old
workers by 12.7 percentage points, doubling
the overall unemployment rate. The increase
in the youth unemployment rate also generates
effects on the steady state unemployment rates
at other ages, with 45–54-year-old workers
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seeing their unemployment rate increase by 2.5
percentage points, a 47.4% increase relative
to the baseline. Raising the minimum wage to
$10.10 leads to an increase in youth unemploy-
ment by 38.7 percentage points. This perpetuates
itself throughout the life cycle resulting in an
increase in unemployment for the 45–54 bracket
of 14.3 percentage points.

Simulations using the SR model follow a
similar pattern. Increasing the minimum wage
to $9.00 per hour generates an increase in the
unemployment rate among those aged 15–24 of
10.9 percentage points, an increase of 61.6%.
Those aged 45–54 see their steady state unem-
ployment rate increase by 1.9 percentage points.
Raising the minimum wage to $10.10 leads to
an increase in youth unemployment by 38.2
percentage points. Again, the effects of the higher
minimum wage persist over the life cycle result-
ing in an increase in unemployment for the 45–54
bracket of 14.7 percentage points. These slightly
smaller impacts reflect the fact that with job find-
ing rates already depressed, minimum wages lead
to a smaller reduction in a worker’s ability to
find employment.

Raising the federal minimum wage from $7.25
per hour to $9 represents a 24% increase while
the hike to $10.10 represents a 39% increase. If
we assume that the effects of a minimum wage
are in fact linear then using the LR parameteriza-
tion, for which a raise in the minimum wage to $9
coincides with a 12.7 percentage point increase
in the unemployment rate for 15–24-year-old
workers, the $10.10 minimum wage hike should
result in a 20.6 percentage point increase in the
same rate. However, the model generates a signif-
icantly larger increase of 38.7 percentage points.
This nonlinearity is even more apparent in the
effects later in the life cycle. For the 45–54 age
band, the $9.00 minimum wage leads to an 2.5
percentage point increase in the unemployment
rate which linearly extrapolated should translate
to a 4 percentage point increase from a raise to
$10.10. The model predicts that the steady state
unemployment rate for 45–54-year-old workers
will increase by 14.3 percentage points eclipsing
that predicted by simple linear extrapolation. The
nonlinearity is even more pronounced using the
SR simulation results.

V. EXTENSIONS

This section considers how the baseline results
change under different modeling and calibra-
tion assumptions.

A. Employment at Experience

The first important extension we consider is
a different assumption about what happens to
matches when the worker gains experience. In
the baseline specification, the worker and firm
are separated leading to an unemployment spell
when the worker gains experience. This section
re-solves a model under an alternate assumption
that the firm retains the worker when she gains
experience at the experienced productivity and
wage level. The value functions for inexperienced
workers and jobs become:

(r + δ)En (y) = wn (y) + sn

(
Un − En (y)

)
(13)

+λ
(
∫ max

{
En (x) ,Un

}
dF (x) − En (y)

)

+α
(
Ee − En (y)

)

(r + δ) Jn (y) = y − (1 + τ)wn (y)(14)

+sn

(
Vn − Jn (y)

)
+λ

(
∫

∞

y∗n

Jn (x) dF (x) − Jn (y)

)

+α
(
Je − Jn (y)

)
Re-solving the model with this new assump-

tion influences unemployment outcomes directly
and also impacts the value to a firm of employ-
ing an inexperienced worker. These changes are
reflected in the wage function for inexperienced
workers, match formation, and zero profit condi-
tions. With the new equilibrium conditions, we
repeat the exercise of calibrating and simulat-
ing the model for the effects of minimum wages
under both LR and SR labor market flows.

Table 3 shows the increase in unemployment
by age group relative to the calibrated version
of this model. The results are fairly consistent
with those from the baseline model with slightly
larger effects of an increase in the minimum wage
for three of the four specifications. In particular,
the effects of the minimum wage increase to
$9.00 per hour are larger for both the LR and SR
specifications, but the increase to $10.10 per hour
has a smaller effect in the LR specification and a
larger effect in the SR specification. In both cases,
the minimum wage generates nonlinear increases
in unemployment with increases in the minimum
wage, but the nonlinearities are more pronounced
in the SR model.
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TABLE 3
Change in Unemployment Rate from Increases

in the Minimum Wage for Model When Workers
Remain Employed When Gaining Experience

Simulation 15–24 25–34 35–44 45–54

LR $9.00 13.4 7.5 4.4 2.6
LR $10.10 34.0 23.7 16.6 11.1
SR $9.00 18.5 11.9 7.0 4.3
SR $10.10 46.6 37.8 28.6 22.2

Note: Percentage point increase in unemployment rate
from baseline simulation.

