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Abstract
We develop a tractable New Keynesian model where firms post wages and

workers search on the job, motivated by microeconomic evidence on wage
setting. Because firms set wages to avoid costly turnover, the rate that work-
ers quit their jobs features prominently in the model’s wage Phillips curve,
matching U.S. evidence that wage growth tightly correlates with workers’
quit rate. We then examine the response of wages to cost-of-living shocks,
i.e., shocks that raise the price of household’s consumption goods but do not
affect the marginal product of labor. Such shocks pass through to wages only
to the extent that higher cost of living improves worker’s outside options, such
as competing jobs or unemployment, relative to their current job. However,
higher cost of living lowers real wages at all jobs evenly, and unemployment
is rarely a credible outside option. Cost-of-living shocks thus have little to no
effect on relative outside options and therefore wages. We conclude that wage
posting and on-the-job search, which are prevalent in labor markets such as
the United States, limit the scope for pass through from prices to wages and
elevate voluntary quits as the primary predictor of nominal wage growth.

*Department of Economics and ILR, Cornell University. Email: jb2722@cornell.edu
†Saı̈d Business School, University of Oxford. Email: seung.lee@sbs.ox.ac.uk
‡Federal Reserve Bank of New York. Email: jake.weber@ny.frb.org

We thank Walker Ray, Iván Werning and seminar participants at the Reserve Bank of Australia for
helpful comments and discussion.

The views expressed in this paper are those of the authors and do not necessarily reflect the position
of the Federal Reserve Bank of New York or the Federal Reserve System.

JEL Codes: E31, E52.
Keywords: Monopsony, Inflation, Cost-of-living shocks, On-the-job search.

mailto:jb2722@cornell.edu 
mailto:seung.lee@sbs.ox.ac.uk
mailto:jake.weber@ny.frb.org


1 Introduction

In the economic recovery following the COVID pandemic, economies throughout
the world experienced both rapid price inflation and rapid nominal wage growth.
This experience has generated interest in the relationship between price and wage
growth and raised concerns among policymakers of a wage-price spiral. However,
mainstream tools for analyzing the relationship between price inflation and wage
growth assume wage setting mechanisms that are counterfactual for economies such
as the United States, namely that wages are set unilaterally by unions representing
workers. In many advanced economies, union membership has declined dramat-
ically, and evidence suggests that in the United States wage posting is the most
common, if not dominant, method of wage determination.1 In light of this evidence
and the recent experience of inflation, we ask, when firms set both prices and wages,

through what mechanisms do workers’ wages respond to shocks to cost of living,

and how large is this response?

To answer this, we extend the wage posting model in Bloesch and Larsen (2023)
into a Dynamic, Stochastic General Equilibrium (DSGE) environment where work-
ers search on the job, and firms set both prices and wages subject to nominal rigidi-
ties in the form of standard, convex adjustment costs. Since hiring is costly, firms
are incentivized to pay sufficiently high wages to quickly fill vacancies and prevent
workers from quitting. The threat of workers quitting into unemployment is low,
so wages are primarily determined by firms competing for already-employed work-
ers. We analytically derive the firm’s wage Phillips curve, and show how it can be
written as a simple relationship between nominal wage growth and log deviations
in the quit rate and the unemployment rate alone. Calibrated to match U.S. data on
worker flows, our model predicts that fluctuations in quits are the most important
in predicting wage growth, while unemployment, the forcing variable in standard
sticky-wage models such as Galı́ (2011), has almost no weight. Estimating this
reduced form Phillips curve on US data, we find empirically that quits dominates
unemployment in predicting wage growth, providing a validation of the model.

We then consider how wages respond to a cost-of-living shock: i.e., a shock that

1See Hall and Krueger (2012); Lachowska et al. (2022); Di Addario et al. (2023).
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raises the cost of households’ consumption bundle without affecting the marginal
product of labor. To model a pure cost-of-living shock, we assume that workers
consume two goods: a labor-intensive services bundle (e.g., haircuts) and an en-
dowment good (e.g., unprepared food or energy). Negative shocks to the quantity
of endowment good thus raise the price of workers’ consumption basket without
affecting the marginal product of labor, allowing us to study how a “pure” cost-
of-living shock passes through to wages. This cost-of-living shock raises firms’
optimal wage only if it affects turnover costs by making workers harder to recruit
or more likely to quit. In our benchmark model, we show that a higher price level
has no effect on these probabilities: since a higher price level changes the real wages
of all jobs proportionally, cost-of-living shocks do not make workers more likely to
quit or harder to recruit from other firms; and if unemployed workers’ purchasing
power is also equally eroded by higher prices, then a higher price level leaves the
relative desirability of employment and unemployment unchanged. Since the prob-
ability that a worker quits or is recruited is unchanged, higher cost of living has no
effect on wages.

We then consider an extension where a higher cost of living does affect the
probability that a worker quits or is recruited, namely that unemployment bene-
fits are indexed to inflation while nominal wages are not.2 Increases in the cost
of living now make unemployment relatively more desirable, making unemployed
workers more difficult to recruit and employed workers more likely to quit into un-
employment. We show, however, that the presence of on-the-job search renders pass
through from cost-of-living shocks to wages quantitatively small, as competition for
already employed workers continues to dominate firm wage setting decisions even
when the relative desirability of unemployment improves. Thus, a quantitatively re-
alistic amount of on-the-job search severely limits the pass through of cost-of-living
shocks to wages even when a higher cost of living makes employment relatively less
attractive.

While stylized, our model is consistent with a range of recent microeconomic

2This is economically similar but notationally simpler than assuming there are direct utility ben-
efits from leisure, provided that that the elasticity of substitution between leisure and consumption
is not one; see Appendix A.1.
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evidence on how wages are determined. Our model captures the result in Jäger et al.
(2020) that wages are insensitive to the flow value of unemployment benefits, even
for workers who were hired directly from unemployment. This feature arises for
two reasons. First, in our model calibrated to U.S. data, the value of unemployment
is significantly below the value of employment, so even sizable changes in the flow
value of unemployment benefits do not make unemployment a credible outside op-
tion. Second, because firms post wages rather than bargain, all workers are paid the
same regardless of their previous employment status. This common wage policy
is further supported by the finding in Di Addario et al. (2023) that workers’ prior
employer has small effects on workers’ current wages in a large majority of occupa-
tions, as well as results in Hall and Krueger (2012) and Lachowska et al. (2022) that
most workers in the United States face wage posting rather than bargaining. Lastly,
our model features finite elasticities of hiring and separations rates with respect to
firms wage policies (i.e., when a firm raises its wages, workers join the firm more
quickly and leave the firm more slowly), as has been extensively documented in the
monopsony literature such as in Bassier et al. (2022) and Datta (2023).

While prior research has modeled this relationship between job-to-job mobil-
ity and wage growth,3 our setting provides a tractability advantage: if firms are
ex-ante identical and adjust prices and wages subject to Rotemberg (1982) pric-
ing frictions, then our model features a symmetric equilibrium with a single wage
alongside endogenous worker flows between firms (and unemployment). This out-
come is compatible with on-the-job search due to the presence of idiosyncratic,
worker-specific preference shocks over workplaces, so that workers will sometimes
choose to switch jobs even when firms offer identical wages.

Other recent studies have explored supply shocks and the response of wages. We
differ from Lorenzoni and Werning (2023a,b) where workers set wages via unions
and Gagliardone and Gertler (2023) where workers bargain and wages are rigid in
real terms. Unlike these and other papers which study oil or other shocks which
affect the marginal product of labor, we study a shock which only affects workers’

3See e.g., Moscarini and Postel-Vinay (2016) extend Burdett and Mortensen (1998) into a
dynamic setting, and Birinci et al. (2022), assume a three-party bargaining protocol to determine
wages. Faccini and Melosi (2023) study the relationship of job-to-job mobility and price inflation.
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cost of living and focus on understanding whether the pass through of cost-of-living
shocks to wages amplifies inflationary shocks in the modern U.S. economy. Given
this focus, we also abstract from assuming ad hoc real wage rigidity, which me-
chanically generates pass through from cost-of-living changes to wages, noting that
there is little evidence to suggest this type of indexation is widely used in the United
States at present.4 Similarly, while there is a long tradition of modelling nominal
wage rigidity in New Keynesian models by assuming workers are unionized fol-
lowing the tractable approach in Erceg et al. (2000), we refrain from assuming that
workers are unionized, noting that only 11.3% of U.S. workers were unionized as
of 2022 (Shierholz et al., 2023); we also show that doing so is important for our re-
sults, as assuming unions set wages does imply pass through from prices to wages
in response to a cost-of-living shock.

There is also a large macro-labor literature that embeds search frameworks and
labor market frictions in DSGE models to study implications for the business cycle.
de la Barrera i Bardalet (2023) develops a similar model of labor market monop-
sony with on-the-job search and finds that increased monopsony power flattens the
wage Phillips curve. Moscarini and Postel-Vinay (2023) study a model economy
where workers search on the job and bargain when they receive an outside offer,
resulting in a wage Phillips curve in which the distribution of wages and misallo-
cation of workers matters for wage growth; we assume wage-posting and study a
simpler setting without misallocation, where workers and firms are homogenous in
their productivity, and study the implications for pass through from cost-of-living
shocks to prices. Recent work by Pilossoph and Ryngaert (2023) find that infla-
tion raises the rate at which workers search for job opportunities, and Pilossoph et
al. (2023) study the partial equilibrium effect on workers wages; while we study a
general equilibrium model which abstracts from this mechanism, we present an ex-
tension in the appendix where on-the-job search intensity is increasing in the price
level, suggesting the general equilibrium effects on the aggregate wage are small in

4Evidence on the use of cost of living adjustments (COLAs) comes from studies of large union
contracts, which now cover a small share of U.S. employment. Even within unionized workers,
the share covered by contracts with COLAs has shrunk dramatically since the 1970s. See e.g.,
Christiano et al. (2016), footnote 4, for discussion.
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practice in our setting.5

Our results suggest that in a setting such as the United States where few work-
ers operate under collective bargaining agreements with cost-of-living adjustments,
and where firms’ wage setting decision reflects competition for already-employed
rather than for unemployed workers, the ability for workers to reclaim real wages
in response to a supply shock that raises their cost of living is limited. There is thus
little scope for supply-shock induced wage-price spirals fueled by workers’ ability
to command higher nominal wages in response to higher nominal prices.

Layout Section 2 presents stylized facts from U.S. data, demonstrating the tight
correlation between quits and wage inflation that motivates our model’s assump-
tions of wage posting and on-the-job search. Section 3 presents our benchmark
dynamic New Keynesian model with on-the-job search and wage posting firms,
while Section 4 shows that our model’s structural wage Phillips curve matches
the empirical wage Phillips curve estimated from the data in Section 2. Section
5 demonstrates that our wage-posting model with on-the-job search implies little
scope for pass through from prices to wages: specifically, Section 5.1 demonstrates
this analytically, comparing our benchmark model to union wage setting models
commonly used in the literature and in which changes in prices do pass through to
wages. Section 5.2 demonstrates this result quantitatively in our model, and also
shows that monetary policy shocks cause wages and prices to commove. Section
5.3 works through an extension of our baseline model, in which our cost-of-living
shock makes unemployment more desirable and causes firms to raise wages, and
shows that our assumption of on-the-job search renders this channel quantitatively
small. Section 6 concludes.

5Appendix E finds that an increase in on-the-job search has only modest effects on wage growth.
While a greater threat of worker separation incentivizes firms to raise wages when prices rise, there
is an important offsetting general equilibrium effect: a greater number of searchers lowers labor
market tightness, making it easier for firms to replace departing workers. The net result is that
wages respond minimally in general equilibrium when workers search on the job more frequently in
response to higher cost of living.
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2 Stylized Facts on Quits in the Wage Phillips Curve

Before proceeding to our formal framework, we document that wage growth, mea-
sured using the employment cost index, is strongly correlated with the quits rate,
and that it is more strongly correlated with wage growth than the unemployment
rate is. We will show that our simple, calibrated model of wage posting and on-the-
job search captures this fact.

Specifically, Figure 1 plots the relationship between the four quarter moving
average of the quit rate, which is measured as quits per hundred employees from
the Job Openings and Labor Turnover Survey (JOLTS), and the four quarter growth
in the employment cost index. This figure shows that the time series result docu-
mented by, e.g., Faberman and Justiniano (2015) and Moscarini and Postel-Vinay
(2017), that nominal wage growth is well-predicted by job-to-job transitions, ex-
tends to the recent period of COVID shock and recovery. Note that while the figure
plots the behavior of quits, most quits are job-to-job transitions, which is why we
discuss Figure 1 as documenting the tight correlation between job-to-job transitions
and wage inflation.6 Given that quits is mostly a measure of job-to-job transitions,
capturing this fact requires a model where workers quit to change jobs, rather than
just quit into unemployment, motivating the inclusion of job-to-job search in our
model of wage growth over the business cycle; we will show later that including a
realistic quantity of on-the-job search (i.e., by calibrating our model to U.S. data)
has important implications for the pass through of cost-of-living shocks to nominal
wages.

To estimate the empirical Phillips curve more formally, we combine versions
of the employment cost wage data and quits data over time. For the wage data,
from 2010Q3-2023, we use the private sector quit rate JTS1000QUR from the St.
Louis Federal Reserve FRED database, aggregated by averaging at the quarterly
level. Prior to 2000, we use the quarterly private sector quits rate from Faberman

6The empirical measure of quits include various labor market transitions: job-to-job transitions
without a period of non-employment, job-to-job transitions with a period of non-employment, and
voluntary quits into non-employment. Qiu (2022) shows finds that only 3% of workers transition
from employment to non-participation each month (most of which appear voluntary) and Elsby et
al. (2010) find that only 16% of workers who quit enter a period of unemployment.
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Figure 1: Wage Growth and Quits

Notes: There is a strong correlation between quits, measured here as the four quarter
moving average of quits per hundred employees from the Job Openings and Labor
Turnover Survey (JOLTS), and year-over-year wage growth. While quits includes
multiple kinds of labor market transitions, in practice variation in quits is largely
driven by job-to-job transitions.

and Justiniano (2015). Between 2001q1 and 2010q2, we use the average of these
two series. Similar for the employment cost index, we use the employment cost
index wages and salaries series for private industry workers ECIWAG from FRED
beginning in 2005. Prior to 2001, we use the SIC industry basis of the employment
cost index for private industry wages and salaries, series ECS20002I, from the Bu-
reau of Labor Statistics. From 2001-2005, we take the average of these two wage
series.

While unemployment is also (negatively) correlated with wage growth, in prac-
tice quits are so strongly correlated with wage growth that it dwarfs the value of
unemployment as a predictive measure. Formally, in quarter t, letting Wt be the
nominal wage, Qt be quits, and Ut be the unemployment rate, we estimate the fol-
lowing regression:

4× (logWt − logWt−1) = β̂0 + β̂Q logQt + β̂U logUt + εt. (1)
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Table 1: Time Series Regression of Wage Growth on Labor Market Variables,
1990Q4-2023

(1) (2) (3) (4)
VARIABLES ECI ECI ECI ECI

Unemployment Rate -0.0220*** 0.0010 0.0068
(0.0035) (0.0046) (0.0048)

Quit Rate 0.0465*** 0.0475*** 0.0466***
(0.0080) (0.0081) (0.0096)

log(U)− log(U∗) 0.0010
(0.0052)

Observations 135 135 119 135
Include 2020-2023 Y Y N Y

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Notes: Results from a regression of wage growth measured using the Employment
Cost Index (ECI) on unemployment and the quit rate, with quarterly data, as spec-
ified in equation (1). While Column 1 shows that a regression of wage growth
on unemployment alone yields a familiar negative sign, including quits flips the
sign and reduces the significance to below conventional levels as seen in Column 2.
Columns 3 and 4 demonstrates that this result is robust to dropping the COVID pan-
demic and recovery, and also to measuring unemployment in log deviations from
it’s natural rate as estimated by the CBO, log(U)− log(U∗).

Table 1 reports the results: the empirical estimate β̂Q is much larger than β̂U .7 In-
deed, β̂U is not generally significant at conventional levels and is not of the expected
sign once we include quits. These results are robust to the inclusion of the COVID
pandemic and recent recovery.

In the following section, we will develop a model that is capable of matching the
empirical correlations in equation (1): specifically, we will write down a structural
wage Phillips curve of the same form of (1), where we will have both β̂Q > β̂U and

7Column 1 should be interpreted as “for a 100% increase in the unemployment rate (i.e., double
the unemployment), there is an annualized 2.2% point decrease in gross wage growth”. Likewise,
Column 2 implies that 100% increase in the quits rate (i.e., double the quits) would result in 4.65%
point increase in wage growth.
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β̂U small but positive when using both quits and unemployment as our measures of
labor market tightness in the wage Phillips curve.

3 Model

This section builds a model where firms post wages and workers search on the job,
and calibrates that model to U.S. Data. We will then go on to use the model to
provides a structural foundation for the empirical OLS regression (1), finding that
our calibration implies structural coefficients for βQ and βU that are consistent with
the empirical coefficients β̂Q and β̂U . Finally, we will then show that this model
implies that there is little scope for pass through from prices to wages in response
to a cost-of-living shock.

In laying out the model, we first describe the problem of a firm posting wages
in the presence of recruiting costs and on-the-job search. When deciding whether
to raise wages, the firm trades off between a higher wage bill and lower turnover
costs. Lower turnover costs come from the fact that a higher wage increases the
probability that the firm recruits a particular searcher, regardless of whether that
searcher is already employed or unemployed (the recruiting rate), while also lower-
ing the probability that incumbent workers leave (the separation rate). Because the
firm’s problem does not depend directly on the price level in partial equilibrium,
increases in workers’ cost of living can only affect wages through their effects on
these recruiting or separation rates.

We then describe the solution to the worker’s problem, which determines firms’
recruiting and separation rates. Since a change in the price level affects the real
wages offered by all firms proportionally, changes in the price level can relatively
improve workers’ outside option, and raise wages, only if changes in the price level
make unemployment relatively more attractive. If this is the case, this can lead to
pass through from cost-of-living to wages, as firms must now offer a higher wage
to retain the same number of workers as before. However, these considerations are
quantitatively small when (i) most workers already vastly prefer a job to unemploy-
ment and/or when (ii) most searching workers already have a job, rendering the
value of unemployment irrelevant when considering whether to accept a new job
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offer. Moreover, this channel need not exist at all if changes in the price level do
not affect the desirability of unemployment, as in our benchmark model described
below.

Structure There are two goods in the economy: an endowment good Xt and
services Yt. They are combined into an aggregate consumption good, Ct, according
to the CES function

Ct =

(
α

1
η

Y Y
η−1
η

t + α
1
η

XX
η−1
η

t

) η
η−1

, (2)

with corresponding aggregate price index8

Pt =
(
αY P

1−η
y,t + αXP

1−η
x,t

) 1
1−η . (3)

Workers are hired by firms to produce services Yt, so that their real wage is deter-
mined by the nominal wage offered in that sector divided by the aggregate price
level Pt. The total amount of endowment good Xt = 1 is given.

Cost-of-Living Shock Our “pure” cost of living shock is a decline in the endow-
ment good Xt which raises its price, Px,t, and hence the price level Pt in (3). This
is a pure cost of living shock in the sense that it raises the cost of living for workers
without affecting their marginal products, unlike an oil shock, for example, which
affects both. The point of considering such a shock is not to downplay the role or
importance of oil shocks to many modern economies, but to highlight how these
shocks propagate and question whether a “wage price spiral” amplifies their effects
on the price level.

