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Abstract

The Fair Minimum Wage Act of 2007 increased the U.S. nominal min-
imum wage by 41 percent, just before interest rates hit the Zero Lower
Bound in 2008. I study the interaction of these events in a parsimonious
extension of the sticky-price New Keynesian model with heterogeneous
labor. I derive a “minimum-wage augmented” Phillips curve linking
inflation, output, and the real minimum wage, which I estimate with
aggregate data. Consistent with theory, controlling for the real mini-
mum wage reduces the effect of output on inflation and increasing the
minimum wage is inflationary. I then calibrate the equilibrium model
to match microeconomic elasticities of earnings with respect to the min-
imum wage. On aggregate, the ZLB’s contractionary effects are damp-
ened because nominal wages cannot decline rapidly, thereby halting the
deflationary spiral caused by low aggregate demand. The effect can be
large - in the calibrated economy, GDP losses from the ZLB are cut by
half, even though only 3% of earnings accrue to minimum wage earners.
Furthermore, increasing the minimum wage at the ZLB is expansionary,
generating expected accumulated output gains of 14%.
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How do aggregate output and employment respond to increases in the
minimum wage? How does the minimum wage interact with shocks to the
economy? These are fundamentally macroeconomic questions, since the nom-
inal minimum wage has general equilibrium effects on inflation and income, to
which monetary policy responds. They are particularly relevant following the
Great Recession, which triggered an unprecedented period of near-zero nomi-
nal interest rates, but was also preceded by a historically large increase in the
minimum wage, especially in real terms (see Figure (1)). While the aggregate
effects of nominal interest rates hitting the zero lower bound (ZLB) has since
been extensively analyzed, the interaction between the ZLB and the nominal
minimum wage has not. I study this interaction in a parsimonious extension
of the sticky-price New Keynesian model that includes heterogeneous workers
and nominal minimum wages.

I introduce two key features to the standard sticky-price New Keynesian
model. First, workers have heterogeneous labor inputs that enter produc-
tion with different productivities and with a general elasticity of substitution.
Second, the minimum wage binds for low-productivity workers, which causes
their labor supply to be constrained by demand. The resulting macroeconomic
model is familiar, but novel. The main difference between this model and the
textbook sticky-price model is in the “minimum-wage augmented” Phillips
curve. The presence of a binding minimum wage reduces the slope with re-
spect to output and variation in the real minimum wage shifts the Phillips
curve over time.

I test this prediction by estimating the Phillips curve with and without the
minimum wage. I find strong support for the model in multiple dimensions.
As predicted, the coefficient on the minimum wage is always positive and
statistically significant. Furthermore, the coefficient on the output gap falls
when the minimum wage is included and the model’s fit improves. Finally,
the coefficient on the minimum wage is larger when the model is estimated
on data including the Great Recession, which is expected since the 2007 Fair
Minimum Wage Act was a historically large increase in the minimum wage
followed by a period of unexpectedly high inflation (given the output gap).

The minimum-wage augmented Phillips curve is supported by the data,
but cannot be used for counterfactuals directly because the nominal minimum
wage affects both expected and realized inflation (and therefore the path of
the real minimum wage). I therefore use the entire dynamic model for counter-
factuals, which I calibrate to microeconomic earnings responses to minimum
wage changes for workers throughout the wage distribution. My experiments
show that monetary policy’s interaction with the minimum wage is key to un-
derstanding its aggregate and distributional effects. When monetary policy
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dictates that nominal rates respond more than one-for-one to inflation, the
model predicts that increasing the minimum wage is contractionary. However,
if the central bank is willing to accept more inflation in response to a mini-
mum wage increase then output rises with the minimum wage. Since monetary
policy’s response is so important, the minimum wage is particularly interest-
ing when nominal interest rates are unresponsive to inflation, such as a ZLB
episode.

I therefore consider a demand-driven recession, a la Eggertsson and Wood-
ford [2004], in which the central bank lowers nominal interest rates to zero.
The existence of a binding minimum wage dampens the negative output and
inflation effects of such a shock by halting the deflationary spiral that typi-
cally causes a severe contraction during a ZLB episode. This is because price
deflation during a recession requires even faster nominal wage deflation, which
the minimum wage forbids (for some workers). When nominal wages remain
high, firms cut prices less deeply, even in the face of low demand. For a suf-
ficiently persistent ZLB shock, the gains from having any positive share of
workers earn a binding minimum wage are unbounded.1 Modeling the mini-
mum wages therefore extends the model’s range of application considerably,
since the standard model becomes pathological before the ZLB shock is fully
persistent.2

Quantitatively, accounting for the minimum wage brings the calibrated
model closer to the 2009-2015 US experience. The minimum wage is an effec-
tive guard against the ZLB’s deflationary spiral: in the calibrated economy,
minimum-wage workers receive only 3% of earnings, yet the contractionary
effect of the ZLB is reduced by nearly half and deflation is reduced by six
percentage points on impact. This reduction in deflation is apropos. As doc-
umented by Ball and Mazumder [2011] and Hall [2011], the Great Recession
did not bring rapid deflation, as predicted by both traditional Phillips Curve
based forecasts and the standard New Keynesian model. While the model
with a minimum wage still generates deflation, it brings the model closer to
the US data.3

1There is a discontinuity at zero - if there are no minimum wage workers, then the model
collapses to the standard sticky-price model with homogeneous workers and flexible nominal
wages. Since the homogeneous-worker-flexible-wage model can have arbitrarily large output
losses and deflation, any positive share of minimum wage workers can have large effects on
the model’s predictions at the ZLB.

2For example, in the baseline calibration the ZLB is expected to last for ten quarters. In
the model without a minimum wage, the ZLB must be expected to bind for under eleven
quarters in order to obtain a unique stable solution.

3This mechanism is complementary to others that reduce deflation at the ZLB. Financial
frictions and shocks have been particularly useful additions to the New Keynesian model

3



Increasing the minimum wage during a zero lower bound episode achieves
further output and inflation gains, since the central bank does not follow the
contractionary policy response dictated by a Taylor Rule. This effect is similar
to a wage-inflationary policy at the ZLB, which is expansionary in the standard
model due to the “Paradox of Toil,” as introduced by Eggertsson [2010a]. By
increasing expected price inflation, these shocks reduce the real interest rate
at the ZLB, which boosts aggregate demand. As I discuss in Section (4.2),
the minimum wage has the same effect, but also strengthens this mechanism:
increasing the minimum wage remains expansionary in economies where where
the ZLB shock is highly persistent, in which case the standard model admits
equilibria where inflationary policies are contractionary at the ZLB.4

Furthermore, increasing the minimum wage is strongly expansionary in
economies where borrowing frictions reduce the efficacy of policies that lower
the real interest rate through inflation expectations. A growing literature finds
that borrowing-constraints undermine both conventional and unconventional
monetary policy because many households do not respond to the real interest
rate. Kaplan et al. [2016] show the effect of borrowing constraints for the op-
eration of monetary policy in normal times and McKay et al. [2015] show that
forward guidance is less effective when households are borrowing constrained.
In Section (4.3), I show that increasing the minimum wage is an especially
powerful policy in the presence of such frictions because it has a direct effect
on current real income, which increases goods demand.

