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Abstract

This study examines the impact of financial and monetary policy shocks on temporary
and permanent layoffs. Empirical analysis based on a structural VAR shows that both types
of shocks lead to increases in temporary and permanent layoffs. However, the magnitude
of their effects differs substantially, particularly within the first four quarters. To interpret
the labor dynamics, I extend a standard RBC search and matching model by incorporating
endogenous layoff and recall decisions, investment and collateral constraints, and nominal
rigidity. The model’s predictions broadly align with the empirical findings: both shocks
increase layoffs, but the effects of financial shocks are notably stronger. The counterfactual
experiments show that endogenous temporary and permanent layoffs play a crucial role in
explaining the differential responses between the two shocks. Finally, I highlight that the
differential responses arise from the different transmission channels embedded in the optimal

borrowing condition.
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1 Introduction

Financial and monetary policy shocks play a crucial role in driving aggregate fluctuations
(Jermann and Quadrini, 2012; Coibion, 2012). Previous studies have explored the relation-
ship between the labor market and financial frictions (Duygan-Bump et al., 2015; Haltenhof
et al., 2014; Shapiro and Olivero, 2020), as well as monetary policy (Blanchard and Gali,
2010). However, a specific yet important dimension that remains relatively underexplored is
how financial and monetary policy shocks influence firms’ layoffs, particularly the distinction
between temporary and permanent layoffs. Moreover, there is limited understanding of how
these two types of shocks differ in their transmission to the labor market.

Temporary layoffs have long been a cyclical feature of the U.S. labor market. Histor-
ically, they accounted for approximately 13% of total unemployment, but their relevance
surged during the COVID-19 recession, when they temporarily made up nearly 70% of total
unemployment. This dramatic increase has brought renewed attention to the dynamics of
temporary layoffs (Chugh and Finkelstein Shapiro, 2025; Gallant et al., 2020; Gregory et al.,
2020; Gertler et al., 2024). Despite this renewed interest, little is known about how financial
and monetary policy shocks affect the composition of layoffs.

To fill this gap, I provide both empirical and theoretical analysis. Using a structural
VAR approach with "GZ credit spreads" developed by Gilchrist and Zakrajsek (2012) as
the measure of financial stress and monetary policy shock series constructed by Bu et al.
(2021). The results show that financial and monetary policy shocks both lead to increases in
temporary and permanent layoffs. However, the magnitude of their effects differs substan-
tially, particularly within the first four quarters, which highlights the distinct transmission
mechanisms through which each type of shock influences firm layoffs.

To interpret the empirical finding further, I develop a dynamic general equilibrium model
that extends the standard RBC search and matching model framework along several key di-
mensions. Firstly, the model allows intermediate goods firms to make endogenous decisions

regarding layoffs (both temporary and permanent) and recalls, following the approach Chugh



and Finkelstein Shapiro (2025). Secondly, the intermediate goods firms use labor and capital
to produce, and they can also borrow funds for production. However, their borrowing ca-
pacity is subject to a collateral constraint, tied to the value of their capital stock, consistent
with the frameworks in (Iacoviello, 2015; Epstein et al., 2017). Thirdly, intermediate goods
firms face a Rotemberg-type menu cost when choosing the optimal price (Rotemberg, 1982).

Although the model does not fully replicate the empirical impulse responses, it success-
fully captures the key qualitative patterns observed in the data. In particular, both financial
and monetary policy shocks lead to a decline in market tightness and increases in both tem-
porary and permanent layoffs. Most importantly, the model can reproduce the differential
responses to financial versus monetary policy shocks. The difference arises from the optimal
borrowing condition: financial shocks amplify layoffs by tightening borrowing constraints,
which depress the firm’s stochastic discount factor and directly raise the marginal cost of
employment through an increase in the collateral multiplier. In contrast, monetary policy
shocks affect layoffs primarily through interest rate movements. Crucially, the model cap-
tures that cyclical fluctuations in the collateral multiplier tend to be quantitatively larger
than changes in the interest rate (Epstein et al., 2017), resulting in a stronger response to
financial shocks.

Related Literature and Main Contributions My work is most closely related to
Chugh and Finkelstein Shapiro (2025), who develop a business cycle model with labor search
and matching frictions, incorporating endogenous temporary layoffs and worker recalls, as
well as endogenous firm entry and exit, to explain labor market and firm dynamics, and
aggregate fluctuations. Building on their framework of endogenous temporary layoffs and
recalls, I abstract from firm entry and exit and instead extend the model by introducing
endogenous permanent layoffs, financial frictions, and nominal rigidities.

There is a broader literature on temporary layoffs that emphasizes their important role in
labor market dynamics. Fujita and Moscarini (2017) document that workers on temporary

layoffs have higher recall probabilities than permanently separated workers and highlight the



importance of distinguishing between the two in understanding unemployment dynamics.
Gregory et al. (2020) study the role of temporary layoffs during the COVID-19 pandemic
and argue that the design of unemployment insurance is crucial for shaping the recovery
path. Gallant et al. (2020) build a search-and-matching framework incorporating temporary
layoffs and recalls to explain labor market dynamics during the pandemic. Gertler et al.
(2024) revisit the cyclical behavior of temporary layoffs, showing how they influenced labor
market dynamics during the COVID-19 pandemic.

A large body of literature documents the macroeconomic effects of financial and monetary
policy shocks. Jermann and Quadrini (2012) shows that financial frictions and shocks affect-
ing firms’ borrowing capacity are important drivers of macroeconomic fluctuations. Many
theoretical studies have incorporated financial frictions into standard models to better ex-
plain the large-scale fluctuations in output and employment observed in the data (Petrosky-
Nadeau and Wasmer, 2013; Petrosky-Nadeau, 2013, 2014; Alvarez-Cuadrado et al., 2018).
Credit supply shocks and financial frictions have been shown to produce significant real
effects on the economy (Jermann and Quadrini, 2012; Hombert and Matray, 2017).

The question of how monetary policy shocks affect the real economy is a classic and endur-
ing research question, with the key challenge being the identification problem, largely due to
foresight issues and the recursiveness assumption. A foundational contribution is Christiano
et al. (1999), which provided estimates based on shocks identified under the recursiveness as-
sumption. Romer and Romer (2004) introduced the narrative identification approach, using
the Greenbook forecasts to eliminate information effects stemming from economic expecta-
tions. More recently, a large number of studies have employed high-frequency information
methods to address potential foresight about monetary policy changes (Berentsen et al.,
2011; Gertler and Karadi, 2015; Nakamura and Steinsson, 2018). Other improved identifica-
tion strategies have also been proposed, such as the unified approach developed by Bu et al.
(2021).

My study contributes to three strands of literature: (i) labor market search and matching



with endogenous layoffs and recalls; (ii) financial frictions and labor dynamics; (iii) mone-
tary policy and labor dynamics. The study is the first to explore firm layoffs, including
both temporary and permanent layoffs under financial and monetary policy shocks