Firm’s Wage-Posting Problem We now turn to the determination of the nom-
inal wage. We assume that perfectly-competitive retailers bundle service types j
according to a standard Dixit-Stiglitz production function with an associated ideal

8We assume αX + αY = 1 with αX > 0 and αY > 0 as usual.
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price index:

Yt =

(∫ (
Y j
t

) ϵ−1
ϵ dj

) ϵ
ϵ−1

,

Py,t =

(∫ (
P j
y,t

)1−ϵ
dj

) 1
1−ϵ

,

yielding product demand for variety j:

Y j
t

Yt
=

(
P j
y,t

Py,t

)−ϵ

. (4)

The firm j produces only with labor according to Y j
t = Njt. Firm j sets nom-

inal wages Wjt each period, which is assumed to be the same for all workers
in the firm, including new hires. Workers separate from firm j with probability
S(Wjt|{Wkt}k ̸=j) each period, with S ′(Wjt|{Wkt}k ̸=j) < 0: firms retain a higher
share of workers each period by paying a higher wage, given other firms’ wages.
The firm can recruit workers by posting vacancies Vjt, and the probability that a va-
cancy successfully results in a hire is R(Wjt|{Wkt}k ̸=j), with R′(Wjt|{Wkt}k ̸=j) >
0.9 The firm pays a convex, per-vacancy hiring cost, c

(
Vjt

Nj,t−1

)χ
Wt, to post Vt va-

cancies, where Wt is the aggregate wage, c > 0 and χ ≥ 0. Finally, the firm is also
subject to price and wage adjustment frictions à la Rotemberg (1982).

Given this, each firm j maximizes the present discounted value of profits, solv-
ing

max
{P j

y,t},{Y
j
t },

{Njt},{Wjt},{V j
t }

∞∑
t=0

(
1

1 + ρ

)t(
P j
y,tY

j
t −WjtNjt − c

(
Vjt

Nj,t−1

)χ
VjtWt −

ψ

2

(
P j
y,t

P j
y,t−1

− 1

)2

Y j
t P

j
y,t

− ψw

2

(
Wjt

Wj,t−1

− 1

)2

WjtNjt

)
(5)

9How retention and separation functions R(Wjt|{Wkt}k ̸=j) and S(Wjt|{Wkt}k ̸=j) depend on
wages set by other service firms will be derived after we describe households’ and workers’ problems
in Section 3.2. We write R(·) and S(·) solely as functions of Wjt set by firm j solely for readability.
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subject to the law of motion for employment

Njt = (1− S(Wjt))Nj,t−1 + VjtR(Wjt) (6)

and the product demand equation (4). From inspecting equations (5) and (6), we can
observe that the service sector firm chooses the wage (and other choice variables)
taking as given the choices of other service sector firms (embodied in the price in-
dex and aggregate output of the service sector), parameters, and the separation and
recruiting rates S(·) and R(·). Note that since the vacancy-posting cost is denom-
inated in labor (i.e., priced by the aggregate wage Wt), the aggregate price level
Pt does not appear directly in (5). Thus, in partial equilibrium, the only way that
changes in the price level can impact the firm’s wage setting decision is through
changes in S(·) and R(·), which will be determined by the solution to workers’
optimization problem described in Section 3.2.

3.1 The Symmetric Equilibrium Features a Nonlinear Wage Phillips
Curve

To make this relationship between the separation and recruiting rates and the firm’s
choice of wage clearer, we derive a wage Phillips curve from the firm’s first or-
der conditions, assuming for the moment that a symmetric equilibrium, where all
firms offer the same aggregate wage Wt, exists. Under this assumption, the wage
Phillips curve expresses nominal wage growth as exclusively a function of aggre-
gate, endogenous labor market variables: vacancies, employment, recruiting and
separation rates, and recruiting and separation elasticities, again with no direct role
for aggregate price index Pt.

Denote εR,W and εS,W as the elasticities of the recruiting function R(Wjt) and
the separation function S(Wjt) with respect to the wage Wjt. Then in any symmet-
ric equilibrium where Wjt = Wt, Njt = Nt, Vjt = Vt, P

j
t = Pt, and Y j

t = Yt, the
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wage Phillips curve characterizing nominal wage growth curve is given by:

ψw (Πw
t − 1)Πw

t + 1 =c(1 + χ)

(
Vt
Nt−1

)χ [
Vt
Nt

εR,Wt + (−εS,Wt)
Nt−1

Nt

S(Wt)

R(Wt)

]
(7)

+
1

1 + ρ
ψw
(
Πw
t+1 − 1

) (
Πw
t+1

)2 Nt+1

Nt

.

Thus, in any symmetric equilibrium where firms solve an optimization problem
of the form of (5), the wage Phillips curve will be a function of the current and
expected future paths of the job vacancy rate Vt, employment Nt, the recruiting and
separation rates R(Wt) and S(Wt), and their elasticities, denoted εR,Wt > 0 and
εS,Wt < 0 following conventions in the monopsony literature; see e.g. Bloesch and
Larsen (2023).10

Interpretation Taking each term step by step, this wage Phillips curve captures
how competition for workers affects firms’ optimal wage growth. The first term
(Vt/Nt−1)

χ captures the convex cost of posting vacancies: since firms must post
vacancies to attract workers, higher marginal vacancy posting costs raises the value
of both recruiting a worker the firm has matched with as well as retaining existing
workers. If getting a worker in the door is more valuable, then firms will want to pay
higher wages. The next term, within brackets, includes the recruiting elasticity term
εR,Wt , which captures how sensitive the probability of hiring a matched worker is to
the wage. If this recruiting elasticity is elevated, the workers’ acceptance probability
will be more sensitive to the wage, increasing the incentive at the margin for a firm
to raise its wage. This εR,Wt is multiplied by the number of vacancies Vt. Next is
the separation elasticity term εS,Wt . This elasticity is negative, so the negative of the
separation elasticity is positive. A more steeply negative separation elasticity means
that workers’ likelihood of quitting is more sensitive to wages, so the more negative
this value is, the greater the incentive to raise wages at the margin. Lastly, we
have the separation rate S(Wt) and recruiting rate R(Wt). A higher separation rate

10Appendix A.2 derives the firm’s first-order conditions in (5), including the price Phillips curve
and wage Phillips curve (7).
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indicates that workers have more opportunities to quit, increasing pressure for firms
to raise wages. Analogously, when the recruiting rate R(Wt) is higher, workers are
easier to hire, lowering the pressure for firms to raise wages.

The next section describes the household and workers’ optimization problems,
which determine the recruiting and separation functions faced by firms. Having
done so, we can then log-linearize and simplify the above (7) to evaluate the model’s
ability to match the empirical wage Phillips curve discussed in Section 2. We do
this in Section 4, before turning to the implications of our benchmark model for
pass-through in Section 5.

3.2 Households and Workers

This section derives the household and worker block of the model. We deviate from
the standard assumption in the New Keynesian literature of perfect consumption in-
surance within the household by assuming that households only imperfectly insure
the consumption of workers who are unemployed, consistent with evidence that un-
employed workers consume less than employed workers (see e.g., Chodorow-Reich
and Karabarbounis (2016)). We assume that workers themselves choose whether to
take a particular job offer, and make employment decisions based on relative wages
and consumption levels, in addition to idiosyncratic firm-specific preference shocks.
Workers’ mobility decisions aggregate up into the firms’ recruiting and separation
functions. Households smooth aggregate consumption within the household over
time, yielding a standard Euler equation, making the labor block easy to integrate
into a standard New Keynesian setting.

Frictional Markets Workers and firms match according to random search in a
frictional market. As mentioned above, each firm j posts Vjt vacancies, and ag-
gregate vacancies are Vt =

∫
Vjtdj. Each period, employed workers can search on

the job with some constant, exogenous probability λEE ∈ (0, 1), and unemployed
workers can always search.11 The unemployment rate is defined as Ut, so the total

11This simplifying assumption mechanically shuts down the possibility that on-the-job search
intensity increases with the price level (Pilossoph and Ryngaert, 2023); Appendix E relaxes this
assumption and shows that the scope for pass-through from cost-of-living shocks to wages remains
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mass of searchers St is St = λEE(1− Ut) + Ut. Matching is random and follows a
constant returns to scale matching function Mt(Vt,St),

Mt(Vt,St) =
StVt

(Sνt + V ν
t )

1
ν

,

with ν = 2 following the literature. Labor market tightness is θt = Vt
St

. The job
finding rate for workers is f(θt) = Mt

St
is increasing in tightness θt, and the proba-

bility that a vacancy is matched with a worker g(θt) = Mt

Vt
is a decreasing function

of tightness θ. The share of searchers who are employed is ϕE,t =
λEE(1−Ut)

St
, and

the share of searchers who are unemployed is ϕU,t = 1−ϕE,t = Ut

St
. The job finding

rate for workers f(θt) and vacancy-filling rate g(θt) are given by

f(θt) =
θt

(1 + θνt )
1
ν

, g(θt) =
1

(1 + θνt )
1
ν

.

Households A representative household has a unit mass i ∈ [0, 1] of members
who can work. Households seek to maximize the discounted present value of their
members’ utility, which is log in consumption. Without loss of generality, assume
that unemployed household members must each have the same consumption level,
Cu
t .12 Then letting Ct(i, j(i)) denote the consumption of worker i in state j(i),

where j(i) indicates the firm i is employed at, the household’s objective function
becomes

∞∑
t=0

(
1

1 + ρ

)t [
Ut ln(C

u
t ) +

∫ 1−Ut

0

ln (Ct(i, j(i))) di

]
.

The household is allowed to choose Cu
t (effectively, an unemployment benefit) and

also a linear tax/subsidy on employed workers, who consume their income each
period:

Ct(i, j) = τt
Wjt

Pt

small in our model even if workers search harder as prices rise.
12This is not restrictive, as given our other assumptions the household will always choose to

equalize consumption across unemployed agents due to diminishing marginal utility of consump-
tion.
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subject to the following budget constraint: letting Dt be nominal dividend pay-
ments from services firms (who profit from monopoly and monopsony power) and
perfectly competitive goods firms (who receive the endowment Xt and sell it, re-
bating the proceeds to households), Bt be nominal bond holdings in zero net supply
paying nominal interest rate it, and finally letting W̄t ≡ 1

1−Ut

∫ 1−Ut

0
Wj(i)tdi be the

average wage of employed workers, the budget constraint is

UtC
u
t =

Dt

Pt
− Bt

Pt
+

(1 + it−1)Bt−1

Pt
+ (1− τt)(1− Ut)

W̄t

Pt
. (8)

To make further progress in delivering a tractable model with households’ standard
consumption Euler equation, we impose an ad hoc consumption sharing rule within
the household requiring that unemployed workers’ consumption must be a constant

fraction of employed workers’ average consumption:

C̄e
t

Cu
t

= ξ, (9)

where ξ ≥ 1 and C̄e
t ≡ 1

1−Ut

∫ 1−Ut

0
C(i, j(i))di is the average consumption of em-

ployed. This rule allows us to capture the fact that the ratio of unemployed and
employed consumption is relatively constant over the business cycle (Chodorow-
Reich and Karabarbounis, 2016). Moreover, it can be thought of as the result of a
household facing an incentive-insurance trade-off: by insuring unemployed workers
less and making unemployment relatively worse (lower ξ), the household encour-
ages workers to take jobs and become employed by taking consumption away from
unemployed workers with higher marginal utility of consumption. Note that in Sec-
tion 5.3, we will study extension of this model in which the household implements
a different unemployment insurance scheme in which the consumption ratio is not
held constant.

3.2.1 Symmetric Equilibrium Features a Standard Euler Equation

In a symmetric equilibrium where all firms set the same wage, and soWjt = Wt, the
household’s problem under constraints (8) and (9) simplifies to choosing aggregate
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consumption Ct and bond holdings Bt to maximize

∞∑
t=0

(
1

1 + ρ

)t
ln

(
Ct

(1− Ut)ξ + Ut

)

subject to the simplified budget constraint

Ct =
Dt

Pt
− Bt

Pt
+

(1 + it−1,t)Bt−1

Pt
+ (1− Ut)Wt.

Optimization then yields the standard consumption Euler equation with log-utility
given by:

C−1
t =

1

1 + ρ

1 + it,t+1

Πt+1

C−1
t+1. (10)

Workers Workers get utility from consumption and an idiosyncratic preference
draw ι. ι represents how much workers like their current job at firm j, which is
redrawn every period and is i.i.d. Workers draw a similar preference shock each
period during unemployment (note that the household does not take the idiosyn-
cratic preference shocks into account when solving the problem described above).
Workers are myopic and consider their utility only one period at a time, which for
worker i in state j is given by13

Vt(i, j) = ln (Ct(i, j)) + ιijt.

Workers are allowed to search on the job with probability λEE , and conditional on
searching, are matched with a vacancy with probability f(θ). Workers are allowed
to consider unemployment with probability λEU . Consider a worker i currently
employed at firm j who successfully matches with firm k’s vacancy. She will move
to firm k only if Vt(i, k) ≥ Vt(i, j). Let us define sjk(Wjt,Wkt) as the probability
that the worker is poached from firm j to firm k.

We assume that ι follows a Type-1 extreme value distribution with variance γ−1

13The absence of utility from leisure here, which may be greater in unemployment, can be viewed
as a simplifying assumption: we can introduce leisure without changing the results provided that the
elasticity of substitution between leisure and consumption is one. See Section 5.3.2 and accompa-
nying Appendix A.1 for further discussion on how assuming a different elasticity affects the results.
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for tractability. Following the consumption sharing rule in (8) and (9), sjk(Wjt,Wkt)

is given by

sjk (Wjt,Wkt) =

(
τt
Wkt

Pt

)γ
(
τt
Wkt

Pt

)γ
+
(
τt
Wjt

Pt

)γ =
W γ
kt

W γ
kt +W γ

jt

, (11)

which is decreasing in Wjt: if firm j pays a higher wage, workers are less likely
to be poached. Notice also that the probability a worker switches jobs is only a
function of the relative nominal wage. The worker takes as given the internal tax
rate set by the household τt and the price level Pt, both of which are unchanged
regardless of which job the worker chooses.

Now consider a worker who is deciding whether to quit into unemployment.
Let the average wage of employed workers in worker i’s household be W̄t, which
determines consumption in unemployment through Cu

t =
C̄e

t

ξ
= τt

W̄t

ξPt
. Since a

worker i who is currently employed at firm j quits into unemployment only if
V(i, j) ≥ V(i, unemployed), thus the probability that a worker voluntarily quits
into unemployment sju(Wjt) is given by

sju(Wjt) =

(
1
ξ
τ W̄t

Pt

)γ
(

1
ξ
τ W̄t

Pt

)γ
+
(
τ
Wjt

Pt

)γ =

(
W̄t

ξ

)γ
(
W̄t

ξ

)γ
+W γ

jt

, (12)

which is decreasing in Wjt but does not depend on the price level Pt.
These individual transition probabilities aggregate up into the firm’s separation

rate S(Wjt): each period, a share of workers s ∈ (0, 1) exogenously separate while
the remainder (1−s) endogenously separate if they receive an opportunity that they
prefer to their current job (either another job, or the chance to exit to unemploy-
ment). Recalling that f(θt)λEE denotes the probability that a particular employed
worker is allowed to search on the job and matches to another firm, and that λEU
denote the probabilities that an employed worker is allowed to consider quitting
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into unemployment, the separation rate is written as

S(Wjt) ≡ S(Wjt|{Wkt}k ̸=j) = s+(1−s)
[
λEEf(θt)

∫
sjk(Wjt,Wkt)z(Wkt)dk + λEUsju(Wjt)

]
,

(13)
where z(Wkt) is an endogenous density function of outside posted wages. Note that
S(·) is a decreasing function of Wjt, i.e. S ′(Wjt) < 0, since all of it’s components
are decreasing in Wjt; in other words, the firm’s separation rate falls as the wage
rises.

Analogously to the individual separation probabilities, there are probabilities
that a matched worker is recruited into the firm conditional on whether the worker
is employed or unemployed. Consider a worker employed at firm k that encoun-
ters firm j’s vacancy. The probability that firm j successfully poaches the worker
r(Wjt,Wkt) is:

rkj(Wkt,Wjt) =

(
τt
Wjt

Pt

)γ
(
τt
Wkt

Pt

)γ
+
(
τt
Wjt

Pt

)γ =
W γ
jt

W γ
kt +W γ

jt

, (14)

which is increasing in Wjt and is a function of relative wages.
Now consider an unemployed worker who is matched with firm j’s vacancy.

The probability that the worker takes the job with firm j is defined as ruj(Wjt) and
is equal to

ruj(Wjt) =

(
τt
Wjt

Pt

)γ
(

1
ξ
τt
W̄t

Pt

)γ
+
(
τt
Wjt

Pt

)γ =
W γ
jt(

W̄t

ξ

)γ
+W γ

jt

, (15)

which is increasing in Wjt.
We can use (14) and (15) to write firm j’s recruiting rate, defined as the share

of vacancies that successfully result in hiring a worker is the following. Recalling
that g(θt) denotes the probability that a vacancy is matched with a worker, and that
ϕE,t and ϕU,t denote the share of searchers who are employed and unemployed,
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respectively, we can write the recruiting rate as:

R(Wjt) ≡ R(Wjt|{Wkt}k ̸=j) = g(θt)

[
ϕE,t

∫
k

rkj(Wkt,Wjt)ω(Wkt)dk + ϕU,truj(Wjt)

]
.

(16)
where ω(Wkt) is the distribution of wages that workers are currently employed at.
The recruiting rate R(Wjt) is an increasing function because all of its components
rkj and ruj are also increasing in Wjt. In other words, a higher wage improves the
firms odds of recruiting workers through its vacancies.

3.2.2 Symmetric Equilibrium Features Simple Separation and Recruiting Func-
tions

In a symmetric equilibrium where all the firms set the same wage, i.e., Wjt = Wt

for ∀j, both S(·) and R(·) becomes functions of tightness θt and simplify from (13)
and (16) to

St = s+ (1− s)

(
λEEf(θt)

1

2
+ λEU

(
1

1 + ξγ

))
(17)

Rt = g(θt)

(
ϕE,t

1

2
+ ϕU,t

(
ξγ

1 + ξγ

))
. (18)

where the aggregate wage Wt does not appear on the right hand side of (17) and
(18). Therefore, in a symmetric equilibrium, both separation and recruiting rates St
and Rt become independent of aggregate wage Wt. This is because all the compet-
ing firms set the same wage level, and the relative desirability of employment over
unemployment is independent of the wage due to household’s consumption sharing
rule (9).

The reason for the absence of the price level Pt in the separation rate formula
(17) is similar: fundamentally the price level is irrelevant to a worker considering
choosing between two different nominal wage offers. Also driving this result is
the fact that we have assumed the price level is irrelevant for workers consider-
ing choosing between working and unemployment. This is because the households’
consumption sharing rule (9) fixes the relative consumption of employed and unem-
ployed workers at ξ, which naturally appears in equations (17) and (18) above: the
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higher real consumption ratio ξ is on average, the more likely unemployed workers
are to prefer the state of employment to that of unemployment, so St decreases with
ξ and Rt increases with ξ all else equal. Note that relaxing our assumption that
consumption ratio ξ is constant will not change the result about pass through: the
issue is that the price level, Pt, does not affect both St andRt in equilibrium. Fixing
unemployment benefits at some nominal level, for example, would still result in the
relative attractiveness of employment and unemployment being insensitive to the
price level by the same logic that applies to employed workers choosing between
nominal wages at two different jobs.