This paper is also related to the literature on nominal wage stickiness in
general, since the minimum wage is a particular type of downward nominal
wage rigidity. However, the minimum wage is unique in two ways. First, it
directly affects only a small share of the labor force, whereas existing models
of downward nominal wage rigidities typically constrain all (or most) work-
ers.5 Second, and more importantly, the minimum wage is a policy instrument

(see Del Negro et al. [2015] and Christiano et al. [2015]). The higher minimum wage also
provides some basis for Fratto and Uhlig [2014]’s finding that the price markup shocks have
driven post-2008 inflation, as firms respond to higher nominal wage costs by raising prices
even while facing low demand. Perhaps most related to the minimum wage mechanism here
is Coibion et al. [2012], who consider a model in which all wages are subject to downward
nominal rigidity. In that case, which my model nests, there is no deflation.

4The standard model is indeterminant when the ZLB episode is highly persistent.
5Schmitt-Grohé and Uribe [2016] use a representative agent model in which the aggregate

wage is downwardly rigid. Benigno and Ricci [2011] build a model with heterogeneous
workers, each of whom faces downward rigidity. Erceg et al. [2000] introduce general nominal
wage rigidity using monopolistically competitive wage setting by households who face Calvo
adjustment costs across workers. Daly and Hobijn [2014] adapt this model so a worker can
always increase her wage.
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that can be judiciously adjusted in response to aggregate shocks, whereas the
existing literature models wage rigidity as exogenous and policy invariant.6

The paper proceeds as follows. I first derive a “four-equation” dynamic
equilibrium model, including the minimum-wage augmented Phillips curve. I
then estimate this Phillips curve using aggregate data on inflation (actual and
expected), the output gap, and minimum wages. I calibrate the structural
model to microeconomic data on earnings elasticities with respect to the mini-
mum wage, which I then use to demonstrate the interaction between monetary
policy and minimum wages, both in normal times and during a demand-driven
recession when the zero lower bound restricts monetary policy. I discuss and
finally conclude.

1 The Model

I extend the textbook sticky-price New Keynesian (based on Gaĺı [2015]) to
include two key features. First, labor is heterogeneous: workers differ in their
productivity and labor inputs enter production with a general (constant) elas-
ticity of substitution. Second, low-productivity workers are subject to labor
supply constraints. These constraints will be determined by labor demand in
equilibrium, which is a reduced form way to capture labor distortions of the
minimum wage.7

1.1 Households

A measure of large families comprise two types of workers, low and high pro-
ductivity. Households choose individual workers’ consumption and labor to
maximize expected discounted utility. Expectations are taken with respect
to two sources of uncertainty: increases in the nominal minimum wage and a
preference shock which drives the interest rate on risk free bonds to the zero

6Schmitt-Grohé and Uribe [2015] allow the downward wage constraint to respond to
output according to an exogenous function, but not directly to policy.

7This assumption is necessary for the model to have both a minimum wage policy and
for the central bank to follow a monetary policy rule. If all workers are on their labor supply
curve then increasing the minimum wage is always expansionary, but monetary policy must
be completely passive for an equilibrium to exist.
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= εHWH,tnH,t + εLWL,tnL,t + bt + Tt, (1)

nL,t ≤ NL,t. (2)

This problem is standard except for the constraint nL,t ≤ NL,t. From the
household’s perspective, the upper bound on low-productivity labor is an ex-
ogenous random variable, but in equilibrium it will be set to labor demand
(per worker). The optimality choice of each intermediate good ci,t is given by

cdi (pi,t;Pt) =

(
pi,t
Pt

) γ
1−γ

Ct, (3)

where the aggregate price index is Pt =

(∫ 1

0
P

1
1−γ
i,t di

)1−γ

and total consump-

tion is given by

PtCt = εHWH,tnH,t + εLWL,tnL,t + bt + Tt −
bt+1

1 + it
.

The inter temporal Euler Equation can then be written in terms of total con-
sumption as

C−σt = βEt
[
eζt+1

eζt
C−σt+1(1 + it)

Pt
Pt+1

]
. (4)

The expectation in this Euler Equation includes ζt+1, which will drive a de-
mand shock and reduce the natural interest rate below zero. The household
has two labor supply conditions, one for each worker type, and must respect
the upper bound on low-productivity labor. Per-worker labor supply is there-
fore

nsH,t =

(
Ψ−1

WH,t

Pt
C−σt

)ν
, (5)

nsL,t = min

{
NL,t,

(
Ψ−1

WL,t

Pt
C−σt

)ν}
. (6)
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1.2 Firms

A continuum of firms produce differentiated goods. These firms compete mo-
nopolistically by choosing prices, subject to Calvo [1983] price adjustment
frictions, which makes the price decision forward looking. Firms compete mo-
nopolistically by choosing the price of their good, which they can reset with a
constant probability in each period. The firm’s price in a given period t deter-
mines the demand for their good, which they must meet by hiring labor. This
leads the firm to choose labor inputs in the least costly way possible subject
to their goods demand. The profit maximization problem for a price setting
firm is:

max
p,NL,NH

Et
∞∑
`=0

λ`
β`eζt+`C−σt+`
eζtC−σt

(
pcdi,t+`(p;Pt+`)− wL,tNL,t − wH,tNH,t

)
subject to:

cdi,t+`(p;Pt+`) ≤
(
θN

η−1
η

L,t+` +N
η−1
η

H,t+`

) η
η−1

,∀` ≥ 0 (7)

Where 1 − λ is the probability that a firm is allowed to change their price in
a given period. The firm is owned by households, so the stochastic discount
factor is derived from the household’s marginal rate of substitution.

A firm that is not able to adjust its price in period t minimizes the cost
of production to meet demand in that period, taking nominal wages as given.
Given a price p in period t + `, the firm’s labor demand conditions are given
by

Nd
i,H,t+`

Nd
i,L,t+`

=

(
WL,t+`

θWH,t+`

)η
, (8)

cdi,t+`(p;Pt+`) = Nd
i,L,t+`

((
NH,t+`

NL,t+`

) η−1
η

+ θ

) η
η−1

. (9)

Equation (8) implies that the ratio of labor inputs is independent of a firm’s
price and the demand for high-productivity workers relative to low is positively
related to the relative wage. If the relative wage of low-productivity workers
rises by 1% (through minimum wage policy, for example) then the relative
demand for low-productivity workers falls by η percent. Equation (9) then
determines the scale of the firm’s labor force based on total goods demand.8

8The ratio of labor inputs is independent of a firm’s output for any constant-returns
production function.
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The firm’s price setting problem simplifies to:

max
p

Et
∞∑
`=0

λ`
β`eζt+`C−σt+`
eζtC−σt

((
p−Wt+`)c

d
i,t+`(p;Pt+`

))
(10)

Where the nominal marginal cost of production, Wt, is defined by combining
equations (8) and (9):

Wt =
WL,t

θ

((
WL,t+`

θWH,t+`

)η−1
+ θ

)− 1
η−1

. (11)

The price chosen at period t that achieves the above maximal profit above is
given by:

P#
t = γ

Et
[∑∞

`=0 λ
`Qt,t+`Wt+`

]
Et
[∑∞

`=0 λ
`Qt,t+`

] , (12)

where Qt,t+` =
β`eζt+`C−σ

t+`

eζtC−σ
t

is the stochastic discount factor from t to t+ `. This

pricing equation and the labor demand equations then give profits for firm i
in period t as Ti,t.

