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Abstract

Current Population Survey (CPS) data over the period from 1994 - 2008 shows that in‡ation has a positive e¤ect on the residual wage dispersion. To explain this phenomenon, we
introduce uncoordinated job searches into a general equilibrium monetary search framework.
Our model shows that the uncoordinated job searches by unemployed workers give rise to an
equilibrium where a …rm is matched with zero, one or multiple job applicants. The ex post
di¤erence in matching probabilities generates a two-point wage dispersion among identical
workers when the Mortensen rule is implemented in the wage determination process. In
our model, in‡ation positively in‡uences the wage dispersion directly through its impact on
…rm’s real pro…t and indirectly through the e¤ect of in‡ation that spills over from the goods
market to the labor market. With reasonable parameter values, the calibrated model can
account for most of the observed responses of residual wage dispersion to in‡ation.

JEL Categories: E40, J31
Keywords: In‡ation, Residual Wage Dispersion, Uncoordinated Job Search, Spillover
E¤ect
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1

Introduction

It is well documented in the labor literature that approximately two-thirds of the wage
dispersion remains unexplained after controlling for observed characteristics of workers and
jobs (Katz and Autor, 1999). Examining these large observed residual wage dispersions has
been an extensively researched topic. Some search-based works explain the existence of the
residual wage dispersion (among identical workers) as an equilibrium outcome. These studies
assume on-the-job searches (Burdett and Mortensen, 1998; Kumar, 2008), heterogeneity
in …rms (Burdett et al:; 2001; Shi, 2002; Postel-Vinay and Robin, 2002), or a two-track
unemployment insurance bene…ts system (Albrecht and Vroman, 2001). Some other studies
examine the relationship between in‡ation and wage dispersion.1 With the assumption of
nominal wage rigidity, Sheshinski and Weiss (1977), Benabou (1988), and Diamond (1993)
explain why in‡ation positively a¤ects wage dispersion by using a [s; S] strategy in wage
settings. Cysne et al: (2005) propose an alternative explanation by assuming di¤erentiated
access to the transacting assets between the rich and the poor.
This paper connects these two streams of literature by studying the e¤ect of in‡ation on
residual wage dispersion. The empirical evidence based on Current Population Survey (CPS)
data from the United States suggests that in‡ation has a positive e¤ect on the residual wage
dispersion.2 Following the labor literature, we calculate residual wage dispersion over the
1

Some recent studies examine other determinants of wage/income dispersions. For example, GarciaPenalosa and Turnovsky (2015) examine the relationship between mobility and income inequality in a Ramsey
model with elastic labor supply and heterogeneous wealth and ability. Kunieda et al: (2014) study how
…nancial development a¤ects inequality within a country.
2
Existing empirical works that examine the relationship between in‡ation and wage dispersion are sparse
and outdated, and the results are mixed. For instance, Hammermesh (1986) analyzes the relationship using
20 two-digit manufacturing industries for the 1955-1981 period in the United States. He …nds that in‡ation
reduces the dispersion in relative wage changes. Similar …ndings are reported for Italy by Erikson and Ichino
(1995), who study metal-manufacturing …rms over the 1976-1990 period. In contrast, a positive relationship
is reported by Bulir (2001), who uses a cross-country database that includes 75 countries. He …nds that the
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period from 1994-2008 after controlling for observed di¤erences in workers and jobs. Our
baseline measure is de…ned as W D90, which is the ratio of high wages (the 90th percentile
of the residual wage distribution) to low wages (the 10th percentile of the residual wage
distribution).3 The estimation results indicate a positive elasticity of residual wage dispersion
with respect to in‡ation. In the case of our baseline measure, when in‡ation is doubled, the
residual wage dispersion increases by 2:22 percent. The positive elasticity result remains
robust across alternative measures of wage dispersion.
To illustrate the positive empirical relationship between these two variables. Figure
1 in Appendix 7.1 shows the scatter plots between in‡ation and a variety of residual wage
dispersion measures, namely four high-low wage ratios, the mean-min ratio, and the standard
deviation of the residual wage distribution (to be discussed in details in Section 2). It is clear
that there exists a robust and positive relationship between in‡ation and the residual wage
dispersion. A similar message is delivered in Figure 2 in which we report the correlation
between these two variables. For instance, in the case of W D90; the correlation is 0:37.
The empirical evidence presented here suggests that in‡ation plays an important role in
understanding the behavior of residual wage dispersion.
To explain the above-documented phenomenon, we develop a monetary search framework
with uncoordinated job searches by workers. In the model, the uncoordinated job searches
give rise to an equilibrium in which vacant …rms are approached by zero, one or multiple
job applications. The ex post di¤erence in matching probabilities generates wage dispersion
among identical workers. We propose a novel channel through which in‡ation positively
positive e¤ect is uniform for all levels of GDP per capita and is robust after controlling for redistributive
policies.
3
For robustness check purposes, we also examine alternative measures used in the literature. Our results
are fairly close to the various measures reported in recent studies. Please see Section 2 for more details.
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a¤ects the residual wage dispersion. In particular, in our model an increase in in‡ation
a¤ects wage dispersion directly through its e¤ect on the real pro…ts of …rms in the goods
market and indirectly through its e¤ect on the matching probabilities in the labor market
(the spillover e¤ect). We show that the direct e¤ect reduces both high wages and low wages.
The indirect e¤ect discourages job openings by …rms, which places further downward pressure
on low wages. As a result, low wages always decline more than high wages in response to an
increase in in‡ation, and the resulting wage dispersion increases.
We contribute to the literature in two dimensions. First, we show that a two-point
wage distribution can be generated among identical workers by taking into account the
friction caused by the uncoordinated job searches of workers, which largely exists in the
labor market, but receives little attention in the existing literature. As such, we view our
paper as complementary to existing works on residual wage dispersion. Second, we highlight
the role of the spillover e¤ect of in‡ation in generating larger residual wage dispersion in
episodes of high in‡ation. This spillover e¤ect is emphasized by Berentsen et al: (2011) and
is the driving force behind the positive e¤ect of in‡ation on unemployment in their study.
We show that the spillover e¤ect is also important to understand the observed positive
relationship between in‡ation and residual wage dispersion.
Uncoordinated job search is a key observation in labor markets. Taking into account this
feature gives rise to ex post di¤erences in matching probabilities among identical workers,
which lead to wage dispersions in the model. Uncoordinated job search refers to a situation
in which unemployed workers cannot coordinate in sending out their job applications due to
information asymmetry problems, and thus randomize their applications over job positions.4
4

A large number of empirical works examine the importance of information asymmetry in explaining
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The uncoordinated nature of the job search process implies that some vacant …rms might
attract more than one applicant, while others might not. Thus, an ex post dispersion in
matching probabilities arises among ex ante identical workers, which leads to di¤erences in
the workers’ outside opportunities and therefore in post-employment wages. Several theoretical papers, such as Ochs (1990) and Cao and Shi (2000), explore the importance of
this lack-of-coordination problem in shaping the wage dispersion in a large frictional labor
market where communication is incomplete or impossible. However, despite its popularity
and importance, this feature has received little attention in the literature on the e¤ect of
in‡ation on wage dispersion. Our paper …lls this gap.
In this paper, we implement the Mortensen rule proposed in Mortensen (1982) to generate
wage dispersion among identical workers. Mortensen (1982) proposes an allocation rule in
matching games that ensures e¢ ciency. Speci…cally, the rule "allocates the total capital
value of each match to the contacting agent less a compensation paid to the contacted
agent equal to the latter’s foregone value of continued search." According to the Mortensen
rule, the contacted agent is indi¤erent between forming a match and his or her outside
option.5 In our model, …rms post vacancies looking for workers, while unemployed workers
randomly apply for vacancies, ignorant of the decisions of other workers. Such a random
search process implies that each …rm may end up attracting zero, one (bilateral meeting) or
many job applicants (multilateral meeting). In the case of a bilateral meeting, the …rm is
the contacted agent and the worker is the contacting agent. Applying the Mortensen rule
suggests that the worker extracts the entire surplus from a match and thus receives high
residual wage dispersion. For example, Montgomery (1991), Topa (2001), and Munish (2003).
5
Julien et al. (2011) show how to implement the Mortensen rule as an equilibrium in a dynamic labor market. They argue that in settings where meetings can be multilateral, the Mortensen rule can be
implemented as a local auction conducted by workers with …rms search directed by posted reserve prices.
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wages. However, in the case of a multilateral meeting, one of the job applicants will be
contacted by the …rm to form an employment relation. Hence, the …rm is the contacting
agent and the worker is the contacted agent. As a result, the Mortensen rule allocates the
entire surplus to the …rm, and assigns the worker low wages.
The so-called spillover e¤ect is crucial to generating an enlarged wage dispersion in response to an increase in in‡ation. The central insight is that the spillover e¤ect makes low
wages more responsive to changes in in‡ation. We show that in equilibrium, the low wages
are a weighted average of the high wages and the value of the non-market activities of an
unemployed worker (mainly unemployment insurance (UI) bene…ts in our model). In the
context of high in‡ation, the real pro…ts of …rms decrease, which directly reduces the high
wages (equal to real pro…ts) and the low wages. In addition, the e¤ect of in‡ation spills over
from the goods market to the labor market in the following way: the decrease of the real
pro…ts in the goods market reduces the incentives for …rms to post vacancies in the labor
market, which creates a tighter labor market and makes it more di¢ cult for workers to …nd
jobs with high wages (fewer bilateral meetings). As a result, the low wages move closer to
UI bene…ts. With a su¢ ciently low value of UI bene…ts, we show that the low wages further
decrease. Thus, an increase in the in‡ation rate leads to a larger wage dispersion.
Confronting the model with CPS data from the United States, we show that our calibrated
model is able to reproduce the observed elasticity of the residual wage dispersion with respect
to in‡ation. In the baseline calibration, where the UI bene…ts b are assumed to be zero, the
predicted elasticity is 2:17 percent, which is fairly close to its empirical counterpart (2:22
percent) based on the measure of W D90. Deviation from the baseline measure of wage
dispersion does not qualitatively change the main results. When we set the UI bene…ts at
7