As we will show in Section 5.1, there is no pass-through at all in our bench-
mark case where the relative consumption of employed and unemployed workers is
fixed at ξ. However, the assumption that the desirability unemployment (formally,
the probability of preferring a job offer at aggregate wage Wt to the unemployment
state) is constant and completely independent of the aggregate price level is strong;
this would not be true if, for example, we had assumed that the representative
household insures unemployed households by guaranteeing them some constant,
real unemployment benefit b (i.e., if unemployment benefits are perfectly indexed
to inflation), or if we had assumed that workers derive some utility from leisure,
as well as consumption, and that leisure utility is systematically higher while un-
employed. We discuss the former case in Section 5.3; Appendix A.1 discusses the
worker’s problem with leisure, which has similar implications but requires more
burdensome notation.14

3.3 Equilibrium Selection

We can close the model with a simple Taylor rule, with a potentially persistent
policy shock εi,t:

1 + it = ΠϕΠ
Y,t(1 + εi,t) (19)

14This is because we must take a stance on the elasticity of substitution between leisure and con-
sumption; Appendix A.1 demonstrates that if leisure and consumption have an elasticity of substitu-
tion of one, then changes in the price level have no effect on the relative desirability of employment
for a given nominal wage, as in the benchmark case with fixed consumption ratios.
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and solve for a symmetric equilibrium. Our symmetric equilibrium consists of se-
quences of all endogenous prices and quantities satisfying that: (i) firms choose
identical sequences such that Wjt = Wt, Njt = Nt, Vjt = Vt, P Y

jt = P Y
t , (ii)

workers and households maximize utility, (iii) firms maximize profits, (iv) product
markets clear, and (v) labor market flows add up.

We linearize these necessary conditions in a symmetric equilibrium around a
non-stochastic steady state, and solve for the unique solution. While there is a
unique, symmetric equilibrium (for our given parameter values) we cannot rule
out and leave unexplored the possibility of non-symmetric equilibria where ex ante

identical firms choose different wages. The fact that we have one wage in equilib-
rium, while still having worker flows between unemployment and various firms due
to idiosyncratic shocks, buys us a highly-tractable dynamic model with on-the-job
search.

3.4 Calibration

We choose standard values for most parameters, and choose other parameters gov-
erning the labor search block of the model to match the U.S. data: Table 2 lists the
model’s calibrated parameters, some of which are chosen to target moments in U.S.
data given in Table 3.

Specifically, we calibrate the model to match U.S. data on labor market flows
during the period 2015-2019 to capture the approximately full-employment condi-
tions that existed prior to the COVID shock. Data on the unemployment rate and
separation rate come from the Bureau of Labor Statistics (BLS) and the Job Open-
ings and Labor Turnover Survey (JOLTS). We set ξ = 2, which is higher than in
Chodorow-Reich and Karabarbounis (2016) but closer to what maximizes steady-
state utility for the household in our setting; the results are largely insensitive to
changing this parameter.
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Table 2: Parameters in the Monthly Benchmark New Keynesian Model

Parameter Value Meaning Reason
λEE .14 OTJ search probability Match EE rates
λEU .30 Opportunity to quit probability Match voluntary EU rate, Qiu (2022)
ξ 2 Consumption ratio: Ce

t /C
u
t See Notes below

s .01 Exogenous separation rate Match JOLTS monthly separation Rate
γ 6 Variance−1 of idiosyncratic preferences Match εR,W − εS,W
ϵ 10 Elasticity of substitution of services
ψ 100 Services price adjustment cost
ψw 100 Wage adjustment cost
η 1 Services/endowment good EOS
αX .2 Endowment good’s share in CES Utility
χ 1 Convexity in vacancy posting costs Bloesch and Larsen (2023)
c 30 Hiring cost shifter Targeting U
ρ .004 Discount Rate Monthly model

Table 3: Selected Model Moments and Data in Steady State

Targeted Moment Meaning Model Data Source
U Unemployment rate .044 .044 BLS
S Monthly separation rate .036 .036 JOLTS

εR,W − εS,W Recruiting minus separation elasticities 4.4 4.2 Bassier et al. (2022)

Notes: We calibrate the model to match labor market flows of the U.s. economy
during 2015-2019 to capture the approximately full employment conditions that
existed prior to the COVID shock. Data on the unemployment rate and separation
rate come from the Bureau of Labor Statistics (BLS) and the Job Openings and
Labor Turnover Survey (JOLTS). We set ξ = 2, higher than in Chodorow-Reich
and Karabarbounis (2016) but closer to what maximizes steady-state utility for the
household in our setting; the results are largely insensitive to changing this param-
eter.

4 Quits in the Wage Phillips Curve

To write down a wage Phillips curve of the same form as equation (1), note that we
can define quits QT as all separations St less the exogenous separations s:

Qt = St − s,
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so quits in the model captures both voluntary job-to-job quits and voluntary quits
from employment into unemployment.

Linearized wage Phillips curve Based on our characterization of the wage Phillips
curve (7) of Section 3.1, this section shows how our wage-posting model based on a
quantitatively-realistic amount of on-the-job search can match key descriptive facts
described in Section 2.

To that purpose, in Appendix A.3, we log-linearize the model’s wage Phillips
curve (7) and express wage growth as a function of vacancy and unemployment
rates first as follows:15

Π̌w
t = ϕV V̌t + ϕU Ǔt +

1

1 + ρ
Π̌w
t+1. (20)

Since the quits rate itself is a function of vacancies and unemployment, the wage
Phillips curve (20) can in turn be written in terms of quits Q̌t and unemployment Ǔt
as follows:16

Π̌w
t = βQQ̌t + βU Ǔt +

1

1 + ρ
Π̌w
t+1 (21)

for some positive βQ > 0 and βU of indeterminate sign which depends on the cali-
bration (both coefficients are functions of deep parameters and steady state values).
In our benchmark calibration given in Table 2, we find βQ = .0246 and βU = .0009.
The model thus captures both the fact that βQ > βU and that βU > 0, which we
observe from our wage Phillips curve regression in Table 1.

Note, however, that the sign of βU in equilibrium turns out to be sensitive to
the choice of convexity of vacancy-opening cost χ in the model: for χ = 0, or a
linear cost of posting vacancy, the model generally delivers a negative coefficient
on unemployment, though the coefficient on quits remains larger in magnitude.17

15Appendix D explores how the on-the-job search probability λEE affects the coefficients ϕV

and ϕU in (20).
16For this part of the derivation, i.e., expressing Q̌t in terms of V̌t and Ǔt, see Appendix A.3.1.
17With χ = 0 and fixing other parameters, we obtain

Πw
t = 2.13× 10−2Q̌t − 1.1× 10−3Ǔt +

1

1 + ρ
Π̌w

t+1.

24



We conclude this section by noting that the model is broadly consistent with the the
wage Phillips curve describing the modern U.S. economy. In the next question, we
show that the model will also imply that there is very little scope for pass through
from a cost-of-living shock to wages in the modern U.S. economy.

5 Implications for Pass Through from Prices to Wages

This section studies the effects of a cost-of-living shock as defined in Section 3,
considering the following thought experiment: what happens to nominal wages
when an unanticipated, temporary, negative shock to X0 raises the price level at
t = 0? In each case, we will consider what happens when monetary policy holds
Nt fixed.

Section 5.1 compares analytical results for baseline wage posting model of Sec-
tion 3, in which there is no increase in wages in response to the shock, to other stan-
dard models of labor supply used in the DSGE the literature: specifically, a model
with neoclassical labor supply and a model where unions set wages (Erceg et al.,
2000). Section 5.2 demonstrates quantitatively both that cost-of-living shocks don’t
move wages, and that monetary policy shocks cause job-to-job quits and wages to
commove, as in the data. Finally, Section 5.3 presents quantitative results for pass
through in an extension to the model in which increases in the price level make
unemployment more attractive for a given nominal wage, demonstrating that quan-
titatively on-the-job search mutes the pass through of prices to wages in response
to a cost-of-living shock.

5.1 Analytical Results

We begin this section by demonstrating that in the baseline model of Section 3,
there is no pass-through from the cost of living shock, which raises the overall price
level, to wages. We then show how this differs from both the case of a standard
neoclassical labor supply model, and also from a model where unions set wages as
in Erceg et al. (2000). In these two cases, we show that the value of η, the elasticity
of substitution between endowment good Xt and services produced with labor, Yt,
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in equation (2), matters: when η < 1, and the goods are not good substitutes, then
wages rise in response to the cost of living shock.

Pass Through in Our Baseline Wage Posting Model In our baseline model,
there is no pass-through regardless of η. A cost of living shock, i.e., a temporary,
unanticipated drop in X0, changes wage inflation only if it affects the labor market
variables discussed above, and these are unchanged in equilibrium. We show this
quantitatively in Section 5.2.1 under our benchmark calibration, and analyze the
more general case rigorously in Appendix C.3.

Pass Through with Sticky Prices and Flexible Wages Given the consumption
and price aggregators (2) and (3), let us assume that the households maximize

∞∑
t=0

βt
(
logCt −

1

1 + 1
ν

N
1+ 1

ν
t

)

given the usual budget constraint

Ct =
Dt

Pt
− Bt

Pt
+

(1 + it−1,t)Bt−1

Pt
+WtNt.

so that labor Nt is hired in a spot market and there is no unemployment. When
central banks stabilize Nt = N under sticky prices, we can prove that in response
to X0 shock at t = 0, there is pass-through, and wages rise, only if η < 1, i.e., the
elasticity of substitution between Xt and Yt is relatively weak. We prove this result
in Appendix C.1.18

Pass Through if Unions Set Wages Given the consumption and price aggrega-
tors (2) and (3), let us assume that households now supply multiple types of labor;
unions set wages for each type to maximize household utility subject to facing CES
demand for each type from a “labor packer” which packages each labor type Nt(i)

into aggregate labor Nt =
(∫ 1

0
Nt(i)

ϵ−1
ϵ di

) ϵ
ϵ−1

which is purchased at wage Wt

18Appendix C.1 also analyzes the case of a general consumption utility with the elasticity of
intertemporal substitution σ in this neoclassical labor supply model.
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by services firms—and in our setting, combined with Xt to form consumption Ct.
Wages are sticky as in Erceg et al. (2000) and Galı́ et al. (2012) as unions only
occasionally receive the chance to reset their wage. The household maximizes

∞∑
t=0

βt
(
logCt −

∫ 1

0

1

1 + 1
ν

Nt(i)
1+ 1

ν di

)
,

given the same budget constraint above. Even in this case, we can prove that in
response to X0 shock at t = 0, there is pass-through, so that wages rise, only if
η < 1. We prove this result in Appendix C.2.

Discussion Even in a perfectly competitive labor market, we note that workers’
wages can respond to a cost-of-living shock even when their productivity is unaf-
fected. The sign and magnitude of the response depends on the strength of income
and substitution effects, governed by the elasticity of intertemporal substitution of
consumption utility, and wealth effects as well when workers are endowed both with
leisure and the good Xt. The strength of those wealth effects are governed by η,
which is why in the log-utility case considered here, where income and substitution
effects cancel with each other, η becomes the determining factor; see Appendix C.1.
When η < 1, a cost of living shock as described generates positive wealth effects,
thereby making the household want to work less, so firms must raise wages if Nt is
to be stabilized at its pre-shock level (if η > 1, the opposite logic will hold: workers
will want to work more, and wages will actually fall in response to the shock).

In contrast, the household consumption rule (9) in our baseline model effec-
tively eliminates wealth effects on labor supply by keeping the relative desirability
of employment over unemployment at the same level in response to the shock, so
that the sign of η no longer matters. We will show quantitatively in Section 5.3 that
even if we alter the household’s consumption sharing rule so that increases in the
price level decrease the desire to work, and cause firms to raise wages in equilib-
rium, the effect is small with a quantitatively-realistic amount of on-the-job search.
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5.2 Response of Wages to Cost-of-living and Monetary Policy
Shocks: Baseline Model

This section analyzes the response of the baseline model described in Section 3
in response to both cost-of-living shocks (which don’t move wages) and monetary
policy shocks (which do move wages). We use the calibration Presented in Table
2, except where noted, including the simplifying assumption η = 1, in light of the
analytical finding that this corner case is not important for determining pass through
in our model when monetary policy stabilizes total labor Nt in the service sector, as
shown above in Section 5.1 (and accompanying Appendix C.3).

5.2.1 Cost-of-Living Shocks

We subject the economy to a 10% quantity shock of the endowment good Xt from
Xt = 1. Given the assumption of a unit elasticity between services and goods in
final aggregation, i.e., η = 1, in (2) and (3), this implies a 10% relative price shock
to good Xt and an increase in the overall price index Pt. Additionally, we assume
that the central bank leaves nominal interest rates fixed: given the household’s Euler
equation (10) and that fact that η = 1 implies constant expenditure shares across
services and goods, this experiment effectively holds aggregate demand for services
constant; see Appendix B for details, which works through this same experiment in
a simplified 2-period version of the model and provides analytical results.19

Note that our nonlinear wage Phillips curve (7) in Section 3.1 expresses wage
inflation as exclusively a function of aggregate, endogenous labor market variables:
vacancies, employment, recruiting and separation rates, and recruiting and separa-
tion elasticities, with no direct role for aggregate price index Pt. This is the case for
our linearized wage Phillips curve (21) as well where wage inflation is driven by
fluctuations in quits rate and unemployment rate only. In this environment, unless

19Therefore, monetary policy in this environment effectively stabilizes Nt, as assumed in Section
5.1 unless firms charge higher service price Py,t in response to a cost-of-living shock, which is not
the case. As seen in our price Phillips curve (A.11) in Appendix A that depends on wage inflation
and the same set of labor market variables, the aggregate price level does not affect the service
price unless it affects equilibrium wage or those labor market variables, which is not the case in our
baseline model.
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Figure 2: Impulse Response to a 10% Negative Shock to Supply of Endowment
Good

Notes: This figure presents the effects of a decreased supply of the endowment
good Xt under a nominal interest rate peg, which we identify as a pure cost-of-
living shock. Given the assumption of a unit elasticity between services and goods
in final aggregation, this implies a 10% relative price shock to good Xt and an
increase in the overall price index Pt. Given the household’s Euler equation and
constant expenditure shares, the nominal interest rate peg experiment effectively
holds aggregate demand for services constant (see Appendix B). Since the shock
does not affect the relative attractiveness of unemployment and working, the re-
cruiting and separation elasticities faced by firms are also unchanged as discussed
in Section 3.2.2: the result is no change in vacancy posting, no change in tightness,
and no change in the nominal wage, which causes real wages to fall as shown in the
last panel.

the cost-of-living shock affects those labor market outcomes in equilibrium, there
is no effect on wages.

Note that a crucial underlying mechanism is that due to household’s consump-
tion sharing scheme (9), the cost of living shock does not affect the relative attrac-
tiveness of unemployment and working, thereby not changing the recruiting and
separation elasticities faced by firms as well: in general equilibrium, there is no
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change in vacancy posting, no change in tightness, and no change in the nominal

wage, which causes real wages to fall as shown in the last panel of Figure 2. In Sec-
tion 5.3, we relax this assumption and assume that a higher aggregate price level
changes those elasticities by changing the relative desribility of unemployment and
employment. In that case, we will have the pass-through.

5.2.2 Monetary Policy Shock

We consider an expansionary monetary policy shock, subjecting the economy to a
one period, 1 percentage point decrease in nominal interest rates, with a monthly
persistence of 0.8. On impact, both wage growth and employment-to-employment
transitions rise, as seen in Figure 3. Lower nominal interest rates increase demand
for consumption, which increases demand for labor. Firms then post more vacan-
cies, increasing opportunities for workers to find other jobs, which raises job-to-job
transitions, while also increasing competition among firms for workers, leading
to higher wages. Appendix B.1 provides analytical results about employment-to-
employment transitions and wage growth based on a 2-period version of the model.

This result demonstrates that our model can rationalize comovements between
quits rate and wage growth, documented in Figure 1 and the literature, e.g., Faber-
man and Justiniano (2015); Moscarini and Postel-Vinay (2017), through demand
shocks like monetary policy shocks.

5.3 Extension: Cost-of-Living Shocks with Inflation-Indexed UI

This section revisits the experiment of Section 5.2.1 while relaxing the assumption
that the relative desirability of unemployment and employment is held fixed by the
household, allowing the relative desirability of unemployment to rise along with
the price level. We will show how on-the-job search mutes the pass through from
wages to prices in this variant of the model.

5.3.1 Separation and Recruiting Rates

We now assume that households no longer fix the ratio of consumption between em-
ployed and unemployed workers, but instead guarantee unemployed workers some
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Figure 3: Expansionary 1% Decrease in the Policy Rate

Notes: This figure plots the effects of a 1% decrease in nominal interest rates in our
benchmark model. Both nominal wage growth and employment-to-employment
transitions increase as lower nominal interest rates increase demand for consump-
tion, which increases demand for labor. Firms post more vacancies, increasing op-
portunities for workers to find other jobs, which raises job-to-job transitions, while
also increasing competition for workers, which raises wages. This result demon-
strates that the model can rationalize comovements between quits and wage growth,
documented in e.g., Faberman and Justiniano (2015); Moscarini and Postel-Vinay
(2017), through demand shocks like monetary policy shocks.

inflation-indexed quantity of consumption, b. For a given nominal wage, an in-
crease in the price level now raises the relative consumption of unemployed agents,
making unemployment more desirable. To see this, note that the probability that a
worker separates from employment to unemployment is now

sju(Wjt) =
bγ(

Wjt

Pt

)γ
+ bγ

.

The separation rate sju from employment to unemployment now depends on the
price level: at a given nominal wage, higher prices makes unemployment attractive.
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Similarly, the new recruiting function from unemployment is

ruj(Wjt) =

(
Wjt

Pt

)γ
(
Wjt

Pt

)γ
+ bγ

,

where now we see that a higher price level makes recruiting from unemployment
more difficult at a given nominal wage, by the same logic.

In a symmetric equilibrium where Wjt = Wt for ∀j, the separation and recruit-
ing rates become

St = s+ (1− s)

λEEf(θt)1
2
+ λEU

bγ(
Wt

Pt

)γ
+ bγ

 ,

and

Rt = g(θt)

ϕE,t1
2
+ ϕU,t

(
Wt

Pt

)γ
(
Wt

Pt

)γ
+ bγ

 .

Unlike the benchmark case represented by (17) and (18), the price level Pt affects
the recruiting and separation rates via the probability of quitting into unemployment
and the probability of successfully recruiting unemployed workers.