1.2.1 Policy and Shocks

Monetary policy is governed by a Taylor Rule on nominal interest rates, which
are subject to the zero lower bound. The shocks in this economy do not affect
the flexible-price level of output, so I set the inflation target to zero and the
output target to steady state.

log(1 + it) = max

{
− log

(
βEt

eζt+1

eζt

)
+ ψy log

Yt
Yss

+ ψπ log
Pt
Pt−1

, 0

}
. (13)

The minimum wage is modeled as the prevailing nominal wage for low-productivity
workers, WL,t and follows the following stochastic process

logWL,t = logWL,t−1 +mt, (14)

with the shock mt > 0.
The shock to preferences follows a process with two regimes. In the first

(non-ZLB) regime, ζt+1 = ζt. In the second (ZLB) regime, the natural rate of
interest is negative:

− log

(
βEt

eζt+1

eζt

)
= rzlb < 0. (15)

The probability of switching from the first regime to the second is zero while
the probability of switching from the second to the first is 1− χ.
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1.3 Aggregation and Market Clearing

The low-productivity labor demand for firm i is given by:

Nd
i,L,t = Ω−1t cdi,t(pi,t;Pt) = Ω−1t

(
pi,t
Pt

) γ
1−γ

Ct, (16)

where Ωt is given by

Ωt =

((
WL,t

θWH,t

) η−1
η

+ θ

) η
η−1

. (17)

Setting Ct = Yt and integrating over all firms gives aggregate labor demand
relative to the nominal unit-cost of production, aggregate consumption, and
price dispersion:

Nd
L,t = Ω−1t ∆tYt. (18)

Where ∆t =
∫ 1

0

(
pi,t
Pt

) γ
1−γ

di is the wedge generated by cross-sectional price

dispersion at t. Labor demand also determines the labor supply constraint on
low-productivity workers

NL,t = ε−1L Nd
L,t, (19)

and high-productivity demand follows from

Nd
H,t =

(
WL,t

θWH,t

)η
NL,t. (20)

Setting aggregate profits to Tt =
∫ 1

0
Ti,tdi and imposing bond market clearing

in each period ensures that the budget constraint is consistent with goods
market clearing. The laws of motion for aggregate prices and price dispersion
are then given by

P
1

1−γ
t = λP

1
1−γ
t−1 + (1− λ)

(
P#
t

) 1
1−γ , (21)

∆t = (1− λ)

(
P#
t

Pt

) γ
1−γ

+ λ

(
Pt−1
Pt

) γ
1−γ

∆t−1. (22)

1.4 Steady-State

In steady-state all real variables are constant, the inflation rate is zero, ζ = 0 is
constant and mt = 0,∀t. Since there is no inflation the price-dispersion wedge
is ∆ = 1. The list of steady-state equations can be found in the appendix. The
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system is complicated by equation (6). If the minimum wage does not bind

in steady state then NL =

(
Ψ−1WL

P
Y −σ

)ν
, i.e. both households are on their

labor supply curve and the equilibrium determines real wages (the price level
is still indeterminate). If the low-productivity labor supply constraint binds
then the low-productivity household is constrained and demand determines
her labor in equilibrium, so policy must provide the final restriction for equi-
librium. While the nominal minimum wage is the policy instrument away from
steady state, the real minimum must be chosen to determine a steady-state
equilibrium. I will linearize around the steady-state where the labor-supply
constraint just binds, which means that

εH
εL

(
WL

θWH

)η(
Ψ−1

WH

P
Y −σ

)ν
=

(
Ψ−1

WL

P
Y −σ

)ν
. (23)

Since the nominal minimum wage process is increasing, I use the first term
to linearize around the steady-state. The following analytical results are un-
changed if the initial steady-state has a larger binding minimum wage.

1.5 Local Dynamics

Log-linearizing the economy around a steady-state with binding minimum
wage yields a “four-equation” model

yt = Etyt+1 −
1

σ

(
it − rt − Etπt+1

)
, (24)

it = max{0, rt + ψyyt + ψππt}, (25)

wrL,t = wrL,t−1 − πt +mt, (26)

πt =
ν(1− sL)κ

ηsL + ν
yt +

νsLκ(η + ν)

(1 + σν)(ηsL + ν)
wrL,t + βEtπt+1, (27)

where rt = 1−β
β
− (Etζt+1 − ζt) is the natural rate of interest at t and wrL,t =

wL,t − pt is the real minimum wage. The derivation of this system is in the
appendix. The first equation is the New Keynesian IS curve, the second is a
Taylor Rule representing monetary policy. These two equations are standard.
The third equation is the law of motion for the real minimum wage, which
follows from the process for the nominal minimum wage: the log-deviation
of the nominal minimum wage from steady state is wL,t = wL,t−1 + mt and
pt = pt−1 + πt. The final equation is the minimum-wage augmented Phillips
curve, which is the most novel feature and warrants further discussion.
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The Phillips curve depends on the composite parameter κ = (1−λ)(1−βλ)
λ

1+σν
ν

,
but also on the elasticity of substitution between labor types (η) and the frac-
tion of output created by low-productivity workers (sL). These two param-
eters dictate how this Phillips curve differs from the standard one without
minimum wages. The elasticity parameter governs how much a change in wL,t
passes through to wH,t in equilibrium. If the two worker types are perfect
substitutes then η = ∞ and the weight on output in the Phillips curve goes
to zero and the model is identical to a representative agent model in which
the nominal wage is set by policy. When the two labor types are not perfect
substitutes, the high-productivity wage does not respond one-for-one to the
minimum wage, so the share of output created by each labor input matters.
In that case, the larger is sL the less output feeds back to inflation since fewer
workers are on their labor supply curves. Finally, if the real minimum wage
is set so that low-productivity workers’ intratemporal Euler Equation holds
(i.e., wL,t − pt = 1+σν

ν
yt) then the Phillips curve collapses to the standard

πt = κyt + βEtπt+1.