the statutory replacement ratio of 0:4 as chosen by Shimer (2005) or at the e¤ective UI
replacement ratio of 0:25 as calculated in Zhang and Faig (2012), the model’s …t decreases,
but the model is still able to account for a large proportion of the observed response of
residual wage dispersion to in‡ation. For example, in the case of W D90; increasing b to 0:25
reduces the predicted elasticity from 2:17 to 1:85; and the model can account for 83:3 percent
of the observed elasticity (= 1:85=2:22). A further increase to 0:4 decreases the predicted
elasticity to 1:39, while the model’s explanatory power still remains sizable at approximately
62:6 percent. Finally, we deviate from the baseline calibration by increasing the markup
ratio, the convexity of the cost function, and the elasticity of the real demand for money
with respect to the nominal interest rate. We also impose alternative UI systems on the
model economy. We …nd that the results remain robust, the elasticity of the residual wage
with respect to in‡ation increases in most cases and slightly decreases in others.
Our paper builds on the work of Berentsen et al: (2011). Their framework provides explicit microfoundations for both money and unemployment and thus serves as a natural
environment for studying the long-run relationship between monetary policy and labor market outcomes. We deviate from Berentsen et al: (2011) in the way we model job searches
and the wage determination process to address the question of interest. Our work is closely
related to that of Julien et al: (2006) in that both papers emphasize the role of the lack of
coordination in accounting for wage dispersion. However, there are two main di¤erences:
First, their work focuses on uncoordinated searches by …rms, while ours emphasizes this friction from the perspective of workers. Second, Julien et al: (2006) study why wage dispersion
exists among identical workers, while our paper aims to examine the relationship between
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in‡ation and residual wage dispersion.6
The remainder of the paper is organized as follows. Section 2 documents the key facts
characterizing the relationship between the residual wage dispersion and in‡ation for the
period from 1994 to 2008. Section 3 develops a model featuring uncoordinated job searches
by workers with wages determined through the Mortensen rule. Section 4 characterizes the
equilibrium and presents the model’s predictions for the impact of in‡ation on di¤erent wage
levels and the resulting wage dispersion. In addition, the intuition of the results is discussed.
Section 5 calibrates the model to the CPS data in the United States and quanti…es the
steady-state e¤ect of in‡ation on wage dispersion. Section 6 concludes.

2

Data and Facts

Before we proceed to the data, it is worth noting that the model to be described in Section
3 predicts a two-point wage distribution in a model economy where both workers and …rms
are identical in all respects. To be consistent with the model, we measure residual wage
dispersion in this section by using household-level data from the United States. That is, we
calculate the residual wage dispersion by eliminating all wage variations caused by observed
di¤erences in workers and jobs.
The data we use are from the Current Population Survey (CPS). Starting in 1994, the CPS
contains a variety of demographic characteristics, including age, sex, race, marital status,
and educational attainment. Additionally, it contains useful information on jobs, such as
6

Julien et al: (2006) also allow for heterogeneity in productivity in job vacancies to generate wage dispersion, whereas we abstract from this feature. However, we do take the e¤ect of productivity on wage
dispersion into account as we control for productivity in the estimation. Please see Section 2 for details.
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occupation and industry. This information enables us to precisely calculate measures of
residual wage dispersion. We choose one quarter as a period and examine data from 19942008.7 Appendix 7.2 provides a description of the survey and the selection criteria we adopt.
With regard to the measure of wages, we choose hourly wages from main jobs instead of
monthly wages. By doing so, we take into account the fact that di¤erences in monthly wages
may re‡ect di¤erences in hours worked.
To obtain the empirical relationship between wage dispersion and in‡ation, we analyze
the data in two steps. First, we construct the measures of residual wage dispersion. Second,
we examine the relationship between in‡ation and the residual wage dispersion. Following
Hornstein et al: (2007), for every quarter in the period from 1994-2008, we run an OLS
regression on an individual’s nominal hourly wage (in log) where we control for gender, race,
marital status, education, experience (age minus years of education minus …ve), industry,
occupation, a dummy for union member, and the interaction between occupation and experience to capture occupation-speci…c tenure pro…les. The regression gives us the residual
nominal wage (in log) distribution for each quarter over the sample period. We then divide
the residual nominal wage (in log) distribution by the consumer price index and use an exponent with a base of e to "undo" the logarithm. This procedure provides us the residual
real wage (in level) distribution.
7

We exclude the data before 1994 because the data on hourly wages (main job) that are used to construct
the residual wage dispersion in this paper are not available until 1994. Only data on hourly earnings are
available for the period from 1989-1993, which di¤er from the hourly wages (main job) in several respects.
First, hourly earnings include hourly wages, tips, commissions, and other sources of income. Second, the
question about hourly earnings could be answered by any member of a household, while hourly wages (main
job) measure the wage rates received by the household head. Third, hourly earnings re‡ect earnings from
all jobs, while hourly wages only carry information from the main job. Due to these di¤erences, we exclude
the data before 1994.
The reason that we choose to examine data up to September 2008 is because the global …nancial crisis,
which peaked in late 2008 and early 2009, resulted in a signi…cant decline in economic activity and prolonged
unemployment.
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We are now ready to calculate the measures of residual wage dispersion. Following the
standard practice in the labor literature on wage dispersion, such as Card and DiNardo
(2002), we use the ratio of the 90th percentile of residual wages to the 10th percentile— the
so-called 90

10 wage gap– as our baseline measure. Our measure of the residual wage

dispersion (W D90) in quarter t is then given by

W D90t =

wage90t
;
wage10t

where wage90 and wage10 are the 90th and the 10th percentile of the real residual wage
distribution in quarter t = 1; :::; T . The mean of the time series of W D90t (t = 1; :::; T ) is
2:35 and is reported in the …rst column of Table 1.
Table 1
Wage Dispersion (residual)
Mean

W D90

W D85

W D80

W D75

Mean-min

S:D:

2:35

1:97

1:72

1:54

1:56

1:46

NOTE: WD90, WD85, WD80, and WD75 are four measures of wage dispersion calculated as the ratio
of high wages (90th, 85th, 80th and 75th percentile of the residual wage distribution, respectively) to low
wages (10th, 15th, 20th and 25th percentile of the residual wage distribution, respectively). Mean-min refers
to the 50th

10th percentile wage gap. S:D: stands for the standard deviation of the real residual wage

distribution.

Because both low wages and high wages are likely to be subject to outliers, as a check
of robustness, we also examine three other measures of wage dispersion, namely, W D85;
W D80, and W D75: They are the ratios of the high wages (85th, 80th, and 75th percentile of
the residual wage distribution, respectively) divided by the corresponding low wages (15th,
20th, and 25th percentile of the residual wage distribution, respectively). The next three
columns of Table 1 present the mean of these three alternative measures, which range from
11

1:97 to 1:54. In the quantitative exercise conducted in Section 5, we use these four measures
as targets for wage dispersion, with W D90 as our preferred measure.
Our measures of the high-low wage ratios prove to be consistent with other alternatives
used in the literature. For example, we examine the mean-min ratio, which is calculated as
the ratio of the 50th percentile of the residual wages to the 10th percentile. The mean-min
ratio in our sample averages 1:56, which is fairly close to the estimates in recent works.
For example, Hornstein et al: (2007) …nd mean-min ratios between 1:5 and 2 based on the
November 2000 OES survey and the 1967-1996 waves of the PDIS survey. Acemoglu (2002),
Lemieux (2006) and Autor et al: (2008) …nd mean-min ratios between 1:7 and 1:9 for male
workers. In addition, we examine the standard deviation of the residual wage distribution.
Card and DiNardo (2002) argue that this measure is fairly close to the measure of the 90 10
wage gap, with di¤erences mainly re‡ecting top-coding and the treatment of very low wage
observations. In line with their argument, the mean of the standard deviation in our sample
is approximately 1:46, which is close to the 75

25 percentile wage ratio of approximately

1:54. Table 1 summarizes all of the measures of wage dispersion discussed above.
Next, we examine the relationship between in‡ation and residual wage dispersion. To
formally estimate the impact of changes in in‡ation on residual wage dispersions, we run the
following regression log(Yt ) =

0+

1 time +

2

log(inf lationt ) +

3

log(productivityt ), where

Yt are the measures of residual wage dispersion constructed above.8

2

is the coe¢ cient

of interest, and it measures the elasticity of the residual wage dispersion with respect to
in‡ation. Table 2 reports the regression results for our four measures of residual wage
dispersion.
Table 2 shows that changes in in‡ation have a signi…cant positive e¤ect on residual wage
dispersion in all cases. For example, in the case of W D75, the elasticity of W D75 with
respect to in‡ation is approximately 0:0131, which suggests that if the in‡ation rate doubles,
say from 2:74 (the mean over the sample period) to 5:48 percent, the wage dispersion will rise
by 1:31 percent. In the case of W D90; our preferred measure, the impact becomes stronger;
8

We control for the time trend because both in‡ation and the residual wage dispersion are likely to change
over time. Productivity is controlled for because a number of studies, such as Card and DiNardo (2002),
argue that changes in productivity a¤ect high wages and thus the wage dispersion. Following Shimer (2005),
productivity is measured by output per worker in the business sector.
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with the same change in in‡ation, W D90 increases by 2:22 percent. It is worth noting
that although the estimated impact on the wage dispersion is moderate, it is signi…cant and
robust.