All the other model equations (i.e. the firm’s problem and the Taylor rule) re-
main unchanged; Appendix A.4 shows how we can to derive an Euler equation in
this setting which is identical to that used above, given appropriate assumptions on
the representative household’s optimization problem. We calibrate the model with
a choice for unemployment benefit b instead of ξ; we set b = 0.4 which results in
a steady-state consumption ratio for employed to unemployed agents of 2, so that
this moment is the same at the steady state as in the benchmark model with ξ = 2.20

20Recall from the discussion in Table 2 that this calibrated consumption ratio ξ of 2:1 is higher
than in Chodorow-Reich and Karabarbounis (2016) but closer to what maximizes the households’
steady-state utility. While results in the benchmark model are insensitive to changing ξ, modifying
the model to allow for pass-through from cost of living shocks to wages as we do here implies
changes in b matter: lowering b might raise or reduce the pass-through of cost of living to wages
depending on λEE , but does not affect the result that on-the-job search λEE mutes this pass-through.
Quantitatively, changes in b do not affect the level of pass-through much.
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5.3.2 Result and the Role of On-the-Job Search λEE

First, we demonstrate that incorporating on-the-job search helps the model cap-
ture the empirical fact that changes in unemployment benefits do not seem to affect
workers wages much in practice, even for new workers who are hired out of unem-
ployment as shown by Jäger et al. (2020). Figure 4 demonstrates that in a model
without on-the-job search, where λEE → 0, changing unemployment benefit b has
large effects on the equilibrium real wage, seen by examining the gaps between the
blue solid line and dashed red line, for example. At our value of λ = .14 cali-
brated to U.S. data, we see that the same changes in b have almost no change in the
equilibrium real wage offered by firms, as in the data. Thus, beyond the fact that
incorporating on-the-job search is important to capture the fact that quits in Fig-
ure 1 are mostly job-to-job quits, rather than quits into nonemployment, on-the-job
search helps capture the near irrelevance of unemployment benefits for the wage.21

Figure 5 presents the impulse response function of wage growth in the log-
linearized model: in the solid blue line, which follows our benchmark calibration,
we see that the effect on wage growth is quantitatively small. Intuitively, this is be-
cause the increase in the desirability of unemployment is not quantiatively relevant
to firms who worry mainly about the risk of losing their workers to other firms, and
recruiting workers on the job, than about quits to unemployment and/or recruiting
unemployed workers, which our baseline model calibrated to U.S. data assumes is
relatively uncommon.

To illustrate the importance of on-the-job search in delivering this result, we
also estimate the impulse response function in the version of the model without
on-the-job search, where the probability of being allowed to search on the job λEE
is nearly zero, given by the red dashed line, finding that the response of wages
becomes considerably larger. When λEE is low, firms’ main concern when deciding
wages becomes attracting unemployed workers into employment and discouraging
quits to unemployment, since workers almost never have the chance to leave for
to join another firm. Thus, firms raise wage more aggressively in response to a

21We can show qualitatively identical results for the effect of unemployment benefits on the wage
in the baseline model by varying ξ instead of b.
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Figure 4: On-the-Job Search Mutes the Effect of Changing Unemployment Benefits
on Real Wages

Notes: In the model with fixed real unemployment benefits described in Section
5.3, eliminating the role of on-the-job search and sending λEE → 0, means that
changes in unemployment benefit b have large effects on the equilibrium real wage
(denominated in the price of aggregate consumption P ), seen by examining the gaps
between the blue solid line and dashed red line, for example. This is because with-
out on-the-job search, firms set wages mostly considering the problem of recruiting
unemployed workers, which makes the level of b important in their wage-setting
problem. At our value of λ = .14 calibrated to U.S. data, where firms mostly re-
cruit from other firms, we see that the same changes in b have almost no change in
the equilibrium real wage offered, as in the data: the three lines lie on top of each
other at this point.
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cost-of-living shock.22

Figure 5: On-the-Job Search Mutes the Pass-Through of Cost of Living Shocks to
Wages

Notes: This Figure presents the effects of a decreased supply of the endowment
good Xt under a nominal interest rate peg, as in Figure 2, in a variant of the bench-
mark model where increased cost of living raises the desirability of unemployment
as described in Section 5.3. While there is now some pass through from the cost-of-
living shock to wages, on-the-job search significantly dampens this result, seen by
comparing the results in calibrations where the on-the-job search probability, λEE
is calibrated to match U.S. data (the solid blue line) to a calibration where workers
are almost never allowed to search on the job (the dashed red line).

6 Conclusion

This paper developed a DSGE model of wage determination with labor market fric-
tions where firms both set prices and post wages, subject to nominal rigidities in
price and wage setting, and workers search on the job. Calibrated to match U.S.
data on worker flows, we showed that the model implies a simple, linear wage
Phillips curve expressing nominal wage growth as a function of log deviations of
quits and unemployment from their long-run natural (steady state) values that is
quantitatively in line with results for recent U.S. aggregate data.

22Appendix B demonstrates this result analytically in a simplified 2-period version of the quan-
titative model.
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We then studied the propagation of cost-of-living shocks in the model economy.
Because firms set wages to avoid costly turnover, such shocks pass through to wages
only to the extent that higher cost of living improves worker’s outside options, such
as competing jobs or unemployment, relative to their current job. As higher cost of
living lowers real wages at all jobs evenly, and unemployment is rarely a credible
outside option, we found that cost-of-living shocks have little to no effect on relative
outside options and therefore wages.

While stylized, our model is consistent with a range of recent microeconomic
evidence on how wages are determined, including the result in Jäger et al. (2020)
that wages are insensitive to the flow value of unemployment benefits, and direct ev-
idence on the preponderance of wage posting (Hall and Krueger, 2012; Lachowska
et al., 2022; Di Addario et al., 2023). Admittedly, our simple model does abstract
from the fact that there are a minority of unionized workers in the United States,
and workers with automatic COLAs, for whom prices would pass through into
wages. However, our results suggest that in a setting such as the United States
where few workers operate under collective bargaining agreements with cost-of-
living adjustments, and where firms’ wage setting decision reflects competition for
already-employed rather than for unemployed workers, the ability for most workers
to reclaim real wages in response to a supply shock that raises their cost of living is
limited. We conclude that there is little scope for supply-shock induced wage-price
spirals specifically fueled by workers’ ability to command higher nominal wages in
response to higher nominal prices.
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Online Appendix: For Online Publication Only

A Derivations and Proofs

A.1 Worker’s Problem with Utility From Leisure

This section reviews the worker’s problem in Bloesch and Larsen (2023) also used
in the paper’s main body, deriving the probability a worker chooses a particular job
j over outside offer k or unemployment. We then show that allowing for utility from
leisure, as well as consumption, will not generally overturn the result that the price
level does not affect the worker’s optimal choice unless the elasticity of substitution
between leisure and consumption is different from one.

Discrete choice with Type-1 extreme value preference draws Suppose worker
i in state j (which could be working at firm j, for example), gets utility U(ijt) plus
a draw ιijt that is distributed type-1 extreme value:

Vt(i, j) = U(ijt) + ιijt

Let ιijt have variance 1
γ

. Then given options two states j and k, the probability that
the worker chooses j is

exp(γU(ijt))
exp (γU(ijt)) + exp (γU(ikt))

.

Suppose now that utility U is a function of log consumption: U(ijt) = log(Ct(i, j)).
This is the case in the main text. Then the probability of choosing j is

Ct(i, j)
γ

Ct(i, j)γ + Ct(i, k)γ
.

Case with a more general utility function Consider now the more general form

V(ijt) = log (U (Ct(i, j), ℓt(i, j))) + ιijt
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where ℓt(i, j) is the leisure i gets in state j at time t, which nests the above case.
For simplicity, denote utility while unemployed by U (Ct(i, u), ℓt(i, u)), and while
employed by U (Ct(i, e), ℓt(i, e)); then the probability of an unemployed worker
taking a job when matched is now:

1

1 +
(
U(Ct(i,u),ℓt(i,u))
U(Ct(i,e),ℓt(i,e))

)γ (A.1)

Proposition 1 In partial equilibrium (i.e. holding all other equilibrium prices and

quantities fixed) the probability that an unemployed worker takes a job in our

general setting, (A.1), is invariant to changes in the price level Pt if and only if
∂
∂Pt

U(Ct(i,u),ℓt(i,u))
U(Ct(i,e),ℓt(i,e))

= 0.

CES preference To make progress, consider the case with CES preferences: U =(
aC

ρ−1
ρ + (1− a)ℓ

ρ−1
ρ

) ρ
ρ−1

where ρ is the elasticity of substitution. We writeU(C, ℓ) =

U
(
I
P
, ℓ
)
, imposing C = I

P
for both types, who differ only in the nominal spending

I (i.e. Ie for employed and Iu for unemployed)1 Noting constant returns to scale
(CRS) yields

U
(
It(i,u)
Pt

, ℓt(i, u)
)

U
(
It(i,e)
Pt

, ℓt(i, e)
) =

U (It(i, u), Ptℓt(i, u))

U (It(i, e), Ptℓt(i, e))
,

and using the property of CES functions: ∂
∂P
U(I, P ℓ) = (1− a)U(·)

1
ρ (Pℓ)−

1
ρ l, we

can show:

∂

∂Pt

U
(
It(i,u)
Pt

, ℓt(i, u)
)

U
(
It(i,e)
Pt

, ℓt(i, e)
) =

(1− a)P
1
ρ

t

U(It(i, e), Ptℓt(i, e))

·
[
U(It(i, u), Ptℓt(i, u))

1
ρ ℓt(i, u)

1− 1
ρ

− U(It(i, e), Ptℓt(i, e))
1
ρ ℓt(i, e)

1− 1
ρ
U(It(i, u), Ptℓt(i, u))

U(It(i, e), Ptℓt(i, e))

]

1Here, the result does not depend on the case where we impose a tax-and-transfer scheme to
keep Ie/Iu = Ce/Cu constant over the business cycle as in Section 3.2.
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which becomes 0 when ρ → 1, i.e. the Cobb-Douglas case. Therefore, under the
unit elasticity of substitution between consumption and leisure, Proposition 1 still
holds.

A.2 Firm’s Problem and Derivation of the wage Phillips curve
in (7)

The firm’s problem is:2

max
{P j

y,t},{Njt}
{Wjt},{Vj,t}

∞∑
t=0

(
1

1 + ρ

)t(
P j
y,tY

j
t −WjtNjt − c

(
Vj,t
Nj,t−1

)χ
Vj,tWt −

ψ

2

(
P j
y,t

P j
y,t−1

− 1

)2

Y j
t P

j
y,t

− ψw

2

(
Wjt

Wj,t−1

− 1

)2

WjtNjt

)
(A.2)

subject to
Njt = (1− S(Wjt))Nj,t−1 +R(Wjt)Vj,t. (A.3)

Output is produced with labor with the linear production: Y j
t = AjtNjt,3 and Dixit-

Stiglitz demand, so Y j
t

Yt
=

(
P j
y,t

Py,t

)−ϵ

, hence Njt =

(
P j
y,t

Py,t

)−ϵ
Yt
Aj

t

with ϵ > 1. The

Lagrangian is given by:

L =
∞∑
t=0

(
1

1 + ρ

)t(
(P j

y,t)
1−ϵ (Py,t)

ϵ Yt −Wjt

(
P j
y,t

Py,t

)−ϵ
Yt

Ajt
− c (Vj,t)

1+χ

(
P j
y,t−1

Py,t−1

)ϵχ(
Yt−1

Ajt−1

)−χ

Wt

− ψ

2

(
P j
y,t

P j
y,t−1

− 1

)2 (
P j
y,t

)1−ϵ
(Pt)

ϵ Yt −
ψw

2

(
Wjt

Wj,t−1

− 1

)2

Wjt

(
P j
y,t

Py,t

)−ϵ
Yt

Ajt

+ λjt

[
−

(
P j
y,t

Py,t

)−ϵ
Yt

Ajt
+ Vj,tR(Wjt) + (1− S(Wjt))

(
P j
y,t−1

Py,t−1

)−ϵ
Yt−1

Ajt−1

])
.

2Note that here we assume that vacancy costs are denominated in labor; see Bloesch and Weber
(2023) for microfoundations and Appendix C.3 for additional implications. We also use the aggre-
gate wage Wt rather than the firm-specific wage Wjt to simplify the firm’s wage setting problem.

3Instead of production function Y j
t = N j

t assumed in Section 3, we assume a linear technology
Y j
t = Aj

tN
j
t in the derivation. Later we will assume a symmetric equilibrium with Aj

t = At for ∀j.
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The first order conditions are:

LWjt
=−

(
P j
y,t

Py,t

)−ϵ
Yt

Ajt
+ λjt

(
Vj,tR

′(Wjt)− S ′(Wjt)

(
P j
y,t−1

Py,t−1

)−ϵ
Yt−1

Ajt−1

)

− ψw

2

(
Wjt

Wj,t−1

− 1

)2
(
P j
y,t

Py,t

)−ϵ
Yt

Ajt
− ψw

(
W j
t

Wj,t−1

− 1

)
1

Wj,t−1

WtNjt

+
1

1 + ρ
ψw
(
Wj,t+1

Wjt

− 1

)
W j
t+1

(Wjt)2
Wj,t+1Nj,t+1 = 0. (A.4)

and

LVj,t = −c(1 + χ)(Vj,t)
χ

(
P j
y,t−1

Py,t−1

)ϵχ(
Yt−1

Ajt−1

)−χ

Wt + λjtR(Wjt) = 0, (A.5)

and

LP j
y,t

=(1− ϵ)

(
P j
y,t

Py,t

)−ϵ

Yt + ϵWjt

(
P j
y,t

)−1

(
P j
y,t

Py,t

)−ϵ
Yt

Ajt

− cϵ

1 + ρ
χ (Vj,t+1)

1+χ (P j
y,t

)−1

(
P j
y,t

Py,t

)ϵχ(
Yt

Ajt

)−χ

Wt+1

− ψ

(
P j
y,t

P j
y,t−1

− 1

)
1

P j
y,t−1

(P j
y,t)

1−ϵP ϵ
y,tYt − (1− ϵ)

ψ

2

(
P j
y,t

P j
y,t−1

− 1

)2(
P j
y,t

Py,t

)−ϵ

Yt

+
1

1 + ρ
ψ

(
P j
t+1

P j
t

− 1

)
P j
t+1(

P j
y,t

)2 (P j
t+1

)1−ϵ
P ϵ
t+1Yt+1

+ ϵ
ψw

2

(
Wjt

Wj,t−1

− 1

)2
Wjt

Py,t

(
P j
y,t

Py,t

)−ϵ−1
Yt

Ajt

+ λjtϵ
(
P j
y,t

)−1

(
P j
y,t

Py,t

)−ϵ
Yt

Ajt
− 1

1 + ρ
λjt+1ϵ(1− S(Wj,t+1))(P

j
y,t)

−1

(
P j
y,t

Py,t

)−ϵ
Yt

Ajt
= 0.

(A.6)

Equilibrium We focus on one particular equilibrium where P j
y,t = Py,t, Vj,t = Vt,

Wjt = Wt, A
j
t = At ∀j. Then we can summarize the above equations as follows:
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FOC on Wages in (A.4):

−Nt + λt (VtR
′(Wt)−Nt−1S

′(Wt))− ψw(Πw
t − 1)Πw

t Nt −
ψw

2
(Πw

t − 1)2Nt︸ ︷︷ ︸
≃0

+
1

1 + ρ
ψw
(
Πw
t+1 − 1

) (
Πw
t+1

)2
Nt+1 = 0,

where we define the aggregate wage inflation Πw
t = Wt

Wt−1
and approximate with

(Πw
t − 1)2 ≃ 0. Multiplying the second term by Wt

Wt

Py,t

Py,t
yields:

−Nt +
λt
Py,t

(
Wt

Py,t

)−1

(VtR
′(Wt)Wt −Nt−1S

′(Wt)Wt)− ψw (Πw
t − 1)Πw

t Nt

+
1

1 + ρ
ψw
(
Πw
t+1 − 1

) (
Πw
t+1

)2
Nt+1 = 0.

(A.7)
This is important so that we have the real wage and real Lagrange multiplier, i.e.,
λt
Py,t

in our equilibrium equations

FOC on vacancies in (A.5):

−c(1 + χ)

(
Vt
Nt−1

)χ
Wt

Py,t
+

λt
Py,t

R(Wt) = 0. (A.8)

Plugging in (A.8) into (A.7) and rearranging gives:

Nt + ψw (Πw
t − 1)Πw

t Nt = c(1 + χ)

(
Vt
Nt−1

)χ
1

R(Wt)
(VtR

′(Wt)Wt −Nt−1S
′(Wt)Wt)

+
1

1 + ρ
ψw
(
Πw
t+1 − 1

)
(Πw

t+1)
2Nt+1

= c(1 + χ)

(
Vt
Nt−1

)χVt R′(Wt)Wt

R(Wt)︸ ︷︷ ︸
≡εR,Wt

−Nt−1
S(Wt)

R(Wt)

S ′(Wt)Wt

S(Wt)︸ ︷︷ ︸
≡εS,Wt


+

1

1 + ρ
ψw
(
Πw
t+1 − 1

)
(Πw

t+1)
2Nt+1.

44



Dividing by Nt in both sides, we obtain

ψw (Πw
t − 1)Πw

t + 1 =c(1 + χ)

(
Vt
Nt−1

)χ(
Vt
Nt

εR,Wt −
Nt−1

Nt

S(Wt)

R(Wt)
εS,Wt

)
+

1

1 + ρ
ψw
(
Πw
t+1 − 1

)
(Πw

t+1)
2Nt+1

Nt

, (A.9)

which is the wage Phillips curve in our model.

FOC on pricing in (A.6):

(1− ϵ) + ϵ
Wt

Py,t
A−1
t − 1

1 + ρ
cϵχ (Vt+1)

1+χ Py,t+1

Py,t

Wt+1

Py,t+1

Y −1−χ
t Aχt + ϵ

ψw

2
(Πw

t − 1)2︸ ︷︷ ︸
≃0

Wt

Py,t
Nt

− ψ

(
Py,t
Py,t−1

− 1

)
Py,t
Py,t−1

− (1− ϵ)
ψ

2

(
Py,t
Py,t−1

− 1

)2

︸ ︷︷ ︸
≃0

+
1

1 + ρ
ψ

(
Py,t+1

Py,t
− 1

)(
Py,t+1

Py,t

)2
Yt+1

Yt

+
λt
Py,t

ϵA−1
t − 1

1 + ρ

λt+1

Py,t+1

Py,t+1

Py,t
ϵ(1− S(Wt+1))A

−1
t = 0, (A.10)

where we use (Py,t+1

Py,t
− 1)2 ≈ 0 as above. If we define the service inflation Py,t

Py,t−1
=

ΠY,t, (A.10) can be written as

(1− ϵ) + ϵ
Wt

Py,t
A−1
t − 1

1 + ρ
cϵχ

(
Vt+1

Nt

)1+χ

ΠY,t+1A
−1
t

Wt+1

Py,t+1

− ψ(ΠY,t − 1)ΠY,t

+
1

1 + ρ
ψ (ΠY,t+1 − 1) (ΠY,t+1)

2 Yt+1

Yt
+

λt
Py,t

ϵA−1
t

− 1

1 + ρ

λt+1

Pyt+1

ΠY,t+1ϵ(1− S(Wt+1))A
−1
t = 0.

Dividing both sides by −ϵ yields:

ϵ− 1

ϵ
−Wt

Py,t
A−1
t +

1

1 + ρ
cχ

(
Vt+1

Nt

)1+χ

ΠY,t+1A
−1
t

Wt+1

Py,t+1

+
ψ

ϵ
(ΠY,t − 1)ΠY,t

− 1

1 + ρ

ψ

ϵ
(ΠY,t+1 − 1)Π2

Y,t+1

Yt+1

Yt
− λt
Py,t

A−1
t +

1

1 + ρ

λt+1

Py,t+1

ΠY,t+1(1− S(Wt+1))A
−1
t = 0.
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Further rearranging gives:

ψ

ϵ
(ΠY,t − 1)ΠY,t +

ϵ− 1

ϵ
=

Wt

Py,t
A−1
t +

1

1 + ρ

ψ

ϵ
(ΠY,t+1 − 1)Π2

Y,t+1

Yt+1

Yt

+ A−1
t

(
− cχ

1 + ρ

(
Vt+1

Nt

)1+χ

ΠY,t+1
Wt+1

Py,t+1

+
λt
Py,t

− 1

1 + ρ

λt+1

Py,t+1

ΠY,t+1(1− S(Wt+1))

)
.

