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Persistent Monetary Policy in a Model with Labor Market 
Frictions† 

By Roman Goncharenko and Elizaveta Lukmanova*

Central banks’ effort to stimulate economies 
during the Great Recession pushed policy rates 
to zero. Consequently, this limited the central 
banks’ capacity to raise excessively low inflation 
using the conventional monetary policy tools. 
As such, central banks had to employ alternative 
monetary policy instruments that instead target 
the households’ long-term inflation expecta-
tions.1 In this paper, we study the transmission of 
persistent monetary policy shocks, which target 
long-term inflation expectations, using a New 
Keynesian (NK) model with labor market fric-
tions. We show that labor market frictions play 
important role in the transmission of persistent 
monetary policy shocks and, thus, should be 
taken into account by policymakers. In the full 
version of the paper we further provide empiri-
cal evidence, based on the US data, consistent 
with the predictions of our theoretical model.

Empirical studies find that highly persistent 
monetary policy shocks that increase inflation 
in the long run boost production already in the 
short run (Mumtaz and Theodoridis 2018; Uribe, 
forthcoming; Lukmanova and  Rabitsch 2020). 
Intuitively, when economic agents expect higher 
prices in the future they optimally increase cur-
rent consumption at prices lower relative to the 

1 There have been several indications by the Federal 
Reserve (Fed) to employ long-term monetary policy mea-
sures: for example, in 2011 it officially adopted a 2​ per-
cent​ inflation target, and in August 2020 the Fed explicitly 
announced a course to increase long-run inflation expecta-
tions aiming to achieve inflation moderately above the 2 per-
cent target for some time (Powell 2020).

future, which consequently stimulates aggre-
gate demand and improves economic activity. 
However, to sustain output increase, production 
inputs must increase as well. Firms’ ability to 
increase labor input, however, depends on the 
underlying labor market conditions. In a stan-
dard NK model, labor markets are frictionless 
and, thus, readily accommodate the increased 
demand for labor. Thus, to fully understand the 
transmission of persistent monetary shocks to 
output it is important to account for labor market 
imperfections that could either limit or increase 
the firm production capacity and, thus, affect the 
transmission of the shock.

We construct a stylized NK model with 
unemployment and persistent monetary pol-
icy shocks. We employ the model from Galí 
(2010), who introduces search and match-
ing frictions, similar to those found in the 
Diamond-Mortensen-Pissarides search and 
matching model of unemployment, into oth-
erwise standard basic NK model. We model 
persistent monetary policy shocks as shocks 
to the time-varying inflation target (Ireland 
2007; Cogley, Primiceri, and  Sargent 2010; 
Lukmanova and Rabitsch 2020).2 The model is 
calibrated to the US data.

Our analysis predicts that labor market con-
ditions, which are shaped by labor market fric-
tions, play an important role in the transmission 
channel of the persistent inflation target shock. 
The inflation target shock transmits primar-
ily through the demand channel (Lukmanova 
and Rabitsch 2020). Upon the positive inflation 
target shock, households adjust their inflation 
expectations upward, leading to a fall in the real 
interest rate and a consequent increase in the 
current consumption relative to savings, which in 
turn creates an expansionary effect on output. The 

2 Alternatively, more recent contributions explicitly 
include permanent nominal interest rate shocks in the the-
oretical model framework (Uribe, forthcoming; Cochrane 
2018).
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expansionary effect on output, however, depends 
on the firm’s capacity to increase the production 
input, which is labor in our analysis. A priori the 
effect of labor market friction on the transmis-
sion of inflation target shock is not obvious. On 
the one hand, because of the persistent nature of 
the inflation target shock, firms would want to 
maintain their increased production for multiple 
periods. This, however, sustaining a high level of 
employment for an extended period of time could 
be costly in the frictional labor market environ-
ment. On the other hand, the frictional labor mar-
ket environment implies the presence of a pool 
of unemployed that can be readily used to extend 
production. Our model predicts that under the 
realistic value of labor market frictions the sec-
ond effect dominates so that the expansionary 
effect of inflation target shock on output is around 
40–50 percent larger in the model with labor mar-
ket frictions than in the model without.