Table 2
E¤ects of In‡ation on Residual Wage Dispersion
Variables

Wage
log(W D90)

log(inf lation)
R

2

log(W D85)

0:0222

0:0175

0:302

0:307

(0:0088)

Dispersion (WD)

(0:0071)

log(W D80)
0:0161

0:0131

(0:0059)

(0:0050)

0:283

NOTE: 1. The regression takes the speci…cation of log(Yt ) =
3

log(W D75)

0

0:226
+

1 time

+

2

log(inf lationt ) +

log(productivityt ), where Yt are the measures of the residual wage dispersion calculated as the ratio

of high wages (90th, 85th, 80th and 75th percentile of the residual wage distribution, respectively) to low
wages (10th, 15th, 20th and 25th percentile of the residual wage distribution, respectively). 2. Standard
errors in parentheses. 3. Asterisks stand for the signi…cance level: ***p<0.01,**p<0.05.

3

The Model

Time is discrete, and agents are in…nitely lived. Each time period is characterized by three
distinct markets in which agents meet to conduct economic activities: a decentralized labor
market (LM), a decentralized goods market (DM), and a centralized goods market (CM).
The LM is designed in the spirit of the labor search theory of Mortensen and Pissarides
(1994), and the DM is designed in the spirit of the monetary search theory of Lagos and
Wright (2005). The CM functions as a clearing market. We assume that the markets open
sequentially in each period, beginning with the LM and followed, in turn, by the DM and
CM, as shown in Figure 3. All agents discount each time period at a uniform rate

2 (0; 1).

Discounting occurs following CM activity and preceding LM activity.
There are two types of private agents: …rms (f ) and workers (h). The set of potential
…rms is arbitrarily large, and the set of workers is normalized to 1. Although all workers
are continuously active in the model, some inactive …rms always exist. Inactive …rms may
13

choose to become active at any time. Such …rms enter the LM when it is possible to make
positive economic pro…ts. Workers provide labor and consume output to maximize their
lifetime utility. Firms employ labor and sell their output to maximize pro…ts, which are then
paid as dividends to workers.
Money is intrinsically useless, perfectly divisible and storable. The quantity of …at money
per capita at the beginning of period t is Mt . We assume that Mt+1 = (1 + )Mt , where
is constant and new money is injected by lump-sum transfers to workers in the CM. The
price of goods in terms of money in the CM is pt . We restrict our attention to steady-state
equilibria in which the real value of aggregate money balances M=p is constant, which implies
that pt+1 = (1 + )pt , and

is the in‡ation rate between this and the next CM.

To facilitate the presentation of the model, we omit time indices and use a
^ to denote the
value of any variable a in the next period. In addition, we convert all nominal variables into
real terms in the following manner. When an agent enters the CM with m dollars, we let
z = m=p denote his real balances. He then brings z^ = m=p
^
out of this market and into the
next period, still de‡ated by p. The price level in the next CM is p^, so the real value of
money is z^^, where ^ = p=^
p = 1=(1 + ) converts z^ into the units of the numeraire in that
market.
The value functions for the LM, DM and CM are Uej , Vej and Wej , respectively. The value
functions depend on agent type j 2 fh; f g and employment status e 2 f0; 1; 2g ; where
e = 2 indicates that the agent is currently in a high-wage contract in the LM, e = 1 indicates
that the agent is currently in a low-wage contract in the LM, and e = 0 indicates that the
agent is unmatched in the LM. The value functions also depend on other state variables that
are de…ned below. In the discussion that follows, we consider a representative period t and
discuss the details of the three markets.
The LM: unemployed workers and vacant …rms randomly search to establish employment
relations.9 In each period, workers have one indivisible unit of labor service to sell to …rms,
and the …rms are able to accommodate only one job applicant.10 If a worker and a …rm
9

It is standard in the search literature to assume random search in the model with homogenous workers
and …rms. Rogerson et al: (2005) provides a detailed survey on modelling strategies for the job search
process.
10
It is a standard assumption in the labor search literature that …rms are capacity constrained. This
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form a match successfully, the match produces output y immediately. The …rm then sells
the output in the DM and/or CM, and the wage is paid in the CM. The existing matches
are subject to an exogenous separation shock at a rate

in the LM.

At the beginning of a period, …rms post vacancies looking for workers. Due to the lack
of coordination in the job search, workers randomly choose to apply to one and only one
vacancy and are ignorant of the decisions of other workers. The lack of coordination in the
job search yields a match outcome where the unemployed …rms could be approached by zero,
one or multiple job applicants.
We implement the Mortensen rule here to generate a two-point wage dispersion among ex
ante identical workers. Mortensen (1982) proposes an allocation rule that ensures e¢ ciency
in matching games. In particular, the rule allocates to the contacting agent the total surplus
of a match net of the outside option value of the contacted agent. To understand this rule,
consider a matching game where two types of agents, type 1 and type 2, meet to exploit
some production opportunity that yields a capital value B. Suppose that the outside option
values for type 1 and type 2 are V1 and V2 ; respectively. If the type 1 agent is contacted
by the type 2 agent, that is, the type 2 agent is the contacting agent, or equivalently, the
initiator of the match, according to the Mortensen rule, the type 2 agent receives B

V1 :

the surplus from forming the match (B), net of the outside option value of the type 1 agent
(V1 ). Meanwhile, the type 1 agent receives V1 because he (the contacted agent) is indi¤erent
between forming a match and his outside option, and vice versa.
In our model, in the case where the worker contacts the …rm and forms a match immediately (bilateral meeting), the worker (contacting agent) extracts all of the gains from a
match and receives a high wage wh . As shown in Section 4.2, the high wage is the wage level
such that the …rm (contacted agent) is indi¤erent between employing the worker and not
employing the worker (…rm’s outside option). In the case where more than one job candidate arrives at a …rm (multilateral meeting), the …rm randomly contacts one of the applying
workers to form a match. Each applicant has an equal probability of success. In this case,
the …rm (contacting agent) receives all of the surplus and o¤ers the worker a low wage wl :
assumption is broadly consistent with what is observed in reality; a …rm often receives many job applications
but it can only accommodate one of them.
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We will show that the low wage is the wage level such that the successful job applicant
(contacted agent) is indi¤erent between working and not working (worker’s outside option).
Unsuccessful applicants in multilateral meetings remain unemployed and receives UI bene…ts
until the next period.
To summarize, the wage that a worker receives can take two possible values:
8
< wh bilateral meeting
w=
: wl multilateral meeting, if successful.

The DM : …rms and workers randomly search for one another to trade consumption goods.
Employed …rms with output y search for a worker to purchase …rms’ output or at least a
proportion of the output. Workers, including those who are both employed and unemployed,
carry …at money and search for a …rm from which to purchase consumption goods and enjoy
utility. Once paired in the DM, the …rm and the worker bargain over the terms of trade.
The standard assumptions of monetary search theory are pivotal to the functioning of this
market. Workers and …rms are anonymous and meetings are quid pro quo.11
The CM : agents trade in the centralized (Walrasian) market. Consumption goods that
are not sold in the DM are transformed and transferred to the CM by …rms that either
searched without success in the DM or that found a match in the DM but did not sell their
entire inventory. All income due by …rms to workers (wages and dividends) is also paid in
this market. Access to the centralized market during each period ensures the tractability of
the model by causing the distribution of the money holdings of workers to degenerate.
Workers
A representative worker h with employment status e enters the CM with real balance
z. Within the CM, h maximizes utility with respect to the choice of consumption goods
purchased, which is denoted by x, and the real balance to be carried into the next time
11

Various assumptions can be made concerning price determination in the DM, including bargaining, price
taking and price posting with directed searches. We focus on bargaining in this study because it is simple
and standard in the literatures on monetary search.
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period, which is denoted by z^, to solve
Weh (z) = max x + Ueh (^
z)

(1)

x;^
z

s:t: x + z^ = z + we +

+

T

where we is the real wage and
8
>
>
wh if e = 2
>
<
we =
wl
if e = 1
>
>
>
: b otherwise:

Note that a wage is paid in the CM even though matching occurs in the LM. b is the
unemployment bene…t provided by the government in real terms, and b < wl < wh .

is the

dividend income that is derived from …rm pro…ts, and T is a lump sum tax charged by the
government.

is a lump sum payment injected by the central bank in each period.

Inserting the budget constraint into (1) yields
Weh (z)
where Ie = we +

+

= Ie + z + max
z^

n

o
h
^
z^ + Ue (^
z)

(2)

T is the agent’s after-tax income conditional on e. The assumption

of quasi-linear utility is crucial here. Notice that Weh is linear: @Weh =@z = 1. Moreover, from
(2), the optimal choice of z^ is clearly independent of z and Ie but does appear to depend
on e through Ueh . However, as will be shown later, the utility function of the worker is
independent of e, which makes the derivative of U^eh and, hence, z^ independent of e. Thus,
every worker brings the same z^ out of the CM. The assumption of a quasi-linear utility
function makes the model become analytically tractable.12
In the DM, agents interact in a decentralized market with anonymous bilateral matching.
Once matched, workers and …rms bargain over the terms of trade (q; d), where q and d are
the units of goods and the real dollars exchanged, respectively. For h with money holdings
12

What complicates the analysis in monetary search models is the endogenous distribution of money
holdings. An alternative way to make money holdings degenerate was proposed by Shi (1997). In his model,
the fundamental decision-making unit is not an individual but a family with a continuum of agents. By law
of large numbers, every household brings the same amount of money balances. See Lagos and Wright (2005)
for a detailed discussion of these two approaches.
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z and employment status e, the value function is
Veh (z) =
where

h

h

[v(q) + Weh ( z

h

d)] + (1

)Weh ( z);

(3)

is the probability of h meeting a …rm. We multiply any real balances taken out

of the DM by

to obtain their value in the CM. v(q) is the utility, and we assume that

v(0) = 0, v 0 > 0 and v 00 < 0.
The probability of trade is a matching function determined by the measure of workers
and …rms, denoted by B and S, respectively, who are active in the DM.

h

= M (B; S)=B.