Multiplying both sides again by Yt with Yt
At

= Nt gives:

ψ

ϵ
(ΠY,t − 1)ΠY,tYt +

ϵ− 1

ϵ
Yt =

Wt

Py,t
Nt +

1

1 + ρ

ψ

ϵ
(ΠY,t+1 − 1)Π2

Y,t+1Yt+1

+Nt

(
−cχ
1 + ρ

(
Vt+1

Nt

)1+χ

ΠY,t+1
Wt+1

Py,t+1

+
λt
Py,t

− 1

1 + ρ

λt+1

Py,t+1

ΠY,t+1(1− S(Wt+1))

)
(A.11)

which is our price Phillips curve.

A.3 Linearized wage Phillips curve

A Log-Linear wage Phillips curve We log-linearize the wage Phillips curve in
(7), except we leave in the second order term, ψw

2
(Πw

t − 1)2, which we dropped
when we derive (7).

ψw

2
(Πw

t − 1)2 + ψw (Πw
t − 1)Πw

t + 1 =c(1 + χ)

(
Vt
Nt−1

)χ(
Vt
Nt

εR,Wt −
Nt−1

Nt

S(Wt)

R(Wt)
εS,Wt

)
+

1

1 + ρ
ψw
(
Πw
t+1 − 1

)
(Πw

t+1)
2Nt+1

Nt

.

(A.12)

It is worth pointing out that equation (A.12) would hold even if we added other
factors of production (e.g., we could have Cobb-Douglass production with capital or
some other inputs including oil), and is unaffected by the presence of price rigidities
(e.g., if we had flexible or price rigidity à la Rotemberg (1982), (A.12) would be
the same).
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To ease interpretation, we rewrite this using Tt ≡ Vt
Nt−1

and gt ≡ Nt

Nt−1
:

0 =
ψw

2
(Πw

t − 1)2 + ψw (Πw
t − 1)Πw

t + 1− c(1 + χ)Tt
χgt

−1

(
TtεR,Wt −

S(Wt)

R(Wt)
εS,Wt

)
− 1

1 + ρ
ψw
(
Πw
t+1 − 1

)
(Πw

t+1)
2gt+1.

(A.13)
We can suppress the dependence of S(·) and R(·) on Wt (since we know that in
equilibrium, St and Rt are not functions of the aggregate wage Wt): we rewrite
(A.13) as:

0 = F
(
ln(Πw

t ), ln(Π
w
t+1), ln(St), ln(Rt), ln(εR,t), ln(εS,t), ln(Tt), ln(gt), ln(gt+1)

)
,

and take a linear approximation around a zero wage-inflation steady state with
variables ln(Πw

t ), ln(Π
w
t+1), ln(St), ln(Rt), ln(εR,t), ln(εS,t), ln(Tt), ln(gt), and

ln(gt+1). We first calculate derivatives of F (·) with respect to each variable as fol-
lows:

Fln(Πw
t ) = ψwΠw

t (2(Π
w
t − 1) + Πw

t )

Fln(Πw
t+1)

= −ψ
wgt+1

1 + ρ

(
Πw
t+1(Π

w
t+1)

2 + (Πw
t+1 − 1)2Πw

t+1

)
Fln(St) = c(1 + χ)T χt g

−1
t

St
Rt

εS,t

Fln(Rt) = −c(1 + χ)T χt g
−1
t

St
Rt

εS,t

Fln(εR,t) = −c(1 + χ)T χ+1
t g−1

t εR,t

Fln(εS,t) = c(1 + χ)T χt g
−1
t

St
Rt

εS,t

Fln(Tt) = −c(1 + χ)g−1
t

(
(1 + χ)T χ+1

t εR,t − χT χt
St
Rt

εS,t

)
Fln(gt) = c(1 + χ)T χt g

−1
t

(
TtεR,t −

St
Rt

εS,t

)
Fln(gt+1) = − 1

1 + ρ
ψw
(
Πw
t+1 − 1

)
(Πw

t+1)
2gt+1,
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which at the steady state with zero wage inflation can be written as

Fln(Πw
t ) = ψw

Fln(Πw
t+1)

= − ψw

1 + ρ

Fln(St) = c(1 + χ)T χg−1 S

R
εS = c(1 + χ)

T χ+1

g
εS

Fln(Rt) = −c(1 + χ)T χg−1 St
Rt

εS,t = −c(1 + χ)
T χ+1

g
εS

Fln(εR,t) = −c(1 + χ)
T χ+1

g
εR

Fln(εS,t) = c(1 + χ)
T χ+1

g
εS

Fln(Tt) = −c(1 + χ)
T χ+1

g
((1 + χ)εR − χεS)

Fln(gt) = c(1 + χ)
T χ+1

g
(εR − εS)> 0

Fln(gt+1) = 0

where we made use of the fact that T = V
N

= S
R

in steady state, which we obtain
from (A.3). We can see that the assumption above that ψ

w

2
(Πw

t − 1)2 ≈ 0 is correct
in the sense that it drops out in our first-order approximation. We also find that in
a zero inflation steady-state, there is no role for expectations of future employment
growth in our first-order approximation.

Let the magenta terms above be collected as κ ≡ c(1 + χ)T
χ+1

g
. Then the first

order approximation of F (·) around its steady state is given by4

0 =ψwΠ̌w
t − ψw

1 + ρ
Π̌w
t+1 + κεS

(
Št − Řt

)
+ κ (εS ε̌S,t − εRε̌R,t)

+ κ(χεS − (1 + χ)εR)Ťt + κ(εR − εS)ǧt,

4We let X̌t ≡ lnXt − lnX for any Xt. If Xt < 0, then we let X̌t ≡ Xt−X
X .
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which we can rewrite as

Π̌w
t =−κεS

ψw
(
Št − Řt

)
− κ

ψw
(εS ε̌S,t − εRε̌R,t)−

κ(χεS − (1 + χ)εR)

ψw
Ťt︸ ︷︷ ︸

Three Labor Market “Tightness” Terms

+−κ(εR − εS)

ψw
ǧt︸ ︷︷ ︸

Employment Growth

+
1

1 + ρ
Π̌w
t+1︸ ︷︷ ︸

Expectations

(A.14)

Note that the law of motion for employment in (A.3) that the firm faces implies:

gt = (1− St) +RtTt (A.15)

Log linearizing (A.15) yields:

1

S
ǧt = Řt + Ťt − Št,

which leads to
Št − Řt = Ťt −

1

S
ǧt (A.16)

Plugging (A.16) into the log-linear wage Phillips curve in (A.14) and assuming g=1,
we obtain

Π̌w
t =

κ
(
−εR + 1+S

S
εS
)

ψw
ǧt︸ ︷︷ ︸

Employment Growth

+
κ

ψw
(εRε̌R,t − εS ε̌S,t) +

κ(1 + χ)(εR − εS)

ψw
Ťt︸ ︷︷ ︸

Two Labor Market “Tightness” Terms

+
1

1 + ρ
Π̌w
t+1︸ ︷︷ ︸

Expectations

.

(A.17)
where κ ≡ c(1 + χ)T χ+1. From (A.17), we observe that stronger monopsony, i.e.,
a lower εR − εS , flattens the wage Phillips curve, which is documented in de la
Barrera i Bardalet (2023). We summarize this in the following Proposition 2.

Proposition 2 The wage Phillips curve in (A.17) becomes flatter as the recruiting

elasticity net of the separation elasticity, εR − εS , falls.

Further Simplification Plugging (A.15) into (A.14) yields:
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Π̌w
t =

κ

ψw
(
−S (εR − εS)

(
Ťt + Řt − Št

)
− εS

(
Št − Řt

)
+ (εRε̌R,t − εS ε̌S,t) + (εR + χ (εR − εS)) Ťt

)
+

1

1 + ρ
Π̌w
t+1,

(A.18)
which leads to5

Π̌w
t =

κ

ψw

(−εS + S(εR − εS))︸ ︷︷ ︸
>0

(
Št − Řt

)
+ (εR + (χ− S) (εR − εS))︸ ︷︷ ︸

>0

Ťt + (εRε̌R,t − εS ε̌S,t)


+

1

1 + ρ
Π̌w
t+1.

(A.19)

A.3.1 Reduced Form Log-Linear Wage Phillips Curve in Only Quits and Un-
employment

Estimating this regression (21) in the data via OLS shows that the regression puts
more weight on quits than on unemployment, as documented in Table 1. As ex-
plained in Section 2, the regression yields a surprising empirical result for the sign
of the coefficient on unemployment: replacing vacancies with quits, the sign on
unemployment flips, and becomes positive. In other words, holding quits constant,
a higher unemployment rate is correlated with higher wage growth!

Intriguingly, our model’s benchmark calibration actually captures this result:
when χ = 1, i.e., firms’ vacancy costs are convex, we find a much larger coefficient
on quits than on unemployment, where the coefficient on unemployment is rela-
tively small and positive. In showing this, our strategy is to first express the above
(A.19) into the following form:

Π̌w
t = ϕV V̌t + ϕU Ǔt +

1

1 + ρ
Π̌w
t+1 (A.20)

for some ϕV and ϕU , which are complex collections of model parameters and
steady-state values. And then we use the fact that quits, which can also be de-

5As χ = 1 and S = 3.6%, χ > S at our steady state.
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composed into deviations of vacancy and unemployment, can be viewed as an im-
perfect proxy for “true” tightness since higher tightness leads to a higher rate of
quits. A higher unemployment (vacancy) rate lowers (raises) tightness, and thus
reduces (raises) quits. If Q̌t ≡ gQ,V V̌t + gQ,U Ǔt where gQ,U < 0 is of magnitude
large enough, then equation (A.20) becomes

Πw
t =

ϕV
gQ,V︸︷︷︸
≡βQ>0

Q̌t +

(
ϕU − ϕV

gQ,U
gQ,V

)
︸ ︷︷ ︸

≡βU

Ǔt +
1

1 + ρ
Π̌w
t+1, (A.21)

possibly yielding a positive βU .

Derivation To begin to simplify the wage Phillips curve (A.19), we decompose
all of the following right-hand-side variables, Q̌t, Ťt, Řt, ε̌R,t, and ε̌S,t into vacancy
and unemployment deviations. The tightness term, Tt = Vt

Nt−1
, is simple: in log

deviations from steady state, it becomes

Ťt = V̌t +
U

1− U
Ǔt.

As for the rest, we will show that we can write the decompositions as follows:

1. Řt ≡ gR,V V̌t + gR,U Ǔt

Derivation: Recall that the recruiting function is

Rt = g(θt)

(
ϕE,t

1

2
+ ϕU,t

(
ξγ

1 + ξγ

))
.

For practical purposes we define C ≡ ξγ

1+ξγ
, which is increasing in the ratio of

consumption for employed to unemployed workers. Then we obtain:

gR,V = − θ2

1 + θ2
,
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and

gR,U =
θ2

1 + θ2
· U(1− λEE)

λEE(1− U) + U
+

0.5ϕE
0.5ϕE + CϕU

· U

1− U
· λEEϕE − λEE − ϕE

λEE

+
CϕU

0.5ϕE + CϕU
· (1− ϕU(1− λEE)).

2. Q̌t ≡ gQ,V V̌t + gQ,U Ǔt

Derivation: Recall that the quit function Qt = St − s is given by

Qt = (1− s)

(
λEEf(θt)

1

2
+ λEU

(
1

1 + ξγ

))
Then, we obtain:

gQ,V =
0.5λEEf

0.5λEEf + λEU(1− C)
· 1

1 + θ2
,

and

gQ,U = − 0.5λEEf

0.5λEEf + λEU(1− C)
· 1

1 + θ2
· U(1− λEE)

λEE(1− U) + U
.

3. ε̌R,t = gεR,U
Ǔt

Derivation: Note that in equilibrium, εR,t is given by

εR,t =
���g(θt)γ

(
ϕE,t

4
+ ϕU,t

ξ−γ

(1+ξ−γ)2

)
�
��g(θt)
(
0.5ϕE,t +

(
ξγ

1+ξγ

)
ϕU,t

) =
γ
(
ϕE,t

4
+ ϕU,tC(1− C)

)
0.5ϕE,t + ϕU,tC

,

from which we obtain

gεR,U
=

(
0.25ϕE

0.25ϕE + C(1− C)ϕU
− 0.5ϕE

0.5ϕE + CϕU

)
U

1− U

λEEϕE − λEE − ϕE
λEE

+

(
C(1− C)ϕU

0.25ϕE + C(1− C)ϕU
− CϕU

0.5ϕE + CϕU

)
(1− ϕU(1− λEE)).
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4. ε̌S,t = gεS,V V̌t + gεS,U Ǔt

Derivation: Note that in equilibrium εS,t is given by

εS,t =
−(1− s)γ

(
f(θt)λEE

1
4
+ C(1− C)λEU

)
s+ (1− s) (0.5 · λEEf(θt) + (1− C)λEU)

,

from which we obtain

gεS,V =

(
0.25λEEf

0.25λEEf + C(1− C)λEU
− 0.5(1− s)λEEf

s+ (1− s)(0.5λEEf + (1− C)λEU)

)
1

1 + θ2
,

and
gεS,U = −gεS,V · U(1− λEE)

λEE(1− U) + U
.

Decomposing Wage Growth into Vacancies and Unemployment Combining
these results, we can plug in and rewrite the wage Phillips curve just in terms of
vacancies and unemployment. Let ∆1 ≡ −εS + S(εR − εS) and let Λ1 ≡ εR +

(χ− S)(εR − εS). Then the wage Phillips curve (A.19) can be written as:

Π̌w
t =

κ

ψw
[Λ1 +∆1 (gS,V − gR,V )− εSgεS ,V ]︸ ︷︷ ︸

≡ϕV >0

V̌t

+
κ

ψw

[
U

1− U
Λ1 +∆1 (gS,U − gR,U) + εRgεR,U − εSgεS ,U

]
︸ ︷︷ ︸

≡ϕU<0

Ǔt +
1

1 + ρ
Π̌w
t+1.

(A.22)
Under our calibration in Table 2, quantitatively (A.22) becomes

Π̌w
t = 10−2 ×

(
1.83V̌t − 0.3Ǔt

)
+

1

1 + ρ
Π̌w
t+1 (A.23)

Decomposing Wage Growth into Quits and Unemployment: First, note Q̌t ≡
gQ,V V̌t + gQ,U Ǔt yields

V̌t =
1

gQ,V
Q̌t −

gQ,U
gQ,V

Ǔt,
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which with (A.23) yields:

Πw
t =

ϕV
gQ,V︸︷︷︸
≡βQ>0

Q̌t +

(
ϕU − ϕV

gQ,U
gQ,V

)
︸ ︷︷ ︸

≡βU

Ǔt +
1

1 + ρ
Π̌w
t+1

= 10−2 ×
(
2.46Št + 0.0916Ǔt

)
+

1

1 + ρ
Π̌w
t+1

(A.24)

where βQ dominates βU in magnitude under our calibration, and βU becomes posi-
tive. Thus, we prove equation (21).

A Simpler Wage Phillips Curve With No On-the-job Search Here, we argue
that convex vacancy costs and on-the-job search combine to make vacancies more
important in the wage Phillips curve, i.e., |ϕV | is significantly bigger than |ϕU |, than

when χ ≈ 0 and λEE = 0, the case where V̌t − Ǔt, i.e.,
ˇ( Vt
Ut

)
, becomes a sufficient

statistic that explains wage growth.6 In doing this, we will assume that s ≃ 0 and
C ≡ ξγ

1+ξγ
≃ 1, both of which hold approximately under our calibration.

First, we demonstrate that as we eliminate OTJ search and let λEE → 0, the
decomposition of the wage Phillips curve into V̌t and Ǔt in (A.22) simplifies con-
siderably. The first term Ťt remains:

lim
λEE→0

Ťt = V̌t +
U

1− U
Ǔt.

As for the rest, we will show that we can write the decompositions as follows:

1. limλEE→0 Řt = − θ2

1+θ2

(
V̌t − Ǔt

)
since ϕU → 1 (and ϕE → 0) as we shut

down on-the-job search, i.e., λEE → 0.

2. limλEE→0 Št = 0

3. limλEE→0 ε̌R,t = 0.

4. limλEE→0 ε̌S,t = 0

6In other words, when χ ≈ 0 and λEE = 0 with very small s, ϕV ≃ ϕU .
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Which means that the wage Phillips curve simplifies to:

lim
λEE→0

Π̌w
t =

κ

ψw

(−εS + S(εR − εS))︸ ︷︷ ︸
≡∆1

θ2

1 + θ2
(
V̌t − Ǔt

)
+ (εR + (χ− S) (εR − εS))︸ ︷︷ ︸

≡Λ1

Ťt

+ 1

1 + ρ
Π̌w
t+1

Noting that:

lim
λEE→0

θt =
Vt
Ut

So we have further:

lim
λEE→0

Π̌w
t =

κ

ψw

(−εS + S(εR − εS))︸ ︷︷ ︸
≡∆1

θ2

1 + θ2
θ̌t + (εR + (χ− S) (εR − εS))︸ ︷︷ ︸

≡Λ1

Ťt

+ 1

1 + ρ
Π̌w
t+1

As we further assume that s ≃ 0 and C ≃ 1, we can find the following results
for the steady-state values underlying Λ1 and ∆1:

lim
λEE→0

S = s+ (1− s)λEU(1− C) = 0

lim
λEE→0

εR = γ(1− C) = 0

lim
λEE→0

εS =
−(1− s)γ (C(1− C)λEU)
s+ (1− s) (1− C)λEU

= −γ

Which implies that ∆1 = −γ and Λ1 = γχ. So with χ = 0, our wage Phillips curve
in terms of V̌t and Ǔt simplifies to:

lim
λEE→0

Π̌w
t =

κ

ψw
γ

(
θ2

1 + θ2

)
θ̌t +

1

1 + ρ
Π̌w
t+1

.
Therefore, the wage Phillips curve can be written entirely in terms of mar-

ket tightness θt when there is no on-the-job search, as in Gagliardone and Gertler
(2023).

In sum, as the exogenous separation rate s → 0, the consumption ratio ζ → ∞
or C → 1 (so unemployed workers always take jobs) and λEE → 0, we have that
S → 0, εR → 0, and εS → −γ. Then there is complete weight on θ in the wage
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Phillips curve, and if λEE = 0, θt = Vt
Ut

. In contrast, in our setting where χ = 1,
which implies a convex vacancy cost, and λEE > 0, we see that |ϕV | is much higher
than |ϕU | as seen in (A.23), and βS is much higher than βU as seen in (A.24).

A.4 Euler Equation With Fixed Real Unemployment Benefits

This section shows how the assumptions in Section 5.3.2 can be made consistent
with the standard Euler equation of the household, given appropriate assumptions
on how the household reallocates consumption. Recall the goal in Section 5.3.2
was to modify the model so that the desirability of unemployment varied with the
price level; here, we show one way to make that model consistent with the standard
Euler equation (10) used throughout the main text.

Suppose that when unemployed, household members are guaranteed some quan-
tity b of real consumption goods and receive no other income (e.g., some nominal
unemployment benefit perfectly indexed to inflation). When employed, they receive
a nominal wage Wt. The household takes b, market wages Wt, and the price level
Pt as given, but can smooth all members consumption by choosing a proportional
“top-up” each period, multiplying each type of worker’s income by 1 + τt. This
yields consumption levels

Cu
t =b(1 + τt)

Ce
t =

Wt

Pt
(1 + τt),

and total consumption

Ct = Utb(1 + τt) + (1− Ut)
Wt

Pt
(1 + τt). (A.25)

Making the top-up proportional and identical in both states u and e implies that as
the household smooths consumption, it does not affect the relative attractiveness
of unemployment and employment: the 1 + τt terms cancel out separation and
recruiting probabilities from unemployment sju(Wjt) and ruj(Wjt) presented in
Section 5.3.2.
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Continuing on to derive the Euler equation, the household maximizes

∞∑
t=0

(
1

1 + ρ

)t
(Ut ln(C

u
t ) + (1− Ut) ln(C

e
t ))

=
∞∑
t=0

(
1

1 + ρ

)t(
Ut ln(b(1 + τt)) + (1− Ut) ln

(
Wt

Pt
(1 + τt)

))
=

∞∑
t=0

(
1

1 + ρ

)t(
Ut ln(b) + (1− Ut) ln

(
Wt

Pt

)
+ ln(1 + τt)

)
.