2 Empirical Evaluation

Before using the model to perform counterfactuals, I test the empirical rele-
vance of minimum wages from the Phillips curve in equation (27). My mea-
sure of inflation, πt, is the annualized percentage growth in the CPI. I use
the Michigan Survey of Consumers average inflation expectations for Etπt+1

based on the findings of Coibion and Gorodnichenko [2015] and Coibion et al.
[2017] that real-time household inflation expectations best proxy for Etπt+1 in
Phillips curve estimation. My measure of yt is the percentage gap between real
GDP and the CBO estimate of potential. In my baseline estimates, I control
for real oil price growth as a supply shock.

My empirical measure of the real minimum wage is derived in three steps.
First, I create a time series of the average nominal minimum wage from state-
level data provided by Neumark [2018]. I make this real by deflating by CPI.
After taking logs of the real minimum wage series, I subtract the log of average
labor productivity to create the minimum wage “gap”.9 Figure (2) plots the
minimum wage gap used in my baseline regressions, as well as the unadjusted
real minimum wage.

9In the appendix I present estimates from specifications using the unemployment gap
instead of output gap, excluding oil prices, and using the average real minimum wage with-
out adjusting for average labor productivity. The results are very similar to my baseline
estimates.
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Table (1) reports estimates with πt − Etπt+1 as the dependent variable
and the unemployment rate as the output measure. The first two columns
use data from 1960Q1-2017Q3 while the third and fourth columns use data
from 1960Q1 until the onset of the Great Recession in 2007Q4. For each
sample period, I begin by estimating the curve without the minimum wage
(see Columns 1 and 3) and then add the minimum wage variable (Columns
2 and 4). In each case, the minimum wage affects the Phillips Curve in line
with theory by entering with a significantly positive coefficient, reducing the
coefficient on the output gap, and increasing the R2.10 It also increases the
R2 in each case. Furthermore, the coefficient on the minimum wage falls when
I exclude the Great Recession period, which is expected since the minimum
wage increased by a historically large amount just prior to the Great Recession
and inflation was high relative to the output gap.

Table (2) presents estimates without restricting the coefficient on Etπt+1.
While the minimum wage and output gap coefficients follow a similar pat-
tern as in the restricted case, their magnitudes change somewhat, with the
minimum wage coefficient becoming smaller (but remaining statistically sig-
nificant). The coefficient on expected inflation is significantly above one in
each case, which is why I treat the estimates from Table (1) as my baseline.

(1) (2) (3) (4)
Variable All Years All Years Excl. Great Rec. Excl. Great Rec.

Min. Wage Gap† 1.155*** 0.716**
(0.304) (0.300)

Output Gap 0.146** 0.073 0.060 0.029
(0.062) (0.060) (0.063) (0.066)

% Ch. Oil Price 0.054*** 0.056*** 0.040*** 0.041***
(0.015) (0.016) (0.011) (0.011)

Observations 232 232 191 191
R2 0.246 0.315 0.148 0.182

Newey-West S.E. in parenthesis. †Coeff. and S.E. scaled by 100 for display precision.

*p<0.10; **p<0.05; ***p<0.01

Table 1: Restricted β = 1

10The output gap coefficients have large standard errors, so I cannot say that their reduc-
tion is statistically significant.
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(1) (2) (3) (4)
Variable All Years All Years Excl. Great Rec. Excl. Great Rec.

Min. Wage Gap† 0.846*** 0.440*
(0.241) (0.235)

Exp. Inflation 1.313*** 1.275*** 1.294*** 1.281***
(0.054) (0.048) (0.051) (0.049)

Output Gap 0.135*** 0.083 0.067 0.047
(0.050) (0.051) (0.054) (0.058)

% Ch. Oil Price 0.044*** 0.047*** 0.029** 0.030**
(0.016) (0.017) (0.011) (0.012)

Observations 232 232 191 191
R2 0.817 0.827 0.856 0.859

Newey-West S.E. in parenthesis. †Coeff. and S.E. scaled by 100 for display precision.

*p<0.10; **p<0.05; ***p<0.01

Table 2: Unrestricted β

In summary, aggregate inflation responds to the minimum wage in a the-
oretically consistent and statistically significant manner. I conclude that the
minimum-wage adjusted Phillips Curve is empirically relevant. I therefore use
the full structural model to measure the quantitative effect of minimum wages,
especially when interest rates hit the zero lower bound due to low aggregate
demand.

3 Quantitative Evaluation

Calibrating this economy requires setting two new parameters, η and sL, since
together they determine the weights on output and the real minimum wage
in the Phillips Curve. Rather than use the coefficients from Table (1) for
counterfactuals, I calibrate the elasticity of substitution using wage and earn-
ings responses to changes in the minimum wage. I do this in order to give
a conservative role for the minimum wage because my calibrated coefficient
on the real minimum wage will be much smaller (relative to the coefficient on
output) than implied by the estimates from Table (1). I find sL from the share
of earnings accruing to workers near the minimum wage.

For the elasticity of substitution, η, I use equation (8) along with microe-
conomic estimates of the effect of increasing the minimum wage on earnings
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for workers earning wages at and above the minimum. This equation relates
changes in minimum-wage earnings (relative to other workers) to changes in
their relative wages:

∆ log
(
WL,tNL,t

)
−∆ log

(
WH,tNH,t

)
= (1−η)

(
∆ logWL,t−∆ logWH,t

)
. (28)

The moments required to compute η are reported in Neumark et al. [2004].
They estimate the response of wages and earnings to a 1% increase in the min-
imum wage for workers earning up to 800% of the minimum. I plot the implied
elasticities in Figure (3).11 As wages rise, workers become less substitutable
with minimum wage earners, up until they are making 200% of the minimum.
Above 200% the elasticity fluctuates around η = 0.80, which is the value that
I use in the following quantitative exercises.

I use data on earnings shares to calculate sL, under the assumption that the
minimum wage just binds for those earning it in steady-state.12 In a steady-
state where the minimum wage just binds, the natural moment for sL is the
share of earnings accruing to minimum wage workers. However, the effect of
the minimum wage depends on the earnings share of workers for whom it binds
plus the earnings share of workers who are perfect substitutes for these workers.
Using Neumark et al. [2004]’s estimates of earnings shares for workers earning
up to 110% of the minimum wage gives sL = 0.03.

I set the parameters σ = 2, ν = 1, β = 0.99 and κ = 0.02 so that my results
are comparable to previous quarterly calibrations of the sticky-price model.
I begin with active parameters for the Taylor Rule parameters, ψπ = 1.5
and ψy = 0.125. However, the central bank might deviate from its normal
response if inflation is intentionally created by minimum wage policy, so I
explore the effects of a less responsive monetary policy. The interest-rate
response to inflation, ψπ, is pivotal for understanding the effects of a minimum
wage increase.