Matching function M satis…es the usual matching function assumptions, including constant
h

returns,

= M (Q; 1)=Q, where Q = B=S is the DM tightness. We assume that M (Q; 1) is

strictly increasing in Q, with M (0; 1) = 0 and M (1; 1) = 1, and that M (Q; 1)=Q is strictly
decreasing, with M (0; 1)=0 = 1 and M (1; 1)=1 = 0. As all workers participate in the DM,
B = 1. Firms that are matched in the LM, those with e = 1; 2, participate in the DM; thus,
u, where u is the unemployment rate. The matching function can be written as

S =1
h

= M (1; 1

u).

The analysis now progresses to the LM, in which the key features of this paper are located.
In the LM, the value function for h is constructed according to employment status
Ueh (z) = V0h (z) + (1
U0h (z) =
where

h h
1 V1 (z)

+

)Veh (z); where e = 1; 2, and
h h
2 V2 (z)

+ (1

h
1

h
h
2 )V0 (z);

is the exogenous rate at which LM matches are destroyed. For simplicity, we assume

that if a match is destroyed, h cannot gain employment until the next LM meeting.
h
2

(4)

h
1

and

are the endogenous rates at which a worker enters a low-wage contract (the worker enters

a multilateral meeting and is successfully chosen by the …rm) and a high-wage contract (the
worker enters a bilateral meeting with the …rm), respectively. The matching rates,
h
2,

h
1

and

depend on u and v, where u is unemployment and v is the number of vacancies posted

by …rms.
This description completes the outline of the representative worker’s one-period problem.
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The three value functions for h can be collapsed into one Bellman equation. Substituting
Veh (z) from (3) into (4) and using the linearity of Weh gives:
Ueh (z) =

h

U0h (z) =

h

[v(q)
[v(q)

d] + z + W0h (0) + (1
d] + z +

h
h
1 W1 (0)

)Weh (0); where e = 1; 2, and
h
h
2 W2 (0)

+

h
h
2 )W0 (0):

h
1

+ (1

Inserting these into (2), in the steady state, the CM problem becomes
^ 0h (0)+(1
Weh (z) = Ie +z+ [ W
W0h (z)

= I0 +z+ [

^ eh (0)]+max
)W
z^

h ^ h
h ^ h
1 W1 (0)+ 2 W2 (0)+(1

n

^ h [v(^
q)

^
^d]

h ^ h
2 )W0 (0)]+max
z^

h
1

o
^) ; where e = 1; 2; and

z^(1
n

h

^ [v(^
q)

^
^d]

z^(1

^) :
(5)

Note that the choice of z^ of the worker does not depend on e.
Firms
We now consider the problem of the representative …rm f . Before proceeding to the
markets, we must emphasize that only …rms with e = 1; 2 require money to pay wages and
dividends in the CM. The money that is necessary for wage and dividend payments is raised
each period in the DM and/or CM markets. Thus, f with e = 0; 1; 2 has no need to carry
money from the CM. Considering the LM …rst, the value function of f is
Uef = V0f + (1
U0f =
where

f
1

and

f
2

f f
1 V1

+

)Vef ; where e = 1; 2, and
f f
2 V2

+ (1

f
1

f
f
2 )V0 ;

are the endogenous rates at which active yet vacant …rms enter low- and

high-wage contracts, respectively. Again, the matching rates

f
1

and

f
2

are functions of the

LM variables u and v.
Participation for f in the DM and CM requires e = 1; 2. If e = 1; 2, then f carries output
y to the DM and sells a quantity q, where q 2 [0; y]. The residual y
x = (y

q is transformed into

q) units of the CM goods and sold in the subsequent CM with

The opportunity cost of sale is de…ned as c(q) = y
19

(y

0

0 and

00

o

< 0.

q). Unless otherwise stated, we

assume that

is linear such that x = y

q and c(q) = q. For a …rm entering the DM with

e = 1; 2,
Vef =
where

f

f

Wef (y

= M (B; S)=S = M (1=(1

f

q; d) + (1

)Wef (y; 0);

u); 1) is the probability of f meeting and trading with

a worker in the DM. Wef (x; z) for e = 1; 2 is the value of entering the CM with x units of
the CM consumption goods and z in cash receipts. The value function for f with e = 1; 2
entering the CM is
Wef (x; z) = x + z

we + U^ef .

where we for e = 1; 2 is the real wage paid by f . Simplifying the expression, we obtain
Vef = R
where R = y +

f

( d

we + [ V^0f + (1

)V^ef ], for e = 1; 2;

(6)

q) is the expected real revenue that an employed …rm earns during

each period. This expression indicates that the expected real revenue is identical for e = 1; 2.
A …rm with e = 0 has no wage obligations and has no output to sell. Such a …rm is
considered to be inactive. An inactive …rm is able to enter the next LM only if it pays a real
cost, denoted by k, incurred in the prior CM. Thus,
n
W0f = max 0; k + [

f ^f
2 V2

+

f ^f
1 V1

+ (1

f
1

^ 0f = 0 by free entry. In the steady state, k = (
where V^0f = W

f ^f
2 )V0 ]

f f
2 V2

+

o

;

f f
1 V1 ).

By (6), k can

be expressed as
k=

1

(1

)

[

f
1 (R

wl ) +

f
2 (R

wh )]:

(7)

Government
The government records a balanced budget in each period. The government collects lump
sum taxes from workers, denoted by T ; consumes G; pays an unemployment bene…t to h
with e = 0, denoted by b; and prints money at rate

^ = (1 + )M , where
such that M

the steady-state in‡ation. In the budget constraint for h in the CM,

is

= M=p. New money

is injected as lump-sum transfers to workers in the CM. We assume that the government
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budget constraint is G + bu = T + M=p.
Because we focus on the steady-state analysis, by the Fisher equation 1 + i = (1 + )= ,
we can equivalently describe the monetary policy in terms of setting the nominal interest
rate i or the growth rate of money . We always assume i > 0, although we do consider the
limit as i ! 0, which is the Friedman rule.13

4

Equilibrium

4.1

The Goods Market

As noted previously, f and h meet and bargain bilaterally over (q; d) in the DM. Let 2 (0; 1]
denote the bargaining power of h. The surplus for h is v(q) + Weh ( z
v(q)

d)

d, by using the linearity of Weh (z). Similarly, the surplus for f is d

Weh ( z) =
q. Thus, the

Nash bargaining problem is
max [v(q)

d] [ d

q;d

s.t. d

z and q

q]1 ;

(8)

y, which says that the parties cannot leave with negative cash balances

or inventories. Without a loss of generality, we assume that q < y. The solution of (8)
depends on z if and only if the constraint d
where v 0 (q ) = 1 and d = (1

z binds. If it does not bind, then q = q ,

)v(q ) + q . However, as established in Lagos and Wright

(2005), in any monetary equilibrium, h will spend all of his cash holdings so d = z.14 Then,
q solves the …rst-order condition from (8) with d = z, which we can write as
z = g(q)

v 0 (q)q + (1
v 0 (q) + 1

)v(q)

:

(9)

We are now able to use what we know about the bargaining solution to solve the equilibrium in the DM. Using equation (5), which is essentially the key equation of the CM and
then (i) inserting d^ = z^ and @ q^=@ z^ = ^=g 0 (^
q ) by virtue of (9), (ii) using the Fisher equation
13

Our qualitative results still hold at the Friedman rule. Derivations are available upon request.
Intuitively, d = z follows from a simple arbitrage argument — why bring more money than you are ever
going to spend? Please see Appendix 7.3 for the proof.
14
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for the nominal interest rate to eliminate 1=( ^) = 1 + i, (iii) inserting the arrival rate
^ h = M (1; 1

u^), and (iv) imposing a steady state, we arrive at
i
M (1; 1

u)

=

v 0 (q)
g 0 (q)

1:

(10)

We refer to equation (10) as the DM curve. Simple conditions guarantee the existence of
a unique monetary equilibrium with q > 0 given any u.15 Routine calculations show that for
i > 0, the DM curve slopes downwards in (u; q) space for exactly the same reasons as those
cited in Berentsen et al: (2011): for higher values of u, there are fewer …rms with output to
sell in the DM; therefore,

h

decreases. The terms of trade may also be adversely a¤ected

for workers as the number of …rms selling consumption goods decreases. These e¤ects are
aggregated to reduce the demand for real money balances z and thus to reduce the amount
of goods traded q via the bargaining solution.
Another important result from (10) is that q < q for all i > 0, where q is the e¢ cient
amount of goods traded, de…ned as v 0 (q ) = 1. In other words, the steady state is e¢ cient if
and only if i = 0 and

= 1. Intuitively, there are two types of ine¢ ciencies. First, workers

do not always …nd a trading partner in the goods market. When it is costly to hold money,
workers choose to carry less than the e¢ cient amount. In the second type of ine¢ ciency, the
choice of …rms to bargain away part of the trading surplus also reduces the incentive to hold
money.