While we do find that labor market frictions are 
important for the transmission of the inflation tar-
get shock in the model, they do not appear so for 
the transmission of the standard temporary nomi-
nal interest rate shock. As in Galí (2010), at least 
quantitatively, the presence of labor market fric-
tions has little impact on the economy’s response 
to a standard temporary nominal interest rate 
shock. Because of the short-term nature of the 
nominal interest rate shock, quantitatively realis-
tic labor market frictions are not sufficiently large 
to have a significant effect on the response of the 
real variables. Intuitively, following an expansion-
ary nominal interest shock, firms increase their 
production only for a few periods, which is not 
long enough for the labor market frictions to have 
a meaningful effect. In contrast, due to the per-
sistency of the inflation target shock even mod-
erate firms need to increase their production for 
many periods to accommodate increased demand.

This paper contributes to the literature study-
ing the effect of persistent monetary shocks. 
Ireland (2007) estimates a New Keynesian model 
to examine the behavior of the Federal Reserve’s 
unobserved inflation target. Cogley, Primiceri, 
and Sargent (2010) estimate a VAR model with 
drifting coefficients and stochastic volatility 
to investigate the changes in the persistence of 
the US inflation. More recently, employing a 
SVAR analysis, Mumtaz and Theodoridis (2018) 
indemnify shocks to the FED’s inflation target 
as VAR innovations that make the largest con-
tribution to future movements in long-horizon 

inflation expectations. Uribe (forthcoming) esti-
mates an empirical and a New Keynesian model 
with transitory and permanent monetary shocks. 
His main finding is that permanent monetary 
shocks that increase both the nominal interest 
rate and inflation in the long run already in the 
short run cause increases in interest rates, infla-
tion, and output and explain about 45 percent 
of inflation changes. Lukmanova and  Rabitsch 
(2020) estimate a New Keynesian model with a 
standard nominal interest rate shock and a highly 
persistent inflation target. Assuming imper-
fect information about the nature of monetary 
shocks, they show that the Neo-Fisherian effects 
arise only with a lag effect and not in the imme-
diate short run, because, in such a case, inflation 
expectations do not adjust immediately to the 
target shock. We contribute to this strand of the 
literature by examining how labor market condi-
tions affect the transmission of persistent mone-
tary shocks.

Our paper further contributes to the literature 
on the interactions between nominal rigidities 
and labor market frictions. Early work in this 
area includes Walsh (2005); Trigari (2009); and 
Blanchard and  Galí (2010)  (see further Galí 
2010 for the survey). While unemployment 
plays a central role in the policy debate, it is 
typically absent in the formal analysis of mone-
tary policy. One of the reasons behind this is the 
lack of quantitative importance of labor market 
frictions in the transmission of monetary policy 
shocks, which has been shown in the previous 
literature. For example, Galí (2010) studies the 
interaction between labor market frictions and 
nominal rigidities in a New Keynesian DSGE 
model with involuntary unemployment. One of 
his main findings is that, quantitatively, the pres-
ence of labor market frictions has little impact on 
the economy’s response to standard short-term 
monetary policy shocks. Our paper contributes 
to this strand of the literature showing that real-
istic labor market fictions do play role in the 
transition of persistent monetary shocks such as 
inflation target shocks.

The results of our analysis are relevant to 
the current policy debate. For example, in a 
recent speech, Chairman of the Fed J. Powell 
announced a course to higher long-run infla-
tion expectations aiming to stimulate employ-
ment and inflation in the United States (Powell 
2020). Our results indicate that such a policy 
may have only little effect on output due to 
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labor market frictions. On the other hand, in the 
post-COVID-19 pandemic world, which is, at 
least temporarily, characterized by an enlarged 
pool of unemployed, many advanced and devel-
oping countries could try to stimulate their 
economies by raising inflation expectations (for 
example, through increasing inflation target). 
However, again this policy could be less effec-
tive in those countries that have less efficient 
labor markets (i.e., countries with higher hiring 
costs).

I.  New Keynesian Model with Labor Market 
Frictions

To study the transmission of the inflation tar-
get shock in a model with labor market frictions, 
we employ a New Keynesian model with labor 
market frictions developed in Galí (2010). In this 
model, households consume final good, supply 
labor to intermediate good producers, and save. 
Final good producers are monopolistically com-
petitive firms, which use the intermediate good 
as the only factor of production and are subject 
to nominal rigidities. Intermediate producers are 
competitive firms, which use labor as the only 
impact of production. Every period, a fraction 
of workers exogenously separates from the firm 
and to hire new workers the firm must pay the 
hiring cost proportional to the aggregate labor 
market tightness. The wages are determined 
through a Nash bargaining protocol. In calibrat-
ing the model, we follow closely Galí (2010) 
and Lukmanova and Rabitsch (2020).