B. Wage Targets

The second extension that we consider is an
alternate target for the wage distribution. An
important parameter for the effect of the min-
imum wage on unemployment is the standard
deviation of the productivity distribution, σ. In
the baseline, we target the ratio of the 80th to
the 50th percentile in wages for 18-year-old high
school–educated workers. However, it should be
noted that the wage distribution measured in the
CPS is quite lumpy. This can already be seen from
the original targets where both the 80th percentile
and 50th percentile of wages are located at round
increments of $9.25 and $8.00 per hour. To check
that this lumpiness does not have a major impact
on our results, we consider the 70/40 wage ratio.
The new target also expands the set of wages that
we match as the median wage is still used to target
the level of the minimum wage in the calibration.
The 70/40 wage ratio from the data that we tar-
get is 8.75

7.75
= 1.129. With the new target, σ= 0.274

in the LR specification and σ= 0.242 in the SR
specification. These values are not substantially
different than the initial calibration.

Table 4 shows that increases in the minimum
wage generate slightly larger increases in unem-
ployment in the new calibration than in the origi-
nal. However, the results are very similar qualita-
tively and the numerical magnitudes of the results
are very similar.

VI. DISCUSSION

The results in this article suggest that
higher minimum wages may dramatically
increase unemployment rates among young high
school–educated workers. Moreover, because
employment allows workers with low educa-
tion to gain skills and experience, facing high
minimum wages at a young age can damage job

TABLE 4
Change in Unemployment Rate from Increases
in the Minimum Wage for Model When 70/40

Wage Differences Is Targeted in Baseline
Calibration

Simulation 15–24 25–34 35–44 45–54

LR $9.00 12.9 8.0 4.7 2.6
LR $10.10 41.4 30.7 22.0 15.8
SR $9.00 11.5 6.8 4.2 1.9
SR $10.10 41.1 31.3 23.1 16.9

Note: Percentage point increase in unemployment rate
from baseline simulation.

prospects later in life. As the simulation results in
this article generate much larger unemployment
effects of minimum wages than typically found
in the empirical literature, the causes of these
differences are discussed.6

First, the model predicts that the effects of
minimum wages are nonlinear. That is low lev-
els of minimum wages have small effects on
unemployment while large effects are possible
for high levels of the minimum wage. Proposed
minimum wages of $9.00 and $10.10 per hour
represent large increases of 24% and 39%,
respectively. Moreover, these increases would
come right after the minimum wage was raised
from $5.15 to $7.25 between 2007 and 2009
and the labor market has remained weak since
the recession. The results in this article can be
contrasted with those in Gorry (2013) who uses
the same model to assess the last increase in
the minimum wage. Calibrating the model to
the wage distribution in 2006, he finds that the
observed increase in the minimum wage would
increase unemployment for 15–24-year-old
workers by only 3.4 percentage points. The
model predicts even smaller increases of 2.0, 1.3,
and 0.7 percentage points for 25–34, 35–44, and
45–54-year-old workers.

To further assess the findings, we calibrate the
model to target the wage distribution in 1995 to
see what the model would predict for the increase
in minimum wages from $4.25 to $5.15 per
hour in 1996 and 1997. Here, the model predicts
increases in unemployment of 5.5, 3.1, 1.6, and
1.0 percentage points for 15–24, 25–34, 35–44,
and 45–54-year-old workers, respectively. Note
that this approach of using the wage distribution

6. The literature on the effects of minimum wages is
much too large to summarize here. See Flinn (2010) and
Neumark and Wascher (2008) for useful summaries.
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prior to the minimum wage increase overstates
the impact of the minimum wages on unemploy-
ment if wages grow over time to mitigate the
real effect of the policy change and that this
approach ignores the $4.25 per hour submini-
mum wage for workers under 20 years old in
their first 90 days of employment. While these
model predicted effects would be on the high
end of empirical estimates, they are still sub-
stantially lower than the model predicted out-
comes from currently proposed increases in the
minimum wage.

Many of the empirical studies on raising min-
imum wages have used data from time periods
with low initial minimum wages and a strong
economy. Because proposed policy changes rep-
resent large deviations from current and historical
policies both model based and empirical predic-
tions based on historical periods are likely to be
less credible in predicting the effects of such min-
imum wage increases.

Second, a crucial parameter in determining the
effects of the minimum wage is the standard devi-
ation of the productivity distribution. After 2009,
wages for young workers remain compressed
near the minimum wage implying a low cali-
brated standard deviation of productivity. When
the underlying productivity distribution is con-
centrated around the minimum wage threshold,
changes in the minimum wage will have a larger
effect. If productivity and wage growth were to
increase, the effects of any increase in the mini-
mum wage would be mitigated.
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