4.2

The Labor Market

To solve the labor market equilibrium condition (7) in terms of (u; q), we must …rst calculate
the two wage levels wh and wl . As previously stated, the high wage in equilibrium is the wage
level at which the …rm (the contacted agent in a bilateral meeting) is indi¤erent between
making a high-wage employment o¤er to a worker and not employing the worker: V2f = V0f .
By contrast, the low wage is the wage level at which a successful candidate (randomly
contacted by the …rm among many job applicants in a multiple meeting) is indi¤erent between
employment status e = 1 and e = 0: V1h = V0h . These two conditions allow us to solve wh
15

Wright (2010) provides a detailed discussion regarding the existence of a unique monetary equilibrium.
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and wl as a function of (u; q). The results are
wh = R = y +
1

l

w =

1

(1

)
h
2

1

f

q], and

[g(q)

b+

(11)

h
2

1

h
2

1

wh :

(12)

Intuitively, in a bilateral meeting where a vacant …rm is approached by exactly one
candidate, the …rm is obliged to hire that candidate. The outside option of the …rm is zero.
As the Mortensen rule suggests, the candidate who initiates the match receives a wage wh
that is equal to the entire value of the match R. If, alternatively, any other candidate also
visits that …rm, then the wage will be negotiated up to its full valuation from the point of
view of the …rm. In this case, the payo¤ to the worker is his continuation value (whether
he actually accepts the job o¤er or not). The low wage wl is a weighted average of workers’
outside value b and the high wage wh (which is equal to a …rm’s revenue R). It is easy to
check b < wl < wh .
Substituting the two wage levels expressed in (11) and (12) into the free entry condition
(7) and then inserting d
k

q by virtue of (9), we obtain

q = g(q)

=

f
1

1

(1

h
2)

[y +

f

(g(q)

q)

(13)

b]:

This equation is the general expression for the LM curve. To map the curve in (u, q)
space, we must de…ne the matching functions

f
1,

f
2,

h
1

and

h
2.

Consider a worker who is unemployed. If v vacancies are posted in the labor market, then
the probability that a worker randomly visits any particular searching …rm is 1=v and the
probability that the worker does not approach a certain …rm is 1 1=v. Then, the probability
that the …rm is not approached by any unemployed workers is (1

1=v)u and the probability

that exactly one worker approaches the …rm in the labor market, de…ned as the matching rate
f
1,

the probability

that more than one worker visits the …rm in the labor market, is 1 (1 1=v)u

(1 1=v)u 1 .

f
2,

is (1

1=v)u 1 , where

= u=v is de…ned as labor market tightness.

For an unemployed worker to enter a high-wage contract, the worker must be the sole
applicant at the …rm to which he or she visits. The probability that the worker is the
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sole applicant is the probability that no other workers visit the …rm. Hence,
to (1

1=v)u 1 . The probability of the worker entering a low-wage contract,

probability of at least two workers arriving at the same …rm, 1

(1

1=v)u

(1

h
2

is equal
h
1,

is the

1=v)u 1 ,

divided by the number of applicants. The average number of applicants at a …rm is best
h
1

approximated by . Therefore,

= (1

1=v)u

(1

(1

1=v)u 1 )= .

This paper considers the e¤ect of in‡ation on wage dispersion in a large economy by
holding

constant and examining the case in which v is a large but …nite number. In this

type of environment, the economy can be closely approximated by the limit economy in
which v ! 1. Using the rule that lim (1 + x=v)v = ex , the labor market matching functions
v!1

are,

f
1

= lim 1
v!1

f
2

= lim (1

(1

1=v)v

h
2

h
1

= lim

1

(1

1=v)v

v!1

1

1=v)v

1=v)v

(1

= e

;

1=v)v = 1

(1

= lim (1
v!1

1

1

e

;

; and

=e

1=v)v

e

1

=

v!1

1

(14)
e

e

:

Finally, the dynamics of unemployment follow from the law of motion:
(1

u) = u(

h
1

+

h
2 ):

(15)

Equation (15) implies a downward-sloping Beveridge curve, that is, @v=@u < 0, which also
suggests that a higher rate of unemployment increases labor market tightness (@ =@u > 0).
Using equation (15) we could solve for and insert v = v(u) into the above matching functions.
Substituting the matching functions (14) into equation (13), we obtain the …nal speci…cation of the LM curve:
k
where

=

1
1

e
(1

e
e

)

y + M(

1
1

u

; 1)[g(q)

q]

b ;

(16)

is now u=v(u) by using (15). This LM curve determines u by taking the value of q

as given. Here, we assume that k < [y

b + g(q )

c(q )]=[1

(1

)] because, otherwise,

it is too costly for …rms to enter and the labor market would simply shut down.
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Di¤erentiating (16) provides the solution that dq=du is negative. The LM curve slopes
downward in (u; q) space. The intuition for this result is simple. There are two general e¤ects
of an increase in u: …rst, …rms and workers are more likely to enter multilateral meetings,
f
1

so

increases and

h
2

decreases; second, it is easier for …rms to compete in the DM, so

f

increases. These two e¤ects encourage the entry of …rms. Thus, the equilibrium value of q
must be reduced to ensure that the free entry condition holds.

4.3

General Equilibrium

We now characterize equilibria. Here is an outline of what will follow, …rst, we determine the
quantity of goods traded in the DM q, taking unemployment u as given. We then determine
u, taking q as given, as in Mortensen-Pissarides (1994). It is convenient to depict these
two relationships graphically in (u; q) space by what we call the DM curve (equation (10))
and the LM curve (equation (16)). The intersection of the DM and LM curves determines
the equilibrium unemployment rate and the quantity of goods (u; q), from which all other
endogenous variables, including the real wages wl and wh , can be easily recovered.
^ =M = 1 + , a stationary monetary equilibDe…nition 1 Given a money supply process, M
rium is a sequence of value functions (Uej ; Vej ; Wej ) for e 2 f0; 1; 2g and j 2 fh; f g, the wage
levels (wh ; wl ) in the LM, the terms of trade in the DM (q; d), the price (p) and the decision
rule for real money holdings (^
z ) in the CM, such that
(i) given prices, the value functions satisfy equations (2), (3) and (4);
(ii) with d = z and q > 0, the terms of trade ( q; d) maximize equation (8);
^ =p;
(iii) the decision rule ( z^) satis…es equation (9), and p is the solution to z^ = M
(iv) the wage levels ( wh ; wl ) satisfy equations (11) and (12).
Figure 4 maps the DM and LM curves in a box B = [0; 1]
DM curve enters B from the left at (0; q0 ), where q0

[0; q ] in (u; q) space. The

q , and it exits at (1; 0). Further

calculations con…rm that the DM curve is concave in B. The LM curve enters B from the
top at (u0 ; q ). If k <

(y

b)=(1

)), then it exits from the bottom at (u1 ; 0)

(1

(see the curve labelled LM1). In this case, a non-monetary equilibrium exists at (u1 ; 0),
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and at least one monetary equilibrium also exists. If k

(y

b)=(1

(1

)), then the

LM curve exits B from the right at (1; q1 ). In this case, a non-monetary equilibrium exists
at (1; 0), and depending on the parameter values, monetary equilibria may also exist (see
the curves labelled LM2 and LM3). Generally, we do not have uniqueness. Monetary and
non-monetary equilibria may coexist. However, a monetary equilibrium may be unique, as
in the calibrations below.
Proposition 1 Steady-state monetary equilibrium exists. If k < (y

b)=(1

(1

)),

then at least one monetary steady state exists in which q < q and 0 < u < 1. If k
(y

b)=(1

(1

)), then a non-monetary steady state exists at (1; 0), and depending on

the parameter values, monetary steady states may also exist. If the monetary steady state is
unique, then an increase in i causes a decrease in q and an increase in u.
The inequality k < (y

b)=(1

(1

)) simply says there would be entry into the

LM even if we shut down the DM. In this case, there exists a nonmonetary steady state
equilibrium at (u1 ; 0), which is exactly the standard Mortensen-Pissarides equilibrium, and
there exists at least one monetary steady state with q > 0 and u < u1 .
In monetary equilibrium, an increase in in‡ation will not a¤ect the LM curve but will
shift the DM curve toward the origin. Therefore, an increase in the rate of in‡ation causes
a decrease in q and an increase in u. The result @q=@i < 0 is standard in monetary search
models: in‡ation is a tax on cash-intensive activity. The result @u=@i > 0 is important
in the sense that there is no role for monetary policy in the Mortensen Pissarides model.
Intuitively, households reduce their holding of real balances as in‡ation increases, which
hurts pro…ts in the goods (retail) market and in turn discourages entry and job creation;
thus, unemployment increases.