To model inflation expectations, which are 
affected by persistent monetary shocks, we 
introduce a time-varying inflation target into 
an otherwise standard generalized Taylor rule 
(the setup of the Taylor rule follows Cogley, 
Primiceri, and Sargent 2010). Therefore, rather 
than adjusting the nominal policy rate as a 
response to the change in inflation, the monetary 
authority makes adjustments to the change in the 
inflation gap, which is defined as the difference 
between current inflation and inflation target.

II.  Equilibrium Dynamics: The Effects of 
Monetary Policy Shocks

We begin our analysis by examining the trans-
mission of the inflation target shock in the model 
when wages are flexible. Figure 1 presents the 
impulse responses of the various endogenous 

variables of the model to a positive inflation tar-
get shock of one standard deviation in the model 
with flexible wages. The impulse responses gen-
erated by the model with the labor market fric-
tions are depicted by the blue dotted line, while 
the responses from the model without the labor 
market frictions are depicted by the black solid 
line.3

Figure  1 shows that under flexible wages 
the labor market frictions in the model gener-
ate qualitatively similar results with the excep-
tion of the response of the unemployment rate. 
Quantitatively, however, the presence of the 
labor market frictions in the model results in 
substantially larger magnitudes of the responses 
of the variables to the shock. Upon a persistent 
increase in the inflation target, households antic-
ipate that the monetary authority will aim at sta-
bilizing the economy around the new inflation 
target (via the Taylor rule). Thus, expecting a 
persistent price growth in the future, households 
increase their consumption relative to savings 
resulting in a persistent growth in the aggregate 
demand. To accommodate the increased aggre-
gate demand, the production sector responds by 
increasing output leading to the expansionary 
effect on the aggregate output. The firms’ capac-
ity to increase production, however, depends on 
their ability to raise the production input, i.e., 
labor. Intuitively, it is easier for firms to hire 
when there is a pool of unemployed looking 
for a job—which is the case in the model with 
labor market frictions. It is easy to see that even 
if the labor market participation were kept at a 
fixed level, the model with labor market friction 
would still produce an expansionary effect on 
output following the shock: with a surge in the 
number of new vacancies, the market tightness 
would decline, leading to a higher probability of 
finding a job and, consequently, to lower unem-
ployment and higher aggregate output.

While our analysis suggests that the labor 
market frictions significantly magnify the effect 
of output to the inflation target shock, this is 
not the case for a standard nominal interest rate 
shock. Figure 2 depicts the impulse responses of 
the various endogenous variables of the model 
to a negative nominal interest rate shock of one 
standard deviation in the model with flexible 

3 The model without labor market frictions has perfectly 
competitive labor market so that ​​W​t​​/​P​t​​  =  MR​S​t​​​.
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Figure 2. Nominal Interest Rate Shock: Effect of Labor Market Frictions under Flexible Wages

Notes: This figure presents the impulse responses of various endogenous variables of the model to a positive nominal interest 
rate shock of one standard deviation in the model with flexible wages. The blue dotted line is the model with the labor mar-
ket frictions, and the black solid line is the model without the labor market frictions (perfectly competitive labor market). All 
x-axes are in quarters. 
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Figure 1. Inflation Target Shock: Effect of Labor Market Frictions under Flexible Wages

Notes: This figure presents the impulse responses of various endogenous variables of the model to a positive inflation target 
shock of one standard deviation in the model with flexible wages. The blue dotted line is the model with the labor market fric-
tions, and the black solid line is the model without the labor market frictions (perfectly competitive labor market). All x-axes 
are in quarters. 
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wages. Figure 2 replicates the result from Galí 
(2010), showing that under quantitatively real-
istic labor market frictions the responses of the 
real variables to the nominal shock are not sig-
nificantly altered by the presence of the frictions. 
Because of the short-term nature of a standard 
monetary shock, quantitatively realistic labor 
market frictions are not sufficiently large enough 
to affect the dynamics in the model. Intuitively, 
following a negative standard monetary shock 
firms increase their production only on impact 
without the need to sustain it for multiple peri-
ods—this appears to be not long enough for 
the labor market frictions to have a meaningful 
effect. In contrast, due to the persistence of the 
inflation target shock firms need to increase their 
production for a long period to accommodate 
the increased demand.