3.1 Effects of Minimum Wage Away From ZLB

Figure (4) plots the impulse responses of aggregate output (consumption),
inflation, and interest rates to a 40.8% increase in the nominal minimum wage
when the central bank follows a Taylor Rule with strong responses to inflation

11The plot begins with workers earning above 110% of the minimum wage because the
elasticity for workers up to 110% is twenty. These workers are effectively perfect substitutes
with minimum wage earners.

12Note that this does not require that the minimum wage bind for these workers in steady
state, just that any increase from steady state would cause it to bind.
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and output (ψπ = 1.5 and ψy = 0.125).13 Inflation increases as firms raise their
prices in face of a higher nominal unit cost of production, which induces the
central bank to raise the nominal interest rate. The net effect is an increase
in the annual real rate, which causes output to fall. Over time both the wage
of high productivity workers and the price level rise by 40.8% (so that relative
labor inputs and the real unit cost of production both return to steady-state).

The contraction in output is entirely due to the Taylor Rule responding
sharply to inflation, as can be seen in Figure (5) when ψπ = 0.75. Increasing
the minimum wage now causes more expected inflation so that the real rate
falls on net. This causes output to rise above steady state. The return to
steady-state is much more rapid in this case, since the central bank accepts
higher inflation.

While my focus is on the aggregate effects of increasing the minimum wage,
there are also distributional effects on wages, hours, and earnings. As with
aggregates, the monetary response and state of the economy are important.14

Away from the zero-lower bound, increasing the minimum wage may have
negative or positive effects on high-productivity workers since monetary policy
will dictate the output response. Furthermore, output effects are important
for nH,t and wH,t due to sL being small. Figure (6) shows the effect of a
40.8% increase in the nominal minimum wage when the central bank responds
strongly to inflation (ψπ = 1.5). The real minimum wage rises initially and
then returns toward steady-state as prices inflate. This is met with a large fall
in low-productivity labor demand, both because the minimum wage makes
low-productivity workers relatively expensive and because monetary policy
creates a contraction.

High-productivity workers experience a temporary fall in real wages, due
entirely to the contraction created by monetary policy: they experience a
net decline in labor demand, even though their relative demand rises due to
the minimum wage hike. This causes a small decline in high-productivity real
wages and earnings. Taken together, the minimum wage increase reduces wage
inequality by nearly the entire 40.8% upon impact, but the decline in earnings
inequality is dampened by the shift in hours - the earnings gap falls by just
over 8% on impact.

When the central bank responds less to inflation, the minimum wage in-
crease is expansionary and the effects on high-productivity workers are re-
versed. Now there is an increase in absolute labor demand for these workers,

13This is a large shock relative to typical business cycle fluctuations, but to a small
share of the population so the direct aggregate effect is much smaller. I will use first-order
approximations throughout.

14See the appendix for expressions describing wages, hours, and earnings by worker type.

15



which increases their wage and earnings in equilibrium. Low-productivity
workers still experience a decline in labor demand, but this is much smaller
than in the contractionary case. The net effect is a smaller reduction in the
wage and earnings gap than in the contractionary case.

These experiments show that the central bank has ultimate power in shap-
ing the macroeconomy’s response to increases in the minimum wage. I now
study the effect of the minimum wage on output and inflation dynamics at the
ZLB, when monetary policy is unresponsive to changes in the minimum wage.

3.2 Interaction of ZLB and Minimum Wage

The existence of minimum wage interacts with disinflationary shocks, specifi-
cally aggregate demand shocks that drive the economy to the zero-lower bound
on nominal interest rates. In order to explore this interaction, I now study out-
put and inflation when the economy starts in the ZLB regime. The economy is
linearized around the non-ZLB regime steady-state, so that the log-linearized
variables all return to zero when the ZLB episode ends.15 I set the probability
of the ZLB persisting to χ = 0.9 so it is expected to last for ten quarters.

The baseline calibration is directly comparable to Eggertsson and Wood-
ford [2004] (henceforth, EW), who study the ZLB shock in a representative
agent with fully flexible wages. The system during the ZLB period is described
by

yt = χyt+1 + σ−1rzlb + σ−1χπt+1, (29)

πt =
νκ(1− sL)

ηsL + ν
yt +

νsLκ(η + ν)

(1 + σν)(ηsL + ν)
wrL,t + βχπt+1, (30)

wrL,t = wrL,t−1 − πt. (31)

Writing this system in state-space form, the transition matrix has two eigen-
values outside of the unit circle and one inside. A stable solution therefore
requires an initial condition on wL,0 − p0, which is provided by the policy for
the nominal minimum wage (since p0 = 0).

The discontinuity at sL = 0 is worth discussing at this point, since one may
wonder whether restricting wrL,∞ ≡ limt→∞w

r
L,t to be finite is economically

necessary. If sL = 0 then equation (31) can be satisfied with wrL,∞ = ∞,
but finite solutions of equations (29) and (30) still exist. As soon as sL > 0,
wrL,∞ must remain finite. Of course, this raises accuracy concerns about the
local approximation around a steady state with sL > 0 if raising the real

15This includes the real minimum wage, which means that the nominal minimum wage is
adjusted by the total change in the price level once the ZLB episode ends.
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minimum wage sufficiently high reduces low-productivity labor demand to
zero over time. While this does not happen in the calibrated economy with
η < 1 (since low-productivity labor’s marginal product grows without bound
as its input approaches zero), equilibria that converge to the homogenous-
worker-flexible-price model are possible if η > 1. Nonetheless, I consider the
quantitative properties of the stable equilibrium.

If the minimum wage just binds for low-productivity workers at the onset of
the ZLB episode (as would be the case starting in steady state) and the nominal
minimum wage is held constant, then the initial condition is wL,0− p0 = −π0,
which generates the path of output and inflation seen in Figure (8). While
the economy still experiences a deflationary recession, the depth is greatly
reduced relative to the economy without a minimum wage. Inflation falls to
−4.8% on an annual basis and output losses are 7.4% on impact, which is
large in absolute terms but only half of the decline without a minimum wage.
Furthermore, inflation and output rise over time in this economy, which means
that accumulated output losses over ten quarters amount to 72.5%.

Contrast this to the model of EW with fully flexible nominal wages, which
(for this calibration) has a unique jump solution with rapid deflation of 10.5%
per year and a deep recession (output falls by 14.3%). In that model, out-
put and inflation jump to their ZLB values and are constant throughout the
episode. The real wage falls by 43.03%, or three times output (since 1+σν

ν
= 3).

This requires the nominal wage to fall by 45.7% at the onset of the ZLB and
then 10.5% per year thereafter.16 In expectation, accumulated output losses in
the EW model are substantially higher than with the minimum wage (143.4%
vs 72.5%) and realized gains from the minimum wage grow with ZLB duration,
since the minimum wage causes inflation to converge to zero and flow output
losses to converge to −2.5%.