4.4

Results

We now consider the e¤ect of in‡ation on the wage dispersion. Formally, we de…ne the wage
dispersion as the ratio between the high wage wh and the low wage wl .
WD =
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wh
:
wl

(17)

Di¤erentiating (17) with respect to i yields mixed result. The sign of the result depends on
the value of the UI bene…ts b (see the discussion below Proposition 2 for the explanation).
However, we can prove that @(W D)=@i > 0 holds when the values of b approach zero. In
Section 5, we will show numerically that with plausible values of b calibrated to the United
States economy, an increase in in‡ation does increase the wage dispersion, which is consistent
with what is observed in the data.
Proposition 2 As the UI bene…ts approach zero, an increase in the rate of in‡ation increases the wage dispersion. Moreover, although both high and low wages decline with in‡ation, the negative e¤ect is always stronger on the low wage than on the high wage.
Proposition 2 proposes an explanation for how in‡ation raises the wage dispersion. The
intuition is as follows. From Equation (11), it is evident that when in‡ation increases, the
quantity of goods traded in the DM declines (Proposition 1), which leads to a decrease in
the trade surplus g (q)

q. As the trade surplus decreases, …rms post fewer vacancies in

the LM, and the steady-state rate of unemployment increases. The labor market becomes
tighter: the u=v ratio increases. Following Berentsen et al: (2011), we refer to this e¤ect
as a spillover e¤ect (a spillover from the goods market to the labor market). This e¤ect, in
turn, increases the ease with which …rms (sellers) meet workers (buyers) in the DM; thus,

f

increases. Therefore, the expected trade surplus tends to increase. However, as suggested
by the results, the decrease in g (q)

q always dominates the increase in

f

; therefore, the

overall e¤ect on the real pro…ts of …rms from the DM trades is negative. Note that the
high wage is equal to the real pro…t. It follows that the high wage decreases in reaction to
increases in in‡ation.
With regard to the low wage wl , there are two forces that make wl decline more than
wh : From Equation (12), it is evident that the low wage is a weighted average of the high
wage wh and a worker’s outside option b. The …rst force comes from the decline in the
high wage, which pushes down the low wage directly. The second force operates indirectly
through the spillover e¤ect. With higher in‡ation, the spillover e¤ect leads to a tighter labor
market, resulting in a lower likelihood of …nding high-wage jobs for workers (a lower chance
of forming bilateral meetings). Thus,

h
2

decreases. The decline in
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h
2

a¤ects the weights

of b and wh di¤erently; the decrease in

h
2

increases the weight of b; which moves the low

wage toward the value of b. Thus, the …rst term in Equation (12) increases. In contrast, the
decrease in

h
2

lowers the weight assigned to wh , which, together with a reduced wh , places a

downward pressure on the low wage. Thus, the second term in Equation (12) decreases. The
overall e¤ect of the spillover e¤ect on the low wage depends on the relative strength of these
two opposing changes, which ultimately depends on the value of b: To see this, consider the
extreme case where b = 0: In this case, the …rst term in Equation (12) disappears. Both
forces, the declining high wage and the spillover e¤ect, contribute to decreasing wl : As a
result, the low wage declines more than the high wage, and the wage dispersion becomes
larger. In the general case where b is positive, the spillover e¤ect becomes weaker due to
the two opposing changes. However, as long as the value of b is su¢ ciently small such that
the decrease in the second term dominates the increase in the …rst term, the spillover e¤ect
remains negative, and the result that the wage dispersion positively responds to in‡ation
remain valid.

5

Numerical Analysis

This section aims to quantify the steady-state e¤ect of in‡ation on the wage dispersion. To
conduct this exercise, we …rst calibrate the model constructed in Section 3 to match several
features of labor and goods markets in the United States. In particular, we calibrate the
model in such a way that it can generate the observed wage dispersion reported in Section
2. The calibrated model is then used to evaluate the in‡uence of a change in in‡ation on the
wage dispersion. Our simulation results show that the model implications are quantitatively
consistent with the empirical evidence observed in the United States.
As in much of the macro-labor literature, the numerical analysis in this section uses
the following speci…cations. In the DM, the utility function assumes the functional form
of v (q) = Aq 1 a = (1

a), and the transformation cost function is c (q) = q . The match-

ing function in the DM (goods market) is assumed to be M (B; S) = BS= (B + S). Thus,
the matching probabilities of buyers (workers) and sellers (…rms) are:
(1

u) = (2

u) ; and

f

= M (B; S) =S = 1= (2
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h

= M (B; S) =B =

u) : Given these speci…cations, the para-

meters to be determined include preference parameters ( ; A; a), the technology parameters
(y; k; ;

5.1

; ) and the policy parameter b.

Parameterization

The model period is set to be one quarter. The calibration targets that we choose are
standard in the literature. The discount factor

is set to match the annual real interest

rate, which is 4:8 percent. In the model, the real demand for money M=(pY ) is measured by
M
=
pY
(1

u) f

g (q)
:
(q) c (q)] + yg

f [g

The scale parameter A and the curvature parameter a in the utility function jointly determine the value of M=(pY ) through the function of g (q); therefore, these two parameters
are set to target the average real demand for money and its reaction to changes in the
nominal interest rate (elasticity), which are 0:179 and

0:556; respectively, as reported by

Berentsen et al: (2011). As we focus on the steady-state analysis, the productivity in a
formed match is normalized to one. The ‡ow cost of posting a vacancy k is determined
to match the observed wage dispersions as calculated by wh =wl . Table 2 shows that the
reactions of the wage dispersion to in‡ation vary across di¤erent measures, with largest for
the measure of W D90 and the smallest for the measure of W D75. To examine whether the
calibrated model can reproduce various responses, we use four measures of percentile wage
ratios (W D90=W D85=W D80=W D75) as the target for k in the calibration.16 The exogenous job separation rate

is set to 0:1 at quarterly frequency, which is consistent with the

quarterly average of the monthly rate of 0:033 calculated in Shimer (2005). The curvature
parameter in the cost function
power of buyers in the DM

is set to one in the baseline calibration. The bargaining

shows up in the function of g (q), which determines the pro…t

rate in the DM. Hence, the value of

is chosen to match the mark-up ratio, which is 30 per-

cent, as summarized by Faig and Jerez (2005). In the model, the mark-up ratio is measured
16

It is worthwhile to point out that with a two-point wage distribution in our model it is more appropriate
to use the high-low wage ratios as calibration targets rather than the alternative measures, such as the
mean-min ratio or the standard deviation of the residual wage distribution.
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by
markup = 100

g (q)
c0 (q) q

1 :

For the policy parameter b, according to Proposition 2 in Section 4, when the UI bene…ts
approach zero, the wage dispersion as measured by wh =wl unambiguously increases with
in‡ation. We set the value of b to be zero in the baseline calibration. In the robustness check,
we will consider two alternative values to examine how sensitive the model’s predictions are to
the choice of b. One value is the statutory UI replacement ratio, b = 0:4, as chosen by Shimer
(2005). The other value, b = 0:25, is the e¤ective UI replacement ratio calculated by Zhang
and Faig (2012). Zhang and Faig (2012) take into account the fact that some unemployed
workers who are entitled to bene…ts do not actually claim UI. To address this issue, they
construct the e¤ective UI replacement ratio as the product of the take-up rate (the proportion
of eligible unemployed workers who actually claim UI) and the observed replacement rate
conditional on receiving bene…ts. As documented by Blank and Card (1991), the takeup rate over the period from 1977-1987 was fairly stable at approximately 0:7, while the
replacement rate conditional on receiving bene…ts averaged 0:357 over the period from 19722003, as reported by Zhang and Faig (2012); this calculation yields b = 0:25.17
Table 3 reports the targets used in the baseline calibration. The values f ; y; ; ; bg
follow directly from the stated targets in the table. The remaining parameters fA; a; k; g
are calibrated from the following iterative procedures. The steady-state values of fu; qg are
the solution to the system of equations that contain Equations (10) and (16). With some
initial guesses for fA; a; k; g, we …t the observed nominal interest rate over the sample period
into the system of equations, solve for the equilibrium values of fu; qg and verify that the
predictions of the model match the last four listed targets in Table 3.18 If the predictions
do not match, then the initial guess is revised, and the above process is repeated until the
predictions from the calibrated model match well with all of the targets.

17
18

Faig et al. (2015) use the same value of b in their study.
The nominal interest rates that we use here are AAA Corporate Bond rates.
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Table 3
Baseline Parameterization
Variables

Target Descriptions

Discount factor

annual real interest rate

Productivity in a formed match

y

Target Values
0:048

normalization

1

Separation rate

monthly job separation rate in Shimer (2005)

Curvature parameter in c (q)

normalization

1
0

0:033

UI bene…ts

b

normalization

Scale parameter in v (q)

A

real demand for money in Berentsen et al. (2011)

0:179

Curvature parameter in v (q)

a

elasticity of money demand w.r.t. i in Berentsen et al. (2011)

0:556

Flow cost of posting a vacancy

k

residual wage dispersions calculated by authors

Bargaining power in DM

mark-up ratio in Faig and Jerez (2005)

2:35=1:97=1:72=1:54
0:30

NOTE: These are the targets that our baseline calibration of the model aims to reproduce. Most of these
targets correspond to empirical moments in the United States. Each one of the …rst …ve targets pins down
parameters f ; y; ; ; bg. The remaining four targets collectively pin down the rest of parameters fA; a; k; g.

Table 4 reports the calibrated values of the parameters fA; a; k; g in which the targeted
wage dispersion is W D90.19 The values in the …rst column correspond to the baseline
calibration, as described above. The remaining four columns correspond to the alternative
calibrations in which the targets for the key parameters b, ;

and a are changed. These

four parameters are crucial for understanding the e¤ects of in‡ation on the wage dispersion.
Equation (12) shows that the low wage is a weighted average of the UI bene…ts b and the
high wage wh . With a lower value of b, the same change in in‡ation imposes a greater
downward pressure on the low wage relative to the high wage and thus results in a wider
wage dispersion.20 When we increase the value of , it becomes more costly to produce
goods in the goods market; with other things equal, this costliness reduces the real pro…ts
of …rms and generates a stronger spillover e¤ect into the labor market. Thus, the low wage
becomes more responsive to the same change in in‡ations and the wage dispersion becomes
larger. Likewise, an increase in the mark-up ratio in the goods market reduces the quantity
of goods traded in the DM, which reduces the incentives of …rms to post vacancies and
19
The results are available upon request for the calibrated values of the parameters associated with other
measures of the wage dispersion.
20
We have explained in the discussion below Proposition 2 why the spillover e¤ect on the low wage decreases
with b:
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translates into a higher unemployment rate (larger spillover e¤ect). Finally, an increase in
the elasticity of the real demand for money with respect to the nominal interest rate implies
that real money holding becomes more responsive to changes in in‡ation. Thus, with all else
equal, an increase in in‡ation imposes a stronger downward pressure on the demand for real
money that is carried forward to the DM. As a result, the quantity of goods traded in the
DM drops, which reduces the real pro…ts of the …rm and decreases job openings in the labor
market through the spillover e¤ect. Because of the importance of these four parameters, we
depart from the baseline calibration by changing their targets in the robustness check.
Table 4
Parameter Values (W D90)
Baseline

Bene…ts
b = 0:25

b = 0:4

Curvature

Markup

Elasticity

a

0:3207

0:3248

0:3303

0:2787

0:3394

0:2104

A

1:0544

1:0372

1:0114

1:18777

1:0738

1:1604

k

3:9313

4:6278

5:1840

4:02617

4:0050

3:9292

0:6279

0:6348

0:6428

0:55267

0:5678

0:5084

NOTE: Table 4 reports the calibrated values of fA; a; k; g, in which the wage dispersion target is W D90.
In the "Baseline" column, the parameters are set to match the moments listed in Table 3. In the "Bene…ts",
"Curvature", "Markup", and "Elasticity" columns, the targets for the parameters b, ;

and a are changed.