We note that the effect of the inflation target 
shock on the real variables in the model with 
flexible wages is rather quantitatively small. 
The reason is that most of the shock is com-
pletely absorbed by inflation. Therefore, next, 
we assume sticky wages and examine the effect 
of this assumption on the transmission of the 

inflation target shock in the model with the labor 
market frictions. Figure  3 depicts the impulse 
responses of the various endogenous variables 
of the model with labor market frictions to a pos-
itive inflation target shock of one standard devi-
ation under sticky wages by setting ​​θ​w​​ = 0.75​. 
We contrast these results to the case with flexi-
ble wages—that is, when ​​θ​w​​  =  0​. As seen from 
the figure, assuming sticky wages substantially 
magnifies the effect of the shock on real vari-
ables. Intuitively, since wages cannot quickly 
adjust upward under the increased aggregate 
demand, the firms are able to hire more workers, 
which results in a stronger increase in the output. 
Interestingly, the model predicts a simultaneous 
decline in real wage and unemployment follow-
ing the shock to the inflation target shock. The 
reason is that under persistently high inflation 
and sticky wages the real wages are deflating 
making reducing the marginal cost and allowing 
for more hiring.

Note that the labor force increases relatively 
less employment under sticky wages than under 
flexible ones, which can be seen by comparing 
Figures  1 and 3. This is because the marginal 

Figure 3. Inflation Target Shock and Labor Market Frictions: Effect of Sticky Wages

Notes: This figure presents the impulse responses of various endogenous variables of the model with labour market frictions 
to a positive inflation target shock of one standard deviation. The red dashed line is the model with sticky wages, and the blue 
dotted line is the model with flexible wages. All x-axes are in quarters. 
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expected benefit of job market participation is 
decreasing in wage inflation. Intuitively, when 
wages cannot readily readjust, the benefit of par-
ticipation declines due to wage inflation since 
once in the market and employed a worker gets 
a deflating real wage without a possibility to 
promptly reset it. As a result, when wages are 
sticky, employment grows relatively more from 
the pool of unemployed than from the pool of 
those who do not participate in the labor market.

Finally, Figure 4 offers some sensitivity 
analysis by plotting the impulse responses of 
the various endogenous variables of the model 
with the labor market frictions and sticky wages 
under different values for (steady-state value 
of) unemployment and the cost of hiring. These 
results are, in general, in line with our intuition. 
For example, by recalibrating the model so that 
it has larger steady-state unemployment (which 
is equivalent to assuming either a larger separa-
tion rate ​δ​ or a lower rate of filling a vacancy ​x​), 
we find that the real effect of the inflation target 
shock increases. On the other hand, by increas-
ing the cost of hiring, we find that the real effects 
of the shock decline and the shock itself is more 
absorbed by inflation.
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Figure 4. Impulse Responses to an Inflation Target Shock: Varying Labor Market Conditions

Notes: This figure presents the impulse responses of various endogenous variables of the model to an inflation target shock of 
one standard deviation under different labor market conditions. The blue dashed line with dots corresponds to the model with 
higher unemployment, the red dotted line is the baseline model, and the black line with dots is the model with lower job find-
ing rate. All x-axes are in quarters. 

III.  Conclusion

In this paper, we study the transmission of 
persistent monetary policy shocks, which target 
long-term inflation expectations, using a New 
Keynesian (NK) model with labor market fric-
tions. Our analysis predicts that labor market 
conditions, which are shaped by labor market 
frictions, play important role in the transmission 
channel of the persistent inflation target shock. 
Results from the NK model indicate that: (i) 
quantitatively reasonable labor market frictions 
amplify the real effect of the inflation target 
shock, (ii) increasing the pool of unemployed 
further increases the real effect of the inflation 
target shock, while (iii) more restricted access 
to labor (e.g., higher hiring costs) leads to a 
smaller reaction of real output but a higher reac-
tion of inflation.

The results of our analysis are relevant to 
the current policy debate. For example, in a 
recent speech, Chairman of the Fed J. Powell 
announced a course to higher long-run inflation 
expectations aiming to stimulate employment 
and inflation in the United States (Powell 2020). 
Our results indicate that such a policy may have 
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only little effect on output due to labor market 
frictions.
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