As the ZLB episode persists in the minimum wage economy, πt → 0 ac-
cording to equation (31), and output converges to:

yzlb ≡ lim
t→∞

yt =
σ−1rn

1− χ
(32)

This limit is independent of the share of minimum wage workers and finite for
χ < 1. This contrasts sharply with the EW model, where output jumps to:

yew =
σ−1rn

1− χ− σ−1κ
1−βχ

(33)

16The heterogeneous labor economy without a minimum wage has the same response as the
homogeneous labor economy (the solution can also be obtained by fixing wL,t−pt = −43.03%
in the above system).
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The output gap in the EW economy asymptotes to −∞ as the persistence
of the ZLB episode rises towards the value χ∗ defined by κ = (1 − χ∗)(1 −
βχ∗)σ(χ∗)−1. The minimum wage therefore has a larger dampening effect as
χ → χ∗, since output losses are unbounded without it. For the calibrated
economy the effect is seen in Figure (9), which plots the paths of output and
inflation with ZLB persistence set at χ∗ = 0.9091. The initial decline in output
is 11% and the limit for output is −2.75%, which is infinitely smaller than in
the economy without a minimum wage.17

To understand the difference between these two economies, consider the
firm’s price setting problem during the ZLB period. In the standard model,
low demand induces firms to lower prices, which is optimal because the nom-
inal wage falls even more than prices. The real wage therefore falls, which
further reduces demand. When the minimum wage restricts nominal wage
deflation, this cycle is interrupted: firms do not cut prices as deeply because
their nominal unit cost does not fall as much.18

This exercise shows that the ZLB’s negative consequences are diminished
greatly even if a small share of the population is constrained by the minimum
wage, but the U.S. actually raised the minimum wage just prior to interest
rates hitting zero. I now use the model as a laboratory to ask what would
have happened if the Fair Minimum Wage Act of 2007 had not been passed
at that time.

3.3 Raising the Minimum Wage At The ZLB

Increasing the minimum wage during a ZLB episode is especially effective since
the nominal interest rate does not rise in response. I now consider two such
policies. In the first experiment, I increase the nominal minimum wage at the
onset of the ZLB episode and keep it constant until the ZLB episode ends (at
which point I return the real minimum wage to steady-state). In the second
experiment the minimum wage is indexed to the price level during the ZLB in
order to increase the real minimum wage by wrL%. That is, for any t > 0 while
the ZLB persists, I set wL,t−pt = wrL% and zero once the episode ends. While
this policy was not considered on a federal level, many states have increased
their minimum wages in recent years, so this is a simple way of capturing the
expectation of further increases in minimum wages that may have affected

17The plots are made setting χ = χ∗. In the EW economy the output gap is undefined
for this value, but approach −∞ as χ increases towards χ∗.

18The nominal wage of high-productivity workers falls during the ZLB episode, which
causes firms to shift demand towards high-productivity labor. Therefore, the unit nominal
cost of production falls in this model, but by less than without a minimum wage.
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price setting during the ZLB episode.
The effect of increasing the nominal minimum wage is plotted in Figure

(10), which shows the differences in output and inflation between the economy
with a 40.8% increase in the nominal minimum relative to the economy with
wL,0 = 0. This increase is chosen to match the nominal increase legislated by
the Fair Minimum Wage Act of 2007, which increased the federal minimum
wage from $5.15 to $7.25. Increasing the minimum wage by 40.8% at the onset
of the ZLB reduces output losses by 1.5%−pts at onset and cuts deflation by
a similar amount. The relative output gains tend towards zero as the the ZLB
persists, though the output gain remains around 1.4% after ten quarters (the
expected duration of the ZLB episode) and the accumulated output gain over
ten quarters is 14.4%.

If the nominal minimum wage is indexed to the price level then wrL,t is
replaced with the constant wrL in equation (30) and equation (31) is dropped
from the system. There are two values of wr of particular interest. If wr =
−43.03% then the the ZLB causes the economy to jump to the EW solutions.
If wr = 172.2%, then output losses from the ZLB are completely offset and
there is actually inflation during the ZLB epsode (about 2% annually). As
wr varies between these two values there is a monotonic reduction in output
losses and deflation, as seen in Figure (11).

4 Discussion

Before concluding, I discuss how the minimum wage relates to previous re-
search on the zero lower bound, as well as how it affects economies for which
the complete-markets IS curve is violated.

4.1 The “Missing” Inflation

As discussed by Ball and Mazumder [2011] and Hall [2011], standard Phillips
curves predicted much greater deflation than what was observed, given the
large decline in output during the Great Recession. I have shown that the
minimum-wage augmented Phillips Curve generates a smaller decline in both
output and deflation than the standard model for a given shock to the real
rate. I now show that deflation is reduced for a given decline in output. While
Section (2)’s estimates of the minimum-wage augmented Phillips Curve hinted
at this result, the entire model allows for inflation expectations to adjust to
the minimum wage and for the real minimum wage to follow the endogenous
path implied by inflation, both of which require the entire model. I do this
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by solving for output and deflation dynamics in different models: 1) the EW
model without a minimum wage, 2) the model with a constant minimum wage,
and 3) the model with a 40.8% increase in the minimum wage. In each case,
the initial decline in output is exactly 10%, which is in line with output losses
(from trend) during the Great Recession (see Glover et al. [2011]).

The inflation responses are plotted in Figure (12) for the baseline model
as well as two calibrations of the minimum wage model. The standard model
(solid blue line) has a constant deflation rate of just under 7.5% on an annual
basis, while the model with a constant minimum wage and parameter values
from the baseline calibration (red dashed line) reduces the initial deflation
by 1% and by a greater amount as the ZLB episode persists. Increasing the
minimum wage by 40.8% at the onset of the ZLB episode (green “+” marked
line) reduces deflation by a further 0.5% relative to the constant case.

The highest two lines (black “x” and pink “*” marks) correspond to a
calibration with sL and η set so that the Phillips Curve parameter on the real
minimum wage is 10% of the term on output, which is in line with my estimates
from Section 2.19 Deflation is further reduced: by roughly 2% relative to the
baseline economy when the minimum wage is held constant ad by over 4%
when it is raised.

4.2 Paradox of Toil

Eggertsson [2010a] introduced the “Paradox of Toil”, which demonstrates that
wage-inflating shocks to the labor market can be expansionary at the zero lower
bound, even if those shocks are contractionary in normal times (Eggertsson
[2010a] considers labor supply). In this model, increasing the minimum wage at
the ZLB works in an expansionary direction by increasing inflation and reduc-
ing the real interest rate. However, the effect is complicated because the real
minimum wage responds endogenously to the inflation caused by increasing
the minimum wage. The aggregate effect of this feedback was not previously
known and has been debated in discussions of the Paradox of Toil. Mulligan
[2011] argued that increasing the minimum wage as a test of the Paradox of
Toil, while Eggertsson [2010b] claimed that it was not a valid test because the
counterfactual is unobservable and because minimum wages have differential
effects across the wage distribution. The model from Section (1) is built so
that the minimum wage directly affects only low-wage earners. The model’s
prediction for inflation is supported empirically and the remaining structure

19The baseline calibration has a much smaller weight on the real minimum wage relative
to the weight on output - about 2% as opposed to 10%.
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provides a laboratory to assess the counterfactual. As shown in Section (3.3),
the minimum wage is expansionary at the zero lower bound.