In the "Bene…ts" column, the UI bene…ts are set at the e¤ective UI replacement rate b = 0:25 and the
statutory UI replacement ratio b = 0:4. In the "Curvature" column,
column,

is set to 1:1. In the "Markup"

is determined to match the mark-up rate of 0:4: In the "Elasticity" column, a is determined to

match the elasticity of the real demand for money with respect to nominal interest rate of

1:

In the second column of Table 4, which is termed Bene…ts, b is set at 0:25 and 0:4. In
the third column, which is termed Curvature,
is termed Markup,

is set to 1:1. In the fourth column, which

is determined to match the mark-up rate of 0:4 rather than 0:3. In

the last column, which is termed Elasticity, a is determined to match the elasticity of the
real demand for money with respect to nominal interest rate of

1 rather than

0:556: The

intuition discussed above suggests that the predicted impacts on the wage dispersions should
decrease in the case of Bene…ts and increase in the remaining three cases. It should be noted
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that although these alternative targets are arbitrarily set, they are useful for illustrating how
the results depend on the parameter values.

5.2

Results

Using the calibrated parameters, Table 5 summarizes the responses of the wage dispersion
wh =wl in various cases when in‡ation doubles. For comparison purposes, we report in the
last column the estimated elasticity of the (residual) wage dispersion with respect to in‡ation
as presented in Table 2. It is evident that the model-predicted e¤ects on the wage dispersion
are both qualitatively and quantitatively consistent with their empirical counterparts. In
the calibration where the targeted wage dispersion is measured by W D90, in response to a
100 percent increase in in‡ation, the low wage decreases by 4:87%, whereas the high wage
decreases only by 2:70%. The resulting wage dispersion increases by 2:17%, which is fairly
close to the elasticity of 2:22 estimated using the CPS data. In the other three cases where
the targeted wage dispersions are measured by W D85, W D80, and W D75, respectively,
the calibrated model can explain a large proportion of the estimated reactions of the wage
dispersion to in‡ation; the explanatory powers are 85:1%, 64:6%, and 55:0%, respectively.
Table 5
Responses of Wage Dispersions
Baseline
Panel A: WD 90
elas:of (wh =wl ) w:r:t: (%)
2:17

Curvature

Markup

Elasticity

Data

3:02

2:83

4:15

2:22

Panel B: WD 85
elas:of (wh =wl ) w:r:t:

(%)

1:49

2:78

1:95

2:87

1:75

Panel C: WD 80
elas:of (wh =wl ) w:r:t:

(%)

1:04

1:45

1:37

2:01

1:61

Panel D: WD 75
elas:of (wh =wl ) w:r:t:

(%)

0:72

1:00

0:94

1:39

1:31

NOTE: The predicted elasticity of the wage dispersion with respect to in‡ation in the baseline calibration
is summarized in the "Baseline" column. The empirical counterpart is reported in the last column. The
remaining three columns report the predicted elasticity when the calibration targets for the parameters ;
and a are changed.
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Consistent with the intuition explained above, when we deviate from the baseline calibration by increasing the convexity of the cost function, the make-up ratio, or the elasticity of
demand for real money, Table 5 shows that the predicted adjustment of the wage dispersion
increases to 3:02%; 2:83% and 4:15%; respectively, in the case of W D90. A similar pattern
is observed in the other three cases with di¤erent measures of wage dispersions.
Table 6
Responses of Wage Dispersions with UI Bene…ts
Baseline
Bene…ts
b = 0:25 b = 0:4
Panel A: WD 90
elas:of (wh =wl ) w:r:t: (%)
2:17
1:85
1:39

Data

2:22

Panel B: WD 85
elas:of (wh =wl ) w:r:t:

(%)

1:49

1:29

1:05

1:75

Panel C: WD 80
elas:of (wh =wl ) w:r:t:

(%)

1:04

0:89

0:75

1:61

Panel D: WD 75
elas:of (wh =wl ) w:r:t:

(%)

0:72

0:61

0:51

1:31

NOTE: Setting the UI bene…ts to alternative values, such as the statutory UI replacement ratio and the
e¤ective UI replacement ratio, has a negative e¤ect on the predicted elasticity of the wage dispersion with
respect to in‡ation.

We next explore the quantitative importance of the UI bene…ts. In particular, we examine
the response of wage dispersion (to a 100 percent increase in in‡ation) when we change the
UI bene…ts from zero to 0:25 and 0:4. Consistent with the intuition provided above, Table
6 shows that increasing UI bene…ts reduces the predicted elasticities, but the results remain
qualitatively valid. In the case of W D90, increasing bene…ts to 0:25 reduces the predicted
elasticity from 2:17 to 1:85, and the model is able to account for 83:3% (= 1:85=2:22) of the
estimated elasticity. An increase in bene…ts to 0:4 further reduces the elasticity to 1:39, while
the model can still explain approximately 62:6% (= 1:39=2:22) of the estimated response of
the wage dispersion to in‡ation. Although increasing the UI bene…ts reduces the predicted
reactions of the wage dispersion, using alternative calibration targets for the parameters ;
and a can restore the predicted elasticity. These results are reported in Table 7 in which
the value of bene…ts is set at the e¤ective replacement ratio of b = 0:25:
34

Table 7
Responses of Wage Dispersions with Bene…ts and Alternative Targets
Bene…ts Curvature Markup Elasticity
Data
b = 0:25
Panel A: WD 90
elas:of (wh =wl ) w:r:t: (%)
1:85
2:58
2:43
3:51
2:22
Panel B: WD 85
elas:of (wh =wl ) w:r:t:

(%)

1:29

1:80

1:69

2:47

1:75

Panel C: WD 80
elas:of (wh =wl ) w:r:t:

(%)

0:89

1:26

1:16

1:71

1:61

Panel D: WD 75
elas:of (wh =wl ) w:r:t:

(%)

0:61

0:85

0:79

1:16

1:31

NOTE: Setting the UI bene…ts to the e¤ective UI replacement ratio reduces the model’s explanatory
power. However, changing the calibration targets for ;

and a can improve the model’s …t.

In the above simulations, we do not consider UI taxes. That is, we assume that the UI
bene…ts are …nanced by some government programs outside of the model economy. In what
follows we consider an alternative UI system in which the UI bene…t payments received by
the unemployed are fully …nanced by the UI taxes paid by the employed workers. Speci…cally,
we consider two types of UI taxes: lump-sum and proportionate taxes.
Table 8 summarizes the results with the bene…ts at the e¤ective replacement ratio of
b = 0:25. Apparently, introducing lump-sum taxes moves the model’s predictions closer to
their empirical counterparts, while allowing for proportionate taxes reduces the predicted
elasticity. For instance, in the case of W D90; the response of wage dispersion increases from
1:85% to 2:15% when the UI taxes are introduced in a lump sum fashion, while the predicted
elasticity drops to 1:39% when the UI taxes are proportionate to the wages.
The intuition behind the results in Table 8 is as follows. In the case of the lump sum taxes,
the percentage decrease in the low wages is larger than that of the high wages. Indeed, our
simulation shows that the average reduction in the low wages is 17:2%; while the counterpart
for the high wage is only 8:16%. As shown by Equation (12), the additional percentage
reduction in the low wage relative to the high wage is equivalent to a reduction in the UI
bene…ts b. As explained in Proposition 2, the negative spillover e¤ect on the low wage
decreases with b: Hence, compared with the baseline case without the UI taxes, the low wage
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responds much more than the high wage, which leads to a higher predicted elasticity, in line
with the results shown in Table 6.
Table 8
Responses of Wage Dispersions with and without UI Taxes
Bene…ts b = 0:25
No UI taxes Lump sum Proportionate
Panel A: WD 90
elas:of (wh =wl ) w:r:t: (%)
1:85
2:15
1:39

Data

2:22

Panel B: WD 85
elas:of (wh =wl ) w:r:t:

(%)

1:29

1:44

1:13

1:75

Panel C: WD 80
elas:of (wh =wl ) w:r:t:

(%)

0:89

0:96

0:82

1:61

Panel D: WD 75
elas:of (wh =wl ) w:r:t:

(%)

0:61

0:65

0:56

1:31

NOTE: When lump sum UI taxes are introduced to rebalance the UI budget, changes in in‡ation have
a larger e¤ect on the wage dispersion relative to the case where the UI system is …nanced by some program
outside of the model economy. When the UI taxes are replaced with a proportionate tax, the e¤ect becomes
smaller.