The household’s budget constraint can be written as:

(1 + τt)

(
Utb+ (1− Ut)

Wt

Pt

)
+
Bt

Pt
=
Dt

Pt
+ (1− Ut)

Wt

Pt
+

(1 + it−1,t)Bt−1

Pt
.

The household’s Lagrangian function is given by:

L =
∞∑
t=0

(
1

1 + ρ

)t(
Ut ln(b) + (1− Ut) ln

(
Wt

Pt

)
+ ln(1 + τt)

+ λt

[
−(1 + τt)

(
Utb+ (1− Ut)

Wt

Pt

)
− Bt

Pt
+
Dt

Pt
+

(1 + it−1,t)Bt−1

Pt

])
.

The household’s only choice variables are τt and Bt. The first order conditions are

Lτt = 0 :
1

1 + τt
= λt

(
Utb+ (1− Ut)

Wt

Pt

)
,

LBt = 0 :
λt
Pt

=

(
1

1 + ρ

)
λt+1

(1 + it,t+1)Bt

Pt+1

.

Plugging in the expression for aggregate consumption in equation (A.25) into
the first order condition on τt yields the standard Euler equation used in the main
text:

C−1
t =

1

1 + ρ

1 + it,t+1

πt,t+1

C−1
t+1.
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B A Simpler Two-Period Model

In this section, we build a simple two-period general equilibrium model that illus-
trates the following two features in a sharper way:

1. When the employed and unemployed share consumption risks according to
Ce

t

Cu
t
= ξ, i.e., the unemployed receives the consumption expenditure that is

ξ−1 times that of employed workers, the cost of living shock does not affect
wage and labor market outcomes in general.

2. When the unemployed benefit bt is in real terms, which workers compare with
real wage Wt

Pt
in deciding whether to join the workforce or not, a cost of living

shock generates a positive wage response. This wage response becomes more
muted as λEE , the on-the-job search probability, increases.

We consider 3 different points in time: t = 0, 1, 2. At t = 0, the economy is at its
steady-state: the number of employed is N̄ , that of unemployed is Ū = 1− N̄ . At
t = 2, the economy gets back to the steady state, regardless of what happens at the
interim period, t = 1.

Demand block The policy rate is given by it = ρ for t = 0, 1 (i.e., pegged)
so the households’ Euler equation under log-preference implies the intertemporal
equalization of consumption expenditures, given by

P0C0 = P1C1 = P2C2, (B.1)

where Pt is the price aggregator (of endowment good Xt and service good Yt which
is produced by firms) at time t, andCt is the corresponding consumption aggregator.
Under the unit elasticity of substitution between goods Xt and Yt, i.e., η = 1 in our
dynamic general equilibrium model, the households’ expenditures on Xt and Yt

goods become proportional, implying

PX,tXt

αX
=
PY,tYt
αY

= PtCt (B.2)
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for all t = 0, 1, 2. From (B.1) and (B.2), we obtain:

PY,0Y0 = PY,1Y1 = PY,2Y2 (B.3)

in equilibrium. We further assume the full price rigidity for the service good sector
for tractability purposes: PY,0 = PY,1 = PY,2 = P̄Y ,7 which implies Y0 = Y1 =

Y2 = Ȳ where Ȳ is the steady-state level of service output. Therefore, the service
output Y1 at the interim period t = 1 is always at the steady state level Ȳ , regardless
of shocks realized at t = 1. It is because the economy is demand-determined, and
the household always insures their perfect consumption smoothing under pegged
monetary policy.

Firm’s problem Firm i, with its production function Y i
t = N i

t ,
8. solves the fol-

lowing optimization at t = 1, with its number of workers N0 = N̄ inherited from
the previous period:

J(N̄) = max
V i
1 .W

i
1

P̄YN
i
1 −W i

1N
i
1 − κ(W1) · V i

1 +
1

1 + ρ
J(N i

1) (B.4)

subject to
N i

1 = N̄ = (1− S(W i
1|W1))N̄ +R(W i

1|W1)V
i
1 , (B.5)

where κ(W1)V
i
1 is a vacancy-creation cost, where κ(W1) is a function of aggre-

gate wage W1. We will later consider two cases: κ(W1) = κ (i.e., constant) and
κ(W1) = κW1 (i.e., linear function). S(W i

1|W1) and R(W i
1|W1) are separation and

retaining probabilities, respectively, that depend on the firm’s individual wage W i
1

and the aggregate wageW1. We will use the same functional form as in our dynamic
general equilibrium model. Note that in (B.4), we do not incorporate nominal wage
rigidities for now. Note that due to demand-determined nature, N1 = N̄ is taken as
given by each firm.

Solving (B.4) and (B.5) with µi1 as the Lagrange multiplier to (B.5) yields the
followings:

7We will characterize the flexible price case later as a separate case.
8With production function Y i

t = N i
t , from (B.3), we obtain that N0 = N1 = N2 = N̄ .
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• For vacancy V i
1 :

µi1 =
κ(W1)

R(W i
1|W1)

(B.6)

which implies: the value of each worker is equal to the expected cost of
hiring the worker. The creation of one vacancy costs κ(W1) but each vacancy
is filled with probability R(W i

1|W1). This interpretation is provided in de la
Barrera i Bardalet (2023) as well.

• Wage W i
1:

N i
1 =

κ(W1)

R(W i
1|W1)

[
R′(W i

1|W1)V
i
1 − S ′(W i

1|W1)N̄
]

=
κ(W1)

R(W i
1|W1)

R(W i
1|W1)

W i
1

R′(W i
1|W1)W

i
1

R(W i
1|W1)︸ ︷︷ ︸

=εR,1

V i
1 − S ′(W i

1|W1)W
i
1

S(W i
1|W1)︸ ︷︷ ︸

=εS,1

·S(W
i
1|W1)

W i
1

N̄


(B.7)

which becomes

N i
1 =

κ(W1)

W i
1

[
εR,1 · V i

1 − εS,1 ·
S(W i

1|W1)

R(W i
1|W1)

N̄

]
. (B.8)

Envelope condition:

J ′(N̄) = (1− S(W i
1|W1))µ

i
1 = (1− S(W i

1|W1))
κ(W1)

R(W i
1|W1)

. (B.9)

Later, we will impose the equilibrium condition: W i
1 = W1 and N i

1 = N1 = N̄ .

Search and matching process For now, we use the same functional forms for
R(W i

1|W1) and S(W i
1|W1) as in our dynamic general equilibrium model in Section

3.2. As we stated, we assume employed and unemployed share consumption risks
according to Ce

t

Cu
t
= ξ. Therefore, under the equilibrium condition with equal deci-

sions across firms, i.e., W i
1 = W1, N i

1 = N1, V i
1 = V1, the following definitions can

be introduced:
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• Labor market tightness θ1:

θ1 =
V1

λEEN̄ + 1− N̄
(B.10)

where λEE is the on-the-job search intensity, and we use N0 = N̄ .

• Retaining probability R(W i
1 = W1|W1):

R(W1|W1) = g(θ1)

(
1

2
ϕE,1 +

ξγ

1 + ξγ
ϕU,1

)
(B.11)

where ϕE,1 and ϕU,1 ≡ 1 − ϕE,1 are fractions of employed (i.e., on-the-job
searchers) and unemployed among job seekers, given by

ϕE,1 =
λEEN̄

λEEN̄ + 1− N̄
. (B.12)

• Separation probability S(W i
1 = W1|W1):

S(W1|W1) =
1

2
λEEf(θ1) +

1

1 + ξγ
λEU (B.13)

where we assume zero automatic separation (i.e., s = 0 in our dynamic gen-
eral equilibrium model), and λEU is the exogenous job-quitting probability.

• Elasticity εR,1 and εS,1: from (B.11) and (B.13), we obtain

εR,1 = γ ·

 1
4
ϕE,1 + ϕU,1

(
ξγ

(1+ξγ)2

)
1
2
ϕE,1 +

(
ξγ

1+ξγ

)
ϕU,1

 ≃ γ ·

 1
4
ϕE,1

1
2
ϕE,1 +

(
ξγ

1+ξγ

)
ϕU,1

 ,

(B.14)
and

εS,1 = −γ ·

 f(θ1)λEE
1
4
+ λEU

ξr

(1+ξr)2

0.5λEEf(θ1) +
(

1
1+ξγ

)
λEU

 ≃ −γ
2
. (B.15)

where we approximate λEU

1+ξγ
≃ 0 and ϕU,1ξ

γ

(1+ξγ)2
≃ 0, which hold well under our
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calibration. In (B.14), our approximation is based on that the effect of higher
wages in making currently unemployed people choose to work at a firm is
small compared with the effect on attracting on-the-job searchers from other
firms.

Equilibrium characterization Since every firm i chooses the same decisions in
equilibrium, i.e., W i

1 = W1, V i
1 = V1, and N i

1 = N1 = N̄ , from (B.11) and (B.13),
we obtain

S(W1|W1)N̄

R(W1|W1)
=

1
2
λEE f(θ1)︸ ︷︷ ︸

=θ1g(θ1)

N̄ + 1
1+ξγ

λEUN̄

g(θ1)
(

1
2
ϕE,1 +

ξγ

1+ξγ
ϕU,1

)
=

1
2
ϕE,1g(θ1)V1 +

1
1+ξγ

λEUN̄

g(θ1)
(

1
2
ϕE,1 +

ξγ

1+ξγ
ϕU,1

) .
(B.16)

We then plug in (B.14), (B.15), and (B.16) to (B.8) to obtain

N̄ = N1 =
κ(W1)

W1


V1

[
γ

(
1
2
ϕE,1

1
2
ϕE,1 +

ξγ

1+ξγ
ϕU,1

)]
︸ ︷︷ ︸

≡ε11

+

γ
2

1
1+ξγ

λEUN̄(
1
2
ϕE,1 +

ξγ

1+ξγ
ϕU,1

)
g(θ1)︸ ︷︷ ︸

≡ε21


,

(B.17)
where ε11 + ε21 in (B.17) becomes the ‘effective’ labor supply elasticity each firm
faces. ε11 is about the elasticity due to those who are on-the-job search: an increase
in wage attracts more on-the-job searchers from other firms and reduce the endoge-
nous separation of current workers, and given other variables, this effect becomes
more pronounced with higher measure of on-the-job searchers among job seekers,
i.e., higher ϕE,1 (thereby decrease in ϕU,1). Eventually in equilibrium, every firm
sets the same wage: W i

1 = W1 for ∀i.
ε21 is the elasticity attributed to those who quit their jobs to be unemployed: a

higher wage deters workers from going to be unemployed. The proportion of those
who exit the labor market becomes smaller under a bigger and more competitive
job market with higher λEE , i.e., higher λEE lowers ε21 and raises ε11.
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From (B.5), (B.11), and (B.13), we obtain the labor dynamics as follows:

N̄ = N1 =

1−
1

2
λEE f(θ1)︸ ︷︷ ︸

=θ1g(θ1)

+
1

1 + ξγ
λEU


 N̄ + g(θ1)

(
1

2
ϕE,1 +

ξγ

1 + ξγ
ϕU,1

)
V1

= N̄ − N̄
1

1 + ξγ
λEU + g(θ1)V1

[{
�
�

��1

2
ϕE,1 +

ξγ

1 + ξγ
ϕU,1

}
−

{
�

�
��1

2
ϕE,1

}]
= N̄ − N̄

1

1 + ξγ
λEU + g(θ1)V1

ξγ

1 + ξγ
ϕU,1,

(B.18)
which implies

N̄ 1
1+ξγ

λEU

λEEN̄ + 1− N̄
= f(θ1)

ξγ

1 + ξγ
ϕU,1. (B.19)

Equations (B.17) and (B.19) constitute our equilibrium, with the conditionN1 =

Y1 = N̄ . We can theoretically elicit equilibrium W1 and V1 from those two equa-
tions.

Cost-of-living shock We assume that the endowment good Xt drops from its
steady state level X̄ to X1 < X̄ at t = 1 in an unanticipated manner, and see
how the business cycle variables adjust at t = 1. From (B.17) and (B.19), a sud-
den drop in X1 from X̄ does not affect the equilibrium levels of V1 and W1, and
from the household’s Euler equation (B.3), N1 = N̄ remains the same. From
(B.2), the only change is the price of endowment good Xt, and PX,1 rises satis-
fying PX,1X1 = P̄XX̄ . The following Proposition 3 summarizes this finding.

Proposition 3 A cost-of-living shock, i.e., a sudden drop in X1 from X̄ , does not

affect equilibrium labor market outcomes: N1 = N̄ , W1, and V1. The price PX,1
of endowment good X1 rises so that the expenditure stays the same, i.e., PX,1X1 =

P̄XX̄ .

Flexible price case The result in Proposition 3 holds even if firms set their prices
fully flexibly. As in our dynamig general equilibrium model, we assume firms are
in monopolistic competition, represented by Dixit-Stiglitz aggregator with elasticity
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of substitution ϵ. Then

Y i
1 = Y1

(
P i
Y,1

PY,1

)−ϵ

. (B.20)

Each firm i solves instead the following problem:

J(N̄) = max
P i
Y,1,N

i
1,V

i
1 .W

i
1

P i
Y,1N

i
1 −W i

1N
i
1 − κ(W1) · V i

1 +
1

1 + ρ
J(N i

1) (B.21)

subject to (B.20) and

N i
1 = (1− S(W i

1|W1))N̄ +R(W i
1|W1)V

i
1 . (B.22)

The solution to (B.21), with W i
1 = W1, will be given by

P i
Y,1 = PY,1 =

ϵ

ϵ− 1

(
W1 +

κ(W1)

R(W1|W1)
− 1

1 + ρ
J ′(N i

1)

)
=

ϵ

ϵ− 1

(
W1 +

κ(W1)

R(W1|W1)
− 1

1 + ρ
(1− S(W2|W2))

κ(W2)

R(W2|W2)

)
(B.23)

where W2 = W̄ as the economy gets back to its steady state at t = 2. The term
κ(W1)

R(W1|W1)
is a cost of hiring through additional vacancy. If a firm hires at t = 1,

it can reduce hiring at t = 2 by one. The last term 1
1+ρ

(1 − S(W2|W2))
κ(W2)

R(W2|W2)

represents this reduction in future hiring costs.9

From (B.3), (B.17), and (B.23), we obtain

PY,0︸︷︷︸
=P̄Y

Ȳ = PY,1Y1 =
ϵ

ϵ− 1

[
W1 +

κ(W1)

R(W1|W1)
− 1

1 + ρ
(1− S(W2|W2))

κ(W2)

R(W2|W2)

]

· κ(W1)

W1


V1

[
γ

(
1
2
ϕE,1

1
2
ϕE,1 +

ξγ

1+ξγ
ϕU,1

)]
︸ ︷︷ ︸

≡ε11

+

γ
2

1
1+ξγ

λEUN̄(
1
2
ϕE,1 +

ξγ

1+ξγ
ϕU,1

)
g(θ1)︸ ︷︷ ︸

≡ε21


,

(B.24)

9The decomposition of marginal costs in equation (B.23) is similarly given in de la Barrera i
Bardalet (2023).
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which, with (B.19), constitute the flexible price equilibrium. Since (B.19) and
(B.24) do not depend on X1 or PX,1, a cost-of-living shock, i.e., reduction in X1

from X̄ , does not affect the labor market equilibrium outcome as in the rigid price
case.

Corollary 1 Even if the price-setting of firms is fully flexible, a cost-of-living shock,

i.e., a sudden drop in X1 from X̄ , does not affect the equilibrium labor market

outcomes: N1 = N̄ , W1, and V1. The price PX,1 of endowment good X1 rises so

that the expenditure stays the same, i.e., PX,1X1 = P̄XX̄ .

B.1 Quits rate and wage growth under demand shocks

In this section, we show analytically that a positive demand shock generates positive
responses in both on-the-job switching rate 1

2
λEEf(θ1)

10 and wage growth. As f(·)
is increasing, it is equivalent to a positive correlation between market tightness θ1
and wage growth under a demand shock.

We define a positive demand shock that raises N1 from N̄ , e.g., a reduction in
the policy rate at t = 1 will result in a consumption boom, thereby leading to firms’
higher labor demand level at t = 1. We start from our equilibrium conditions:
instead of N̄ , we use N1 > N̄ there:

N̄ < N1 =
κ(W1)

W1


V1

[
γ

(
1
2
ϕE,1

1
2
ϕE,1 +

ξγ

1+ξγ
ϕU,1

)]
︸ ︷︷ ︸

≡ε11

+

γ
2

1
1+ξγ

λEUN̄(
1
2
ϕE,1 +

ξγ

1+ξγ
ϕU,1

)
g(θ1)︸ ︷︷ ︸

≡ε21


,

(B.25)
and

N̄ < N1 = N̄ − N̄
1

1 + ξγ
λEU + g(θ1)V1

ξγ

1 + ξγ
ϕU,1. (B.26)

We divide into two cases according to different functional forms of κ(W1): (i)
κ(W1) = κ (i.e., constant), and (ii) κ(W1) = κW1 (i.e., linear) with nominal wage
rigidity.

10Quits rate includes those who voluntarily quit to unemployed as well, which is a small margin
compared to the on-the-job switching part.
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Case 1: κ(W1) = κ In this case, (B.25) becomes:

N̄ < N1 =
κ

W1


V1

[
γ

(
1
2
ϕE,1

1
2
ϕE,1 +

ξγ

1+ξγ
ϕU,1

)]
︸ ︷︷ ︸

≡ε11

+

γ
2

1
1+ξγ

λEUN̄(
1
2
ϕE,1 +

ξγ

1+ξγ
ϕU,1

)
g(θ1)︸ ︷︷ ︸

≡ε21


.

(B.27)
In order to get a sharper results, we log-linearize (B.26) and obtain11

0 < Ň1 =
1

1 + ξγ
λEU

g′(θ̄1)θ̄1g(θ̄1)︸ ︷︷ ︸
≡−εg,θ

θ̌1 + θ̌1

 =
1

1 + ξγ
λEU

1− εg,θ︸︷︷︸
<1

 θ̌1,

(B.28)
where we assume the firm’s matching elasticity εg,θ ≥ 0 of g(θ1) is less than 1,
which holds under various specification.12 Therefore, from (B.28), θ̌1 > 0 when
Ň1 > 0, i.e., labor market gets tighter at t = 1. We then log-linearize (B.27) and
use (B.28) to obtain

1

1 + ξγ
λEU

1− εg,θ︸︷︷︸
<1

 θ̌1

︸ ︷︷ ︸
=Ň1

+W̌1 =

[
ε̄11

ε̄11 + ε̄21
+

ε̄11
ε̄11 + ε̄21

εg,θ

]
θ̌1. (B.29)

Since 1
1+ξγ

λEU is small under our calibration, θ̌1 > 0 from (B.28) implies
W̌1 > 0 in (B.29). Thus, we generate a positive correlation between movements
in wage and market tightness (on-the-job switching rate), which is summarized in
the following Proposition 4.