4.3 Effect of Borrowing Constraints

Output is driven by the intertemporal Euler Equation in the model presented
thus far, which means that the minimum wage’s effect on demand is purely
through real interest rates. However, a growing literature argues that much of
the real effect of monetary policy arises through labor markets and income ef-
fects, because many households are borrowing constrained or otherwise behave
counter to the intertemporal Euler Equation.20 I therefore enrich the model
to include this mechanism by introducing a share of households who have high
productivity, but consume in a hand-to-mouth fashion. For these households,
consumption solves the intra-temporal Euler Equation

(
CHM
t

)−σWH,t

Pt
= Ψ

(
CHM
t

) 1
ν

(
WH,t

Pt

)− 1
ν

, (34)

and thus, using the equilibrium expression for
WH,t

Pt
, the hand-to-mouth house-

hold’s consumption deviates from steady state according to

cHMt =

(
1 + σν

ηsL + ν

)
yt +

(
1 + ν

1 + σν

)(
ηsL

ηsL + ν

)
wrL,t. (35)

The remaining household’s consumption still follows from their intertempo-
ral Euler Equation, and total consumption is just the sum of the two. This
means that increasing the minimum wage during the ZLB still affects output
through demand, but now in two ways. As before, it creates inflation, which
decreases the real interest rate, spurring demand by households for whom the
Euler Equation is satisfied. But now, it increases wages directly, which raises
consumption demand for hand-to-mouth households.

It is straight forward to derive an augmented IS curve in this economy
by adding the consumption demand for each household type. Denoting the
steady-state share of consumption of hand-to-mouth households by sc, the
log-linearized inter-temporal Euler Equation for all other households can be
written in terms of output and the real minimum wage as

yt = Etyt+1 − scψw
(
EtwrL,t+1 − wrL,t

)
− (1− sc)ψR

(
it − rt − Etπt+1

)
, (36)

20See Kaplan et al. [2016] and McKay et al. [2015].
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where the constants are given by:

ψw = sc
( 1 + ν

1 + σν

)( ηsL
ηsL + ν

)(
1− sc

1 + ν

ηsL + ν

)−1
(37)

ψR = (1− sc)σ−1
(

1− sc
1 + ν

ηsL + ν

)−1
. (38)

This IS curve is similar to the “discounted Euler Equation” introduced by
McKay et al. [2016], which itself is a reduced form for borrowing constraints
as studied by McKay et al. [2015]. When some households are intertemporally
constrained, the ZLB episode is directly dampened because the preference
shock only reduces demand for a fraction of the population. It also damp-
ens the feedback from deflation to output, since the consumption of hand-
to-mouth households does not respond to the real interest rate. These two
mechanisms reduce the severity of the ZLB episode in the McKay, Nakamura,
and Steinsson model, while also reducing the effect of inflationary shocks to the
Phillips Curve since, again, output responds less to changes in the real interest
rate. The novelty of the model outlined here is that the real wage of high-
productivity workers determines demand for hand-to-mouth households. On
the one hand, this exacerbates the ZLB contraction because wages (and there-
fore earnings) fall rapidly with output (the 1+σν

ηsL+ν
yt term in equation (35)). On

the other hand, the real minimum wage rises during the ZLB episode, which
raises demand for these households (the second term in equation (35)).

In order to assess the effect of hand-to-mouth households’ demand, I fix
the share of consumption for hand-to-mouth households at sc = 0.133, which
corresponds to the lower bound for the share of wealth held by hand-to-mouth
households reported by Kaplan et al. [2014]. I then solve the model outlined
above, both with a constant nominal minimum wage and an increase of 40.8%,
as in the baseline model. As shown in Figure (13), deflation is sharper and
output losses are larger with hand-to-mouth households, which is due to a
larger fall in demand for hand-to-mouth households because their wages ini-
tially fall. However, as the ZLB episode persists, the real minimum wage
rise increases, which increases the earnings of hand-to-mouth households and,
therefore, their consumption demand. This causes the paths of output and
inflation to be steeper in the model with hand-to-mouth households.21

While hand-to-mouth households cause larger output losses during the
ZLB, they increase the expansionary effect of raising the nominal minimum

21The model with a discounted Euler Equation in McKay et al. [2016] has dampened
output losses and deflation throughout the ZLB episode because the IS curve is missing the
real wage term.
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wage during the ZLB. This can be seen from the solid blue lines in Figure
(14), which plots the output and inflation gains from increasing the nominal
minimum wage by 40.8% at the onset of the ZLB, both with and without
hand-to-mouth households. In the model without hand-to-mouth households,
increasing the minimum wage reduces accumulated output losses by 14.4% over
ten quarters (the expected duration of the ZLB), which increases to 22.9% in
the model with hand-to-mouth households. It also reduces deflation, as seen
in the second sub-plot.

The model with borrowing constraints also provides a useful model for
thinking about the Paradox of Toil, with and without the minimum wage.
Specifically, raising the minimum wage has a larger effect in the hand-to-
mouth model than an equivalent inflationary shock to the Phillips Curve.22

Figure (15) plots output and inflation gains during the ZLB episode with
and without hand-to-mouth households when the Phillips curve is shocked by
τ = 0.016 in each period.23 In the baseline model, an inflationary Phillips
curve shock accumulates output gains through ten quarters by 14.4%, which
is the same as when the minimum wage is increased. However, with hand-
to-mouth households, these gains are less than the equivalent minimum wage
increase (τ = 0.016 accumulates gains of 22.0% rather than 22.9% for the
minimum wage increase).

In summary, the minimum wage is more expansionary if borrowing con-
straints generate a direct demand effect of higher real wages in the IS curve. It
is also more expansionary than previously considered inflationary shocks to the
Phillips Curve, suggesting that it may be a useful, if extremely unconventional,
policy instrument during future ZLB episodes.

5 Conclusion

The minimum wage is a perennial topic of policy debate and the sticky-price
New Keynesian model provides a natural framework to study its aggregate
effects. I have presented a parsimonious extension of the textbook model which
demonstrates that the macroeconomic effects of increasing the minimum wage
are dictated by the state of the economy and monetary policy’s response to
inflation. In normal times, if monetary policy responds strongly to inflation
by raising nominal interest rates more than one-for-one, then increasing the

22Such an inflationary shock is modeled as a number τ added to the right-hand side of
the Phillips Curve for the duration of the ZLB episode.

23The paths for inflation are the same with τ = 0.016 and when the minimum wage is
increased by 41.8%.
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minimum wage is contractionary. However, when interest rates are stuck at
zero due to a deep demand-driven recession, increasing the minimum wage
raises inflation, but does not instigate a countervailing monetary response; it
is therefore expansionary.