In the case of the proportionate UI taxes, the predicted elasticity becomes smaller because
the negative spillover e¤ect on the low wage becomes weaker. Note that in this case, the
percentage changes in low and high wages are the same, which suggests that the high wage
decreases more than the low wage in level. Hence, the decrease in real pro…ts (equal to
high wages) becomes larger than the baseline case without the UI taxes, which translates
into an even lower job …nding rate
a reduced

h
2

h
2

through the spillover e¤ect.21 As noted previously,

a¤ects the two terms of Equation (12) in opposing directions; the …rst term

with b increases, while the second term with wh decreases. With a lower

h
2

resulting from

proportionate taxes, it is easy to see that the gap between these two terms becomes smaller,
which suggests that, compared with the baseline case without the UI taxes, the overall
spillover e¤ect on the low wage becomes weaker, although it remains negative. As a result,
the low wage reacts less to changes in in‡ation, which leads to a lower predicted elasticity.
Consistent with this intuition, a closer look at the predicted response of h2 shows that h2 decreases
substantially from 0:0828 in the baseline case to 0:0279 in the case with the proportionate taxes.
21
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6

Conclusion

In this paper, we propose a novel mechanism to explain the observed empirical relationship
between in‡ation and residual wage dispersion. CPS data for the period from 1994 - 2008
suggest that in‡ation has a positive e¤ect on the residual wage dispersion among homogenous
workers. To explain this phenomenon, we extend the work of Berentsen et al:(2011) by
incorporating uncoordinated job searches and by implementing the Mortensen rule in the
wage determination process. Qualitatively and quantitatively, the predictions of our model
are consistent with observed adjustments of the residual wage dispersion in response to
changes in in‡ation. The intuition behind our result is as follows: an increase in in‡ation
reduces the real pro…ts of …rms, which reduces the high wage. In equilibrium, the low
wage is a weighted average of the high wage and UI bene…ts. Therefore, the low wage also
decreases. This result is the direct e¤ect of in‡ation on the low wage. In addition, in‡ation
further reduces the low wage through an indirect e¤ect; the lower real pro…ts cause …rms to
post fewer vacancies, which translates into a tighter labor market. As a result, unemployed
workers are less likely to …nd jobs. This outcome reduces the weight of the high wage and
increases the weight of UI bene…ts, which places additional downward pressure on the low
wage when the UI bene…ts are su¢ ciently small. Consequently, the low wage declines more
than the high wage, which leads to increased wage dispersion.
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7.1
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Figure 1: In‡ation and Wage Dispersion
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NOTE: Figure 1 shows a robust positive relationship between the residual wage dispersion and in‡ation.
WD90, WD85, WD80, and WD75 are four measures of residual wage dispersion calculated as the ratio of
high wages (90th, 85th, 80th and 75th percentile of the residual wage distribution, respectively) to low wages
(10th, 15th, 20th and 25th percentile of the residual wage distribution, respectively). M ean=P 10 refers to
the 50th

10th percentile wage gap. SD stands for the standard deviation of the residual wage distribution.
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Figure 2: In‡ation and Wage Dispersion (correlation)
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NOTE: Figure 2 shows a robust positive relationship between the residual wage dispersion and in‡ation,
and the correlations between these two variables are reported. WD90, WD85, WD80, and WD75 are four
measures of the residual wage dispersion calculated as the ratio of high wages (90th, 85th, 80th and 75th
percentile of the residual wage distribution, respectively) to low wages (10th, 15th, 20th and 25th percentile
of the residual wage distribution, respectively). M ean=P 10 refers to the 50th

10th percentile wage gap.

SD stands for the standard deviation of the residual wage distribution.
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Figure 4: Monetary Equilibrium
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u0

u1

1

u

The Current Population Survey

The Current Population Survey (CPS) is a monthly survey of approximately 50,000 workers
conducted by the Bureau of the Census for the Bureau of Labor Statistics. The survey has
been conducted for more than 50 years. To be eligible to participate in the CPS, individuals
must be at least 15 years of age and must not serve in the Armed Forces. In general, one
person (“reference person”) responds on behalf of all eligible members of the family.
The original data set contains more than 200,000 person-level observations per month.
To create our sample, we exclude all individuals who report zero hourly wages in their main
job and individuals whose hourly wages are top-coded (i.e., greater than $99). We then
obtain approximately 2,000 individual observations per month during the period from 1994
to 2008.

7.3

Proofs

Proof of Nash bargaining problem in the DM must satisfy d = z:
Lagos and Wright (2005) provide a rigorous proof of why buyers should not bring "idle"
money balances into the DM as long as we are not in the extreme case of i = 0 (Friedman
rule) and

= 1. We follow the same argument and show that d = z as follows.
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The Nash bargaining problem in the DM is
max [v(q)

d] [ d

q;d

s.t. d

z and q

q]1 ;

(18)

y,

The solution to (8) is
8
< q^
q =
: q
8
< z
d =
: z

if z < z
if z

z ;

if z < z
if z

(19)

z ;

where q^ is the q that solves z = g(q), with
v 0 (q)q + (1
v 0 (q) + 1

g(q)

)v(q)

;

and z = g(q )= , where v 0 (q ) = 1. In words, if the buyer’s cash is at least z , the constraint
d

z is not binding and he receives q for z dollars; otherwise, the constraint is binding

and he spends all of his money and to receives q^. We can now use these results to solve the
maximization problem in Equation (5) on page 17 of the paper as follows:
max
z^

n

h

^ [v(^
q)

^
^d]

z^(1

o
^)

(20)

The …rst-order-condition wrt to z^ becomes
(1

^) + ^ h fv 0 [(^
q (^
z )] q^0 (^
z)

Notice that v 0 [(^
q (^
z )] q^0 (^
z ) ^d^0 (^
z ) is zero for all z^

^d^0 (^
z )g = 0:

z by (19). Hence,

> 1 implies that

the problem of choosing z^ in Equation (20) has no solution, because the objective function is
strictly increasing for all z^

z . This result means that any equilibrium must satisfy

Therefore, the minimum in‡ation rate consistent with equilibrium is 1= = 1 +
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1.

= ; which

is the Friedman rule. Given

1, the objective function in (20) is nonincreasing in z^ for

z .

z^

The slope of the objective function in (20) as z^ ! z from below is proportional to
^) + ^ h , where

(1

=

v 0 (q )2 + (1

v 0 (q )2
)[v(q ) c(q )][c00 (q )

v 00 (q )]

1

(21)

is the worker’s marginal gain from bringing an additional dollar into the DM evaluated
at q = q . Note that
= 1 and

0 and the inequality is strict except when

= 1. Thus, unless

= 1, the slope of the objective function in (20) as z^ ! z is strictly negative,

and therefore any solution must satisfy z^ < z . This completes the proof of the claim that
d = z as long as we are not in the extreme case of

= 1 and

= 1.

Proof of Proposition 1. A di¤erentiation of (10) wrt the nominal interest rate, i, shows
that

dq
di

< 0 for a given u. Both the LM and the DM curves are downward sloping. Given

this result and considering that any change in i will not shift the LM curve (see Equation
(16)), we infer that an increase in i (which is equivalent to an increase in the in‡ation rate)
will cause a decrease in q and an increase in u.
Proof of Proposition 2. Because di¤erentiating (17) does not provide us with closed-form
solutions, we divide the analysis into two steps. First, we examine an alternative expression
of (17) to gain a better understanding of how in‡ation a¤ects the wage dispersion and wage
g
levels. We de…ne W
D as

wh
g
W
D= l
w

b
b

Substituting for wh and wl using equations (11) and (12) and then simplifying the results,
we obtain
1
g
W
D=

(1

e
e

)

:

(22)

It is immediately obvious that u is the only steady-state variable that appears in (22).
g
To consider the e¤ects of in‡ation on W
D, we only need to consider the e¤ect of increased
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in‡ation on the steady-state equilibrium value of u. It is routine to show that
g
@W
D
> 0:
@i
In the second step, we use the above result to solve for @(W D)=@i. There are two possible
cases with regard to the e¤ects of in‡ation on wage levels and wage dispersion.
g
Case 1. wh decreases with in‡ation. Because @(W
D)=@i > 0, wl must also decrease.

The e¤ect on W D (which is de…ned as wh =wl ) is ambiguous. To examine this relationship
g
closely, we rewrite W
D as follows

wh
g
W
D= l
w

h

w
b
l
= w
b
1

b
wl
b
wl

(23)

:

Rearranging and di¤erentiating (23) wrt i yields
h

@( wwl )
= (1
@i
Because b=wl

g
1 and W
D

g
b @(W
D)
)
l
w
@i

g
(W
D

@( wbl )
1)
@i

(24)

g
1 and because @(W
D)=@i > 0 and @(b=wl )=@i > 0, we

still obtain ambiguous results in terms of @(wh =wl )=@i. However, (24) clearly indicates that
when the value of b is much smaller than wl , 1

b=wl becomes larger and @(wh =wl )=@i then

becomes positive. The positive e¤ect is maximized when b = 0. Hence, we conclude that if
@(wh )=@i < 0, then @(wl )=@i < 0 and @(wh =wl )=@i > 0.
Case 2. wh increases with in‡ation. Now, wl can increase or decrease. If wl decreases,
then @(wh =wl )=@i > 0. In the case in which wl increases, (24) suggests that @(wh =wl )=@i > 0
is still true. Therefore, we conclude that if @(wh )=@i > 0, then @(wl )=@i < 0 or @(wl )=@i > 0
and @(wh =wl )=@i > 0. However, as explained above, with plausible parameter values, the real
pro…ts of …rms R always decrease with in‡ation; therefore, wh also declines with in‡ation.
Case 2 is irrelevant.
In summary, we show that if @(wh )=@i < 0, then @(wl )=@i < 0 and @(wh =wl )=@i > 0.
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