Proposition 4 When κ(W1) = κ, i.e., κ(W1) is a constant function, both market

tightness θ1 (on-the-job switching rate 0.5λEEf(θ1)) and wageW1 rises in response

to a positive demand shock.
11We use θ̌1 = V̌1 as θ1 and V1 are proportional and λEEN̄ + 1− N̄ is constant.
12Since f(θ1) = θ1g(θ1), εf,θ ≡ g′(θ̄1)θ̄1

g(θ̄1)
= 1 − εg,θ > 0 under our specification, as f(θ1) is

increasing in θ1.
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Case 2: κ(W1) = κW1 with nominal wage stickiness Now we assume κ(W1) =

κW1 (i.e., linear function) but incorporate nominal wage rigidity à la Rotemberg
(1982). Firm i solves:

J(N̄) = max
V i
1 .W

i
1

P̄YN
i
1−W i

1N
i
1−κ(W1)︸ ︷︷ ︸

≡κW1

·V i
1 −

ψW

2

(
W i

1

W̄
− 1

)2

W̄N i
1︸ ︷︷ ︸

Wage changing cost

+
1

1 + ρ
J(N i

1)

(B.30)
subject to

N i
1 = (1− S(W i

1|W1))N̄ +R(W i
1|W1)V

i
1 . (B.31)

Solving (B.30) subject to (B.31) with W i
1 = W1 and N i

1 = N1 yields

N1

(
1 + ψW

W1 − W̄

W̄

)
=
κ��W1

�
�W1


V1

[
γ

(
1
2
ϕE,1

1
2
ϕE,1 +

ξγ

1+ξγ
ϕU,1

)]
︸ ︷︷ ︸

≡ε11

+

γ
2

(
1

1+ξγ

)
λEUN̄(

1
2
ϕE,1 +

ξγ

1+ξγ
ϕU,1

)
g(θ1)︸ ︷︷ ︸

≡ε21


,

(B.32)
We log-linearize (B.32) and use (B.28) to obtain

1

1 + ξγ
λEU

1− εg,θ︸︷︷︸
<1

 θ̌1 + ψW W̌1 =

[
ε̄11

ε̄11 + ε̄21
+

ε̄11
ε̄11 + ε̄21

εg,θ

]
θ̌1. (B.33)

Since 1
1+ξγ

λEU is small under our calibration, θ̌1 > 0 from (B.28) implies W̌1 >

0 in (B.33) as well. Thus, we generate a positive correlation between movements
in wage and market tightness (on-the-job switching rate), which is summarized in
the following Proposition 5. Finally, note that Case 2 (which is the case in our
dynamic stochastic general equilibrium model in Section 3, with χ = 0) generate
similar results to Case 1, where κ(·) is a constant function.

Proposition 5 When κ(W1) = κW1 and firms face nomial wage rigidities à la

Rotemberg (1982), both market tightness θ1 (on-the-job switching rate 0.5λEEf(θ1))

and wage W1 rises in response to a positive demand shock.

Therefore, our simple model generates the results in Section 5.2.2.
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B.2 With real benefits of unemployment

In this section, we assume that unemployed workers some inflation-indexed quan-
tity of consumption b1 at t = 1 as we do in Section 5.3.2. In those cases, all the
equilibrium conditions above, i.e., (B.10), (B.11), (B.12), (B.13), (B.14), (B.15),
(B.17), (B.19), hold, with

c(P1,W1) ≡

(
W1

P1

)γ
bγ1 +

(
W1

P1

)γ .
in the position of ξγ

1+ξγ
. Here b1 is the consumption-equivalent during unemploy-

ment, which an unemployed person compares with real wage W1

P1
in deciding whether

to be back at work.
Note that c(P1,W1) is increasing in W1 and decreasing in P1, where P1 is total

price aggregator of endowment good X1 and service good Y1. Under the rigid
service prices, i.e., PY,1 = P̄ , a cost-of-living shock as described above increases P1

and lower c(P1,W1). We ask how the economy’s responses to a cost-of-living shock
under this specification would differ from the above case where c(P1,W1) ≡ ξγ

1+ξγ
.

Intuitively, a rise in cost-of-living reduces the relative attractiveness of working
compared with being unemployed, resulting in a lower c(P1,W1). The equilibrium
will be represented by

N̄ (1− c(P1,W1))λEU
λEEN̄ + 1− N̄

= f(θ1)c(P1,W1)ϕU,1. (B.34)

and

N̄ = N1 =
κ(W1)

W1

V1
[
γ

( 1
2
ϕE,1

1
2
ϕE,1 + c(P1,W1)ϕU,1

)]
︸ ︷︷ ︸

≡ε11

+
γ
2
(1− c(P1,W1))λEUN̄(

1
2
ϕE,1 + c(P1,W1)ϕU,1

)
g(θ1)︸ ︷︷ ︸

≡ε21

 ,

(B.35)
where we use the fact that output (and labor) remains at the steady state level due
to households’ perfect consumption smoothing. We assume that at the steady state,
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c(P̄1, W̄1) = c̄ = ξγ

1+ξγ
.

We divide into three cases according to different functional forms of κ(W1): (i)
κ(W1) = κ ·W1 (i.e., linear); (ii) κ(W1) = κ (i.e., constant), and (iii) whether we
introduce nominal wage rigidity.

Case 1: κ(W1) = κ ·W1 In this case, (B.35) becomes:

N̄ = κ

V1
[
γ

( 1
2
ϕE,1

1
2
ϕE,1 + c(P1,W1)ϕU,1

)]
︸ ︷︷ ︸

≡ε11

+
γ
2
(1− c(P1,W1))λEUN̄(

1
2
ϕE,1 + c(P1,W1)ϕU,1

)
g(θ1)︸ ︷︷ ︸

≡ε21

 .

(B.36)
Since (B.34) and (B.36) constitute the equilibrium, an increase in P1 will lead

to an increase in W1 so that c(P1,W1) = c̄. Then other labor market variables, e.g.,
V1, remain the same. Therefore, in this case, wage rises to compensate higher costs
of living so that real wage stays constant, and real wage rigidity naturally arises as
optimal decisions of firms.

Proposition 6 (κ(W1) = κ ·W1) A rise in cost-of-living is exactly compensated by

the same rate of increase in wage in equilibrium, and labor market equilibrium

outcomes remain the same. The result does not depend on λEE , the on-the-job

search intensity. Therefore, real wage rigidity naturally arises as optimal decisions

of firms.

Case 2: κ(W1) = κ In this case, (B.35) becomes

N̄ =
κ

W1

V1
[
γ

( 1
2
ϕE,1

1
2
ϕE,1 + c(P1,W1)ϕU,1

)]
︸ ︷︷ ︸

≡ε11

+
γ
2
(1− c(P1,W1))λEUN̄(

1
2
ϕE,1 + c(P1,W1)ϕU,1

)
g(θ1)︸ ︷︷ ︸

≡ε21

 .

(B.37)
If, as in the above case, W1 rises at the same rate as P1 so that c(P1,W1) does not
change, then (B.37) is not satisfied as its left hand side becomes smaller than N̄ .
Thus, we can infer that in this case, the wage response would be generically smaller
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than the price increase. In order to obtain sharper results, we log-linearize (B.34)
and obtain

− c̄

1− c̄
č =

f ′(θ̄1)θ̄1
f(θ̄1)︸ ︷︷ ︸
≡εf,θ

θ̌1 + č (B.38)

with

č =
c̄P P̄1

c̄
P̌1 +

c̄W W̄1

c̄
W̌1. (B.39)

Equations (B.38) and (B.39) yield

θ̌1 = − 1

(1− c̄)εf,θ

(
c̄P P̄1

c̄
P̌1 +

c̄W W̄1

c̄
W̌1

)
. (B.40)

We also log-linearize (B.37) and obtain13

0 = −W̌1+
ε̄11

ε̄11 + ε̄21

[
θ̌1 −

c̄ϕU,1
1
2
ϕE,1 + c̄ϕU,1

č

]
+

ε̄21
ε̄11 + ε̄21

− c̄

1− c̄
č− c̄ϕU,1

1
2
ϕE,1 + c̄ϕU,1

č−g
′(θ̄1)θ̄1
g(θ̄1)︸ ︷︷ ︸

≡εg,θ>0

θ̌1

 .
(B.41)

If we define

dW ≡ ε̄11
ε̄11 + ε̄21

(
c̄ϕU,1

1
2
ϕE,1 + c̄ϕU,1

+
1

(1− c̄)εf,θ

)
+

ε̄21
ε̄11 + ε̄21

(
c̄

1− c̄
+

c̄ϕU,1
1
2
ϕE,1 + c̄ϕU,1

+
εg,θ

(1− c̄)εf,θ

)
=

c̄ϕU,1
1
2
ϕE,1 + c̄ϕU,1︸ ︷︷ ︸

≡dW,1

+
ε̄11

ε̄11 + ε̄21

1

(1− c̄)εf,θ
+

ε̄21
ε̄11 + ε̄21

(
c̄

1− c̄
+

εg,θ
(1− c̄)εf,θ

)
︸ ︷︷ ︸

≡dW,2

> 0

(B.42)
then because at the steady state we have14

c̄W W̄1

c̄
= − c̄P P̄1

c̄
=

γ

1 + ξγ
= γ(1− c̄),

13Again, we use θ̌1 = V̌1 as θ1 and V1 are proportional and λEEN̄ + 1− N̄ is constant.
14We assume that at the steady state, c(P̄1, W̄1) = c̄ = ξγ

1+ξγ .
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the wage response W̌1 is given by

W̌1 =
dW

1
γ(1−c̄) + dW

P̌1 < P̌1, (B.43)

which is increasing in dW . From (B.39) and (B.43), θ̌1 > 0 follows, i.e., labor
market becomes tighter. This result is summarized in the following Proposition 7.

Proposition 7 When κ(W1) = κ, i.e., κ(W1) is a constant function, wage rises in

response to a cost-of-living shock, but the rate of wage increase is lower than that

of price aggregator, i.e., W̌1 < P̌1. As a result, labor market becomes tighter, i.e.,

θ̌1 > 0.

Role of on-the-job search intensity λEE At the steady state, 1
1+ξγ

λEU ≃ 0 under
our calibration, and ε̄21

ε̄11+ε̄21
≃ 0 with ε̄11

ε̄11+ε̄21
≃ 1. Then from (B.42),

dW ≃ c̄ϕU,1
1
2
ϕE,1 + c̄ϕU,1︸ ︷︷ ︸

≡dW,1

+
1

(1− c̄)εf,θ︸ ︷︷ ︸
≡dW,2

,

which is decreasing in λEE as ϕE,1 falls and ϕU,1 increases. Therefore, we can see
from (B.43) that wage rises less under higher λEE . This result is summarized by
the next Proposition 8.

Proposition 8 Equilibrium wage rises less in response to a cost-of-living shock,

under higher on-the-job search intensity λEE .

Case 3: κ(W1) = κW1 with nominal wage stickiness Now we go back to the
first Case 1 where κ(W1) is linear in W1, but incorporate nominal wage rigidity à
la Rotemberg (1982). Firm i solves:

J(N̄) = max
V i
1 .W

i
1

P̄YN
i
1−W i

1N
i
1−κ(W1)︸ ︷︷ ︸

≡κW1

·V i
1 −

ψW

2

(
W i

1

W̄
− 1

)2

W̄N i
1︸ ︷︷ ︸

Wage changing cost

+
1

1 + ρ
J(N i

1)

(B.44)
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subject to
N i

1 = (1− S(W i
1|W1))N̄ +R(W i

1|W1)V
i
1 . (B.45)

Solving (B.44) subject to (B.45) with W i
1 = W1 and N i

1 = N̄ yields

N̄

(
1 + ψW

W1 − W̄

W̄

)
=
κ��W1

�
�W1

V1
[
γ

( 1
2
ϕE,1

1
2
ϕE,1 + c(P1,W1)ϕU,1

)]
︸ ︷︷ ︸

≡ε11

+
γ
2
(1− c(P1,W1))λEUN̄(

1
2
ϕE,1 + c(P1,W1)ϕU,1

)
g(θ1)︸ ︷︷ ︸

≡ε21

 ,

(B.46)
which in log-linear form becomes

ψW W̌1 =
ε̄11

ε̄11 + ε̄21

[
θ̌1 −

c̄ϕU,1
1
2
ϕE,1 + c̄ϕU,1

č

]
+

ε̄21
ε̄11 + ε̄21

− c̄

1− c̄
č− c̄ϕU,1

1
2
ϕE,1 + c̄ϕU,1

č−g
′(θ̄1)θ̄1
g(θ̄1)︸ ︷︷ ︸
≡εg,θ

θ̌1

 .
(B.47)

With (B.40) and (B.47), in equilibrium, the equilibrium wage response W̌1 to cost-
of-living shock P̌1 is given by

W̌1 =
dW

ψW 1
γ(1−c̄) + dW

P̌1 < P̌1, (B.48)

and Propositions 7 and 8 holds as well in this case. Again, note that Case 3 (which
is the case in our dynamic stochastic general equilibrium model in Section 3, with
χ = 0) generate similar results to Case 2, where κ(·) is a constant function.

B.3 Variable On-the-Job Search Intensity

Following Appendix E, we now assume that on-the-job probability λEE at t = 1 is
following

λEE(P1,W1) ≡ λ̄EE

(
W̄1

P̄1

)m(
W1

P1

)−m

(B.49)
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with m = 4. A cost-of-living shock raises λEE,1. Now from

ϕE,1 =
λEEN̄

λEEN̄ + 1− N̄
, ϕU,1 =

1− N̄

λEEN̄ + 1− N̄
, θ1 =

V1
λEEN̄ + 1− N̄

,

(B.50)
we see higher λEE,1 raises ϕE,1 and lowers ϕU,1, i.e., more of job seekers are on-
the-job searchers. We start from the equilibrium conditions with κ(W1) = κ:15

N1 =
κ

W1


(
λEEN̄ + 1− N̄

)
θ1︸ ︷︷ ︸

=V1

[
γ

(
1
2
ϕE,1

1
2
ϕE,1 +

ξγ

1+ξγ
ϕU,1

)]
︸ ︷︷ ︸

≡ε11

+

γ
2

1
1+ξγ

λEUN̄(
1
2
ϕE,1 +

ξγ

1+ξγ
ϕU,1

)
g(θ1)︸ ︷︷ ︸

≡ε21


,

(B.51)
and

N1 = N̄ − N̄
1

1 + ξγ
λEU + g(θ1)V1

ξγ

1 + ξγ
ϕU,1

= N̄ − N̄
1

1 + ξγ
λEU + f(θ1)

ξγ

1 + ξγ
(
1− N̄

)
.

(B.52)

Price stickiness In contrast to Appendices B.1 and B.2 where we assume fully
rigid prices, we assume a flexible form of price stickiness: in contrast to increase
in W1, service price PY,1 increases to some degree. More specifically, we assume
P̌Y,1 = dP W̌1, with dP > 0, where P̌Y,1 and W̌1 are log-deviations from the steady
state levels. dP = 0 corresponds to rigid prices.

Since PY,1N1 = P̄Y Ȳ holds due to the household’s equal expenditure under
pegged monetary policy, we know

Ň1 = −P̌Y,1 = −dP W̌1 =
1

1 + ξγ
λEU εf,θ︸︷︷︸

>0

θ̌1 (B.53)

where the last equality is derived from (B.52). From (B.53), we can see that if we
have W̌1 > 0 in equilibrium in response to a cost-of-living shock, i.e., P̌1 > 0,
then we need to have θ̌1 < 0, i.e., labor market becomes less tight. With lower θ1,

15From Appendices B.1 and B.2, we know that κ(W1) = κ (i.e., constant) generates similar
results to our specification in Section 3 of κ(W1) = κW1 (i.e., linear) with nominal wage stickiness.
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wage W̌1 rises less in response to P̌1 > 0 in (B.51), as θ1 appears in ε11 and g(θ1)
is decreasing in θ1: less tight labor market means that firms need not raise wage as
much to attract job seekers and potential leavers.

By log-linearizing (B.50), we obtain

ϕ̌E,1 = ϕ̄U,1λ̌EE, ϕ̌U,1 = −ϕ̄E,1λ̌EE (B.54)

with λ̌EE = −m
(
W̌1 − P̌1

)
. Linearizing (B.51) yields:

Ň1 = −W̌1 +
ε̄11

ε̄11 + ε̄21

[
ϕ̄E,1λ̌EE + θ̌1 + (1− χ)λ̌EE

]
− ε̄21
ε̄11 + ε̄21

[
χϕ̌E,1 + (1− χ)ϕ̌U,1 − εg,θθ̌1

]
,

(B.55)
where

χ ≡
1
2
ϕ̄E,1

1
2
ϕ̄E,1 +

ξγ

1+ξγ
ϕ̄U,1

.

Combining (B.53), (B.54), and (B.55) with λ̌EE = −m(W̌1 − P̌1) and approx-
imating ε̄21

ε̄11+ε̄21
≃ 0 with ε̄11

ε̄11+ε̄21
≃ 1 as before, we obtain

W̌1 =
m
(
ϕ̄EE + 1− χ

)
1− dP +m

(
ϕ̄EE + 1− χ

)
+

dP
λEU
1 + ξγ

εf,θ

P̌1 > 0. (B.56)

Interpretation Under fully rigid prices, i.e., dP = 0, then we would have

W̌1 =
m
(
ϕ̄EE + 1− χ

)
1 +m

(
ϕ̄EE + 1− χ

) P̌1 > 0.

with θ̌1 = 0: no change in tightness. When employees engage in intensified on-the-
job searches, firms offer more vacancies so that labor market tightness θ1 remains
the same: it is because under fully rigid prices, labor demand remains unchanged
in response to a cost-of-living shock.

Under sticky prices following (B.53), θ̌1 < 0 and W̌1 > 0 hold from (B.56). In
equilibrium, firms raise service price in response to a cost-of-living shock, leading
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to lower service and labor demand. Since workers have higher intensity of on-the-
job search, it reduces the market tightness θ1. It in turn lowers the incentive of firms
to raise wage to attract job seekers, resulting in muted wage responses: this effect
is represented by dP

λEU
1+ξγ

εf,θ
.

On the other hand, a lower labor demand implies the marginal cost of wage
increase in terms of wage bills (e.g., $ increase in wage implies all workers, new
hires and incumbents, benefit from it) is lower from each firm’s perspective, and
raises firms’ incentive to raise wage: this effect is represented by dP term in (B.56).
In effect, the first effect dominates the second effect,16 and we have muted wage
increase under endogenous on-the-job search intensity following (B.49).

16Remember λEU

1+ξγ is small.
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C Analytical Results for Pass-Through Across Dif-
ferent Classes of Models

This section analyzes the pass-through of prices to wages in response to a tempo-
rary decline in the endowment good Xt, assuming that monetary policy stabilizes
the business cycle holding Nt fixed. We consider the following variations of the
model which alter the labor block in Section 3. We work through the case of (i) a
sticky-price, flexible-wage New Keynesian model where workers supply labor in a
frictionless market, (ii) a flexible price, sticky-wage New Keynesian model where
wages are set by unions as in Erceg et al. (2000); Galı́ et al. (2012); and (iii) our
benchmark model in Section 3.