Even if the minimum wage is constant, introducing it into the model re-
shapes the economy’s response to macroeconomic shocks. The minimum wage
greatly reduces the severity of a demand-driven ZLB episode by dampening
the deflationary effects of such demand shocks, thereby halting the spiral as-
sociated with the ZLB. While the share of minimum wage workers determines
the extent to which the ZLB’s ill effects are alleviated, any positive share of
these workers has a large effect in the face of a sufficiently persistent ZLB
shock. An economy with a realistically small share of minimum-wage earners
reduces the negative effects of the ZLB by more than half.
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(a) Nominal Min. Wage

(b) Real Min. Wage

Figure 1: Federal Minimum Wage

Each increase in the nominal minimum wage covers those planned upon amend-
ment of the Fair Labor Standards Act of 1938. Plots are rolling indices, so
return to 100 in the month following the last legislated increase for the corre-
sponding amendment. Many amendments prior to the 1960s affected coverage
as well as the nominal minimum. The top panel shows that the 1978-1981
increases were the largest in nominal terms, while the bottom panel shows
that the 2007-2009 increases were the largest in real terms.
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Figure 4: Aggregate Responses: Contractionary Monetary Response
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Figure 5: Aggregate Responses: Expansionary Monetary Response
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Figure 6: Distributional Effects: Contractionary Min Wage Hike
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Figure 7: Distributional Effects: Expansionary Min Wage Hike
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Figure 8: Aggregate Effect of ZLB Shock
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Figure 9: Aggregate Effect of ZLB Shock: χ = 0.9091
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Figure 10: Effect of Increasing Min Wage During ZLB
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Figure 11: Effect of Indexing Min Wage During ZLB
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Figure 12: Predicted Inflation: Initial Output Decline of Ten Percent
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Figure 13: Aggregate Effect of ZLB Shock: Hand-to-Mouth Households
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Figure 14: Gains From Raising Min. Wage During ZLB: Baseline Vs. Hand-
to-Mouth
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Figure 15: Gains From Inflationary Policy During ZLB: Baseline Vs. Hand-
to-Mouth
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A Appendix

A.1 Aggregate Equations

The system describing steady-state is as follows:

1 + i = β−1 (39)

NH =

(
Ψ−1

WH

P
Y −σ

)ν
(40)

NL = min

{
εH
εL
NH

(
WL

θWH

)η
,

(
Ψ−1

WL

P
Y −σ

)ν}
(41)

εLNL

εHNH

=

(
WL

θWH

)η
(42)

Y =

(
(εHNH)

η−1
η + θ(εLNL)

η−1
η

) η
η−1

(43)

W
P

= γ−1 (44)

W
P

=

((
θWH

WL

)η−1
+ θ

) η
η−1 WL

P
(45)

The steady-state with a just-binding real minimum wage is the starting point
for analysis. I now derive the four equation model and the expressions for
real wages, hours and earnings. To begin I list the linearized equilibrium
conditions:

yt = Etyt+1 − σ−1
(
it − rt − Etπt+1 (46)

it = max{0, rt + ψyyt + ψππt (47)

nH,t = ν(wH,t − pt)− σνyt (48)

φt = η(wH,t − wL,t) (49)

nL,t = φt + nH,t (50)

nH,t + sLφt = δt + yt (51)

δt = 0 (52)

ωt = wL,t − µφt (53)

p#t = (1− βλ)ωt + βλEtp#t+1 (54)

pt = λpt−1 + (1− λ)p#t (55)

πt = pt − pt−1 (56)

Where all variables are in percentage deviations from steady state except for
those already expressed as rates, which are in absolute deviations. The new pa-
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rameter µ is the elasticity of the marginal product of low-productivity workers
with respect to their labor input evaluated in steady state. With the constant
elasticity production function this parameter is constant and can be written
as µ = η−1(sL − 1). The intermediate variable φt is the ratio of low to high
productivity workers. Combining Equations (48), (49), and (51) gives the
high-productivity real wage as a function of output and the real minimum
wage:

wH,t − pt =
1 + σν

ηsL + ν
yt +

ηsL
ηsL + ν

(wL,t − pt) (57)

This then gives φt as:

φt =
η(1 + σν)

ηsL + ν
yt −

ην

ηsL + ν
(wL,t − pt) (58)

Which then gives the real unit cost of production as:

ωt − pt =

(
1 + µ

ην

ηsL + ν

)
(wL,t − pt)− µ

η(1 + σν)

ηsL + ν
yt (59)

And finally, setting µ = η−1(sL − 1) and using Equations (54), (55), and
(56) gives the Phillips Curve as in Equation (27). The labor supply and real
earnings of each worker type are then recovered from the appropriate equations
above.

A.2 Distributional Equations

The responses of real wages, hours, and earnings depend on the real minimum
wage and output at a point in time as follows:

wH,t − pt =
1 + σν

ηsL + ν
yt +

ηsL
ηsL + ν

(wL,t − pt) (60)

nH,t = ν
1− σηsL
ηsL + ν

yt −
νηsL
ηsL + ν

(wL,t − pt) (61)

eH,t = nH,t + wH,t − pt (62)

nL,t = nH,t + s−1L (yt − nH,t) (63)

eL,t = nL,t + wL,t − pt (64)

A.3 Alternative Phillips Curve Estimates

I now estimate the Phillips Curve under different specifications. The first
two columns of Table 3 use the unemployment gap instead of the output
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(1) (2) (3) (4) (5) (6)
Variable U. Gap U. Gap No Oil No Oil Real M.W. Real M.W.

Min. Wage Gap† 1.086*** 1.048***
(0.305) (0.352)

Log Min. Wage† 2.361**
(0.987)

Unemp. Gap -1.673*** -0.913*
(0.535) (0.530)

Output Gap 0.178** 0.112* 0.146** 0.106
(0.069) (0.068) (0.062) (0.066)

% Ch. Oil Price 0.054*** 0.056*** 0.054*** 0.055***
(0.015) (0.016) (0.015) (0.015)

Observations 232 232 232 232 232 232
R2 0.262 0.320 0.0530 0.111 0.246 0.275

Newey-West S.E. in parenthesis. †Coeff. and S.E. scaled by 100 for display precision.

*p<0.10; **p<0.05; ***p<0.01

Table 3: Alternative Specifications of Phillips Curve

gap. As in my baseline estimates, the minimum wage variable is significant
and the magnitude of the coefficient on the unemployment gap falls when
the minimum wage is included. The third and fourth columns reproduce the
baseline estimates, but without controlling for oil price growth: the same
pattern as in the baseline is found. Finally, columns five and six use the log
of the average real minimum wage instead of the real minimum wage relative
to average labor productivity, which generates an even larger point estimate
on the minimum wage relative to the output gap
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