As in the paper, we assume throughout that consumption is a CES bundle of
services Yt, produced with labor, and goods Xt which households receive as an
endowment (equivalently, perfectly competitive firms receive Xt and sell it for pure
profit, rebating the proceeds to households as dividends). We have

Ct =

(
α

1
η

Y Y
η−1
η

t + α
1
η

XX
η−1
η

t

) η
η−1

(C.1)

and
Pt =

(
αY P

1−η
y,t + αXP

1−η
x,t

) 1
1−η

C.1 Sticky-Price, Flexible Wage New Keynesian Model

We assume here that Py,t is set subject to some nominal rigidities as in the bench-
mark model in Section 3 (i.e. Rotemberg adjustment costs), but where firms hire
labor in a standard spot market with flexible nominal wageWt, so there is no unem-
ployment. The household chooses paths for consumption and labor (and zero net
supply nominal bonds) to maximize:

∞∑
t=0

βt
(

σ

σ − 1
C

σ−1
σ

t − 1

1 + 1
ν

N
1+ 1

ν
t

)
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subject to the budget constraint,

Ct =
Dt

Pt
− Bt

Pt
+

(1 + it−1,t)Bt−1

Pt
+WtNt.

This yields the following intratemporal optimality condition:

N
1
ν
t = Wt

C
−1
σ
t

Pt

So in our model with Neoclassical labor supply, the following decomposition must
hold to first order:

1

ν
Ňt = W̌t −

1

σ
Čt − P̌t

1

ν
Ňt = W̌t −

1

σ

(
P̌t + Čt

)︸ ︷︷ ︸
=PtCt

+
1− σ

σ
P̌t

So that when monetary policy fixes Ňt = 0, we have

W̌t =
1

σ
PtCt +

σ − 1

σ
P̌t (C.2)

Wt

Py,t
=

1

σ

PtCt
Py,t

+
σ − 1

σ

Pt
Py,t

Now we can write the two right hand side terms as functions of the shock Xt: first
note that CES demand implies

Pt
Py,t

=

(
Yt
Ct

) 1
η

α
− 1

η
y .

Under our experiment where monetary policy stabilizes Nt, and hence Yt, from

(C.1) we have to first order that Čt = α
1
η
x

(
X
C

) η−1
η X̌t and

Pt
Py,t

= −1

η

(
α

1
η
x

(
X

C

) η−1
η

X̌t

)
(C.3)
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so that when Xt falls, the price of the aggregate consumption bundle in terms of the
labor-intensive good, Pt

Py,t
goes up (i.e. we need more units of Y -good to buy one

unit of C-good). We also have for aggregate spending,

PtCt
Py,t

=
η − 1

η

(
α

1
η
x

(
X

C

) η−1
η

X̌t

)

So that aggregate nominal spending may either rise, or fall, depending on η. With
Cobb-Douglas utility with η = 1, nominal spending is unchanged. Consider the
effects of negative shock to Xt on the wage when monetary policy holds Nt fixed,
and examine equation (C.2):

• We can see when η = σ = 1, the wage denoted in units of the service good
or numeraire, i.e., Wt

Py,t
remains unchanged.

• With Cobb-Douglas preferences, η = 1, we see from (C.3) that the relative
price still rises, so everything depends on σ: if σ > 1, as is commonly as-
sumed in macro applications, then there is positive pass through from prices
to wages.

• If σ = 1, η < 1 then there is positive pass-through from prices to wages.
When it is hard to substitute away from Xt, and total expenditure rises.

Discussion: Even in a perfectly competitive labor market, workers’ wages can
respond to an increased cost of living even when their productivity is unaffected
by the shock. The sign and magnitude of the response depends on the strength of
income and substitution effects (governed by σ) and wealth effects (governed by η)
stemming from a change in Px,tXt, where we obtain

Px,tXt

Py,t
=
η − 1

η︸ ︷︷ ︸
<0

X̌t︸︷︷︸
<0

> 0 (C.4)

when η < 1, so that households’ non-labor income from endowment good Xt in-
creases and so does their wealth, possibly lowering labor supply due to the wealth
effect.
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In specifications where σ ≥ 1 and η < 1, the decline in Xt makes workers
prefer leisure; thus if monetary policy is holding leisure (and labor) fixed, the wage
must rise in equilibrium.

C.2 Flexible Price, Sticky Wage New Keynesian Model

We now consider the effect of a temporary fall in Xt when wages are sticky as
in Erceg et al. (2000), again analyzing the shock under the assumption that mon-
etary policy stabilizes aggregate labor output Nt. Specifically, we assume that
households now supply multiple types of labor; unions set wages for each type
to maximize household utility subject to facing CES demand for each type from
a “labor packer” which packages each labor type Nt(i) into aggregate labor Nt =(∫ 1

0
Nt(i)

ϵ−1
ϵ di

) ϵ
ϵ−1

which is purchased at wage Wt by services firms—and in our
setting, combined with Xt to form consumption Ct. Wages are sticky because
unions only occasionally receive the chance to reset their wage.

Households now maximize the following: specializing to log utility with σ = 1,

∞∑
t=0

βt
(
logCt −

∫ 1

0

1

1 + 1
ν

Nt(i)
1+ 1

ν di

)
,

subject to the budget constraint, Ct = Dt

Pt
− Bt

Pt
+ (1+it−1,t)Bt−1

Pt
+WtNt. Under these

assumptions, we can derive the following standard wage Phillips curve (see e.g.,
Galı́, 2011; Galı́ et al., 2012):

Π̌w
t = βE{ ˇΠw

t+1}+ λ

(
−W̌t + PtCt +

1

ν
Ňt

)
.

for some constant λ > 0. Analyzing this case is only harder than the flexible wage
case of Section C.1 because of the presence of the forward-looking term Πw

t+1. To
make progress, rewrite this in relative price terms:

Π̌w
t = βE{ ˇΠw

t+1}+ λ

(
−Wt

Py,t
+
PtCt
Py,t

+
1

ν
Ňt

)
. (C.5)

Consider the household’s budget constraint in equilibrium: using the fact that
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bonds are in zero net supply, and expanding the Dt term by denoting dt the div-
idends potentially paid by services firms (zero, if prices are flexible and they are
perfectly competitive), this is

PtCt = WtNt + Px,tXt + dt.

How will each term in this equation respond to an Xt shock? Rewriting, we have:

PtCt
Py,t

=
Wt

Py,t
Nt +

Px,t
Py,t

Xt +
dt
Py,t

.

Now recall that given fixed Nt CES demand yields:

PtCt
Py,t

=
η − 1

η

(
α

1
η
x

(
X

C

) η−1
η

X̌t

)

If η < 1, then ˇP0C0

Py,0
rises in response to a negativeX0 shock and ˇPtCt

Py,t
is zero in other

periods (t > 0) when there is no shock. From (C.4), we see the middle term, in its
deviation from steady state, is zero when there is no shock. Thus, we obtain for all
t > 0:

0 =
WN

PC

Wt

Py,t
+

d

PC
ďt.

If there are no time-varying profits, e.g., if prices are flexible, then we have that
ďt = 0 and thus Wt

Py,t
= 0. As a result, the forward looking wage Phillips curve (C.5)

implies Π̌w
t = 0 for all t > 0, and the wage Phillips curve for the initial period

greatly simplifies to
πw0 = λ

(
−W̌0 + ˇP0C0

)
Given that wage inflation is defined as Π̌w

t = W̌t − W̌t−1 with W̌−1 = 0, we can
write

W̌0 = λ(−W̌0 + ˇP0C0)

Divide by Py,0 to apply our above results for ˇP0C0

Py,0
and find that when η < 1, the right

hand side is positive for a negativeX shock, and we thus have positive pass-through
to wages.
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Discussion: As discussed in above Section C.1, depending on the strength of in-
come, substitution, and wealth effects (governed by η), wages can either rise or fall
in response to the shock. Here for σ = 1, we again find that η < 1 implies pass
through from prices to wages in response to the Xt shock. The analysis with sticky
wages is not that different from the flexible wage case.

C.3 Wage Posting Model with On-the-job Search and Nominal
Rigidities

This section analyzes the baseline model in Section 3 to elaborate the conditions un-
der which there is no pass-through from prices to wages. In our benchmark model,
there is no pass-through from prices to wages: in response to an Xt shock, when
monetary policy perfectly stabilizes Nt, it also perfectly stabilizes wage inflation.
We demonstrate both that this relies on the assumption that vacancy costs are de-
nominated in labor. If vacancy costs are denominated in final goods, then headline
inflation passes through into wages, even when monetary policy stabilizes the la-
bor market. The title of this section reflects the fact that it does not matter for the
analysis here whether prices or wages are sticky, so long as the presence of nominal
rigidities allows monetary authorities to stabilize Nt.

To demonstrate the role of how adjustment costs are denominated, we generalize
the firms problem slightly: let P V

t denote the nominal price in which vacancy costs
are denominated, and let Pψ

t be the nominal price in which wage adjustment costs
are denominated (which we will show will not matter). Then firm j maximizes
present-discounted revenues, less costs (abstracting from price adjustment costs,
which do not affect the wage Phillips curve), given by

∞∑
t=0

(
1

1 + ρ

)tP j
y,tY

j
t −W j

t N
j
t − c(V j

t )
1+χ(N j

t−1)
−χP V

t − ψw

2

(
W j
t

W j
t−1

− 1

)2

NtP
ψ
t

 ,

subject to the law of motion for employment,

N j
t = (1− S(W j

t ))N
j
t−1 + V j

t R(W
j
t )
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and some production and demand functions for Y j
t . Combining the firm’s first

order conditions for V j
t and W j

t , and assuming a symmetric equilibrium, yields a
nonlinear wage Phillips curve:

ψw (Πw
t − 1)Πw

t P
ψ
t +Wt =P

V
t c(1 + χ)

(
Vt
Nt−1

)χ(
Vt
Nt

εR,Wt −
Nt−1

Nt

S(Wt)

R(Wt)
εS,Wt

)
+

ψw

1 + ρ

(
Πw
t+1 − 1

)
Πw
t+1

Nt+1

Nt

Pψ
t+1.

Gather the labor market tightness terms inZt ≡ c(1 + χ)
(

Vt
Nt−1

)χ (
Vt
Nt
εR,Wt −

Nt−1

Nt

S(Wt)
R(Wt)

εS,Wt

)
and log-linearize, defining πVt ≡ PV

t

PV
t−1

, let ω̌t ≡
∑t

s=0(π
w
t − πVt ), obtaining

π̌wt =
ZP V

ψwPψ

∞∑
s=0

(
1

1 + ρ

)s (
Žt+s − ω̌t+s

)
.

When monetary policy stabilizes employment, and Ňt = 0, it does follow that
Žt = 0, as proved in Section C.3.1 so the wage Phillips curve reduces to:

π̌wt =
ZP V

ψwPψ

∞∑
s=0

(
1

1 + ρ

)s
(−ω̌t+s) .

If the cost of posting vacancies is denominated in labor, so P V
t = Wt, then −ω̌t = 0

and monetary policy stabilizes wage growth as well as employment.

C.3.1 Showing That Ňt = 0 implies Žt = 0

To see this result, first note that holding Nt = N constant implies that the number
of searchers S = λEEN + λEU(1 − N) is constant; the shares appearing in the
definitions of the separation and recruiting rates, ϕE,t and ϕU,t in equations (17) and
(18), are thus also constant. This means the tightness term θt is constant so long
as Vt is constant. If Vt and therefore θt are constant, then the separation rates and
elasticities in Zt are also held constant. Ergo, all we must do is show that Vt is
constant.

To do so, write the law of motion for employment when Nt = Nt−1 = N ,
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plugging in for the separation and recruiting rates, to yield:

Vt ·Rt = N · St

Vtg(θt)

(
ϕE

1

2
+ ϕU

(
ξγ

1 + ξγ

))
= N

[
s+ (1− s)

(
λEEf(θt)

1

2
+ λEU

(
1

1 + ξγ

))]
Vtg

(
Vt
S

)(
ϕE

1

2
+ ϕU

(
ξγ

1 + ξγ

))
−Nf

(
Vt
S

)
(1− s)

λEE
2

= N

[
s+ (1− s)

(
λEU

(
1

1 + ξγ

))]
.

Now using our definition for g, rewrite the left hand side in terms of f :

Sf
(
Vt
S

)(
ϕE

1

2
+ ϕU

(
ξγ

1 + ξγ

))
−Nf

(
Vt
S

)
(1−s)λEE

2
= N

[
s+ (1− s)

(
λEU

(
1

1 + ξγ

))]
leading to

f

(
Vt
S

)
=

N
[
s+ (1− s)

(
λEU

(
1

1+ξγ

))]
S
(
ϕE

1
2
+ ϕU

(
ξγ

1+ξγ

))
−N(1− s)λEE

2

Thus, there is a unique solution for Vt = V for a given N (the steady state
value). So we conclude that when monetary policy stabilizes Nt, Vt and θt are also
stabilized, and Zt is stabilized.
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D Weight on Vacancies and Unemployment

We start from the log-linearized wage Phillips curve (A.22) we derive in Appendix
A.3.1, written in vacancy and unemployment rates :

Π̌w
t = ϕV V̌t + ϕU Ǔt +

1

1 + ρ
Π̌w
t+1 (D.1)

for some constants ϕV > 0 and ϕU < 0. In Appendix C.3, we prove that the
absence of aggregate price inflation in the right hand side of the linearized wage
Phillips curve (D.1) is stemming from the fact that the vacancy-creating cost is
denominated in labor, not the final good. Based on our calibration in Table 2, we
now show how varying the probability of being allowed to search on the job, λEE ,
affects the predictions of the model for the relative importance of vacancies, as
opposed to unemployment, in the wage Phillips curve.

Since both ϕV > 0 and ϕU < 0 are complex collections of model parameters
and steady-state values, to consider their relative magnitudes, we proceed numeri-
cally, and specialize to particular parameter choices. As we already saw in (A.23),
we observe that ϕV is much larger in magnitude than ϕU . This result turns out to
stem both from the presence of on-the-job search (λEE > 0) and also from the
convexity of vacancy costs (χ > 0). Figure D.1 shows how the relative importance
of vacancies in explaining wage growth, represented by the ratio of coefficients in
(D.1),

∣∣∣ϕVϕU ∣∣∣, increases monotonically in on-the-job search intensity λEE under the
benchmark calibration χ = 1 and also when χ = 0, or a linear cost of posting a
vacancy which is commonly assumed in the search literature. The limit case where
χ = 0 and λEE → 0 is of particular interest as a benchmark: as Appendix A.3.1
shows, at the limit where λEE → 0 and χ → 0,

∣∣∣ϕVϕU ∣∣∣ converges to one and wage
growth becomes solely a function of market tightness θt = Vt

Ut

17 following the liter-
ature: see e.g., Gagliardone and Gertler (2023).

We acknowledge that simply pointing out the coefficient on V is larger than
U does not technically imply that variations in U are less important in explaining
wage growth: if U has a much higher variance than V , it can have a small co-

17With λEE = 0, θt = Vt

St
= Vt

Ut
.
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Figure D.1: In Economies with More On-the-job Search, Vacancies Matter More in
the Wage PC
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Notes: The red, starred line plots the effects of a change in on-the-job search inten-
sity λEE , holding all other model parameters constant at their values in Table 2, on
the ratio of the coefficients in equation (D.1): Π̌w

t = ϕV V̌t + ϕU Ǔt +
1

1+ρ
Π̌w
t+1. The

blue dotted line repeats the exercise but with χ = 0, a linear cost of vacancy post-
ing. The vertical line marks the value for λEE used in our benchmark calibration.
The relative importance of vacancies in explaining wage inflation, compared with
unemployment, increases with both λEE and χ.

efficient while still playing a large role. To show more formally how rising
∣∣∣ϕVϕU ∣∣∣

diminishes the importance of unemployment in explaining wage growth, consider
the variance decomposition of wage growth in the model under the assumption that
we can ignore the inflation expectations term:18

18E.g., assuming firms have constant inflation expectations, EtΠ
w
t+1 = Πw, or “adaptive” expec-

tations EtΠ
w
t+1 = Πw

t (yielding the same expression up to a constant). Alternatively, we can view
(D.2) as an approximation when ρ is high, permitting us to ignore the many covariance cross-terms
complicating the expression when solved forward.
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Var
(
Π̌w
t

)
=

(
ϕV
ϕU

)2

Var
(
V̌t
)
+Var

(
Ǔt
)
+ 2

ϕV
ϕU︸︷︷︸
<0

Cov
(
V̌t, Ǔt

)
(D.2)

Now consider the exercise in Figure D.1, which increases λEE holding other pa-
rameters constant, raising

∣∣∣ϕVϕU ∣∣∣. Given that the covariance term Cov
(
V̌t, Ǔt

)
in

(D.2) is strongly negative (both empirically, and thus also in any reasonably cali-
brated model), the importance of unemployment in explaining wage growth falls
monotonically as we increase the amount of on-the-job search, and convexity of the
vacancy costs, in the model.
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E Extension with Variable On-the-Job Search Inten-
sity

Our baseline model features an exogenous, constant on-the-job search probabil-
ity of λEE , which we calibrate to match U.S. data. However, it is possible that
employed workers may respond to a pure cost-of-living shock by searching more
intensely. Pilossoph and Ryngaert (2023) provide evidence that this is indeed the
case.

Motivated by their findings, we solve a version of the model where λEE is as-
sumed to rise along with inflation according to a reduced form, ad hoc relationship
calibrated to match the results in Pilossoph and Ryngaert (2023). Specifically, we
assume:

λEE,t = λEE,0

(
Wt

Pt

)−m

,

where λEE,0 is chosen to target the same steady-state value for λEE as in the bench-
mark model, and m = 4 to match the fact that Pilossoph and Ryngaert (2023) find
that in response to a one percentage point increase in inflation expectations (and
thus a 1% decline in expect real wages), the probability that an employed worker
searches on the job rises by 0.57 percentage points.19 With a share of 14.9% of
employed workers typically searching, this represents a (0.0057/0.149) ≈ 4 per-
cent increase in search probability, yielding an elasticity of search probability with
respect to expected real wages of -4.

We then revisit the response in the model to a shock to the quantity of the en-
dowment good Xt. Note that here, there are two contrasting effects of allowing
for endogenous on-the-job search probability. In response to the inflationary shock,
workers search more which induces firms to raise wages in order to retain workers
(more searchers means more workers find jobs they prefer to their current jobs, due
to the idiosyncratic preference shocks over workplaces). However, as separation
rates rise, so do recruiting rates: with more searchers, tightness falls, and thereby
firms can afford to lower wages and still recruit the same number of workers are
before. Figure E.2 plots the impulse responses of headline inflation, wage growth,

19See equation (3) and accompanying Table 3 of Pilossoph and Ryngaert (2023).
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Figure E.2: Impulse Response with Endogenous On-the-Job Search

Notes: This figure presents the effects of a decreased supply of the endowment
good Xt under a nominal interest rate peg, i.e. the same experiment as in Figure
2, but comparing the benchmark case (solid blue line) of the main text to the case
described in Section E where the job-to-job search probability increases along with
the price level (dashed red line). In this second model, as on-the-job search rises,
separations rise, inducing firms to raise wages to retain workers. But at the same
time, tightness θt falls due to the increasing number of searchers, pushing firms
to lower wages. The net effect is the modest increase in wages in the top right
panel, so that overall there is very little pass-through from the aggregate price to
wages even when the probability of on-the-job search rises in response to lower real
wages. Note that the axes are in percent deviations, so the axis for wage growth is
comparable to Figure 5.

labor market tightness, and the separation rate to the shock to the quantity of en-
dowment good Xt. We can observe the net effect of the shock is an extremely
limited pass-through from cost-of-living to wages: separations and wage growth
rise, pushing firms to want to raise wages, but on the other hand tightness θt falls
due to the increasing number of searchers, pushing firms to lower wages. In sum,
wages respond positively but modestly in response to the cost of living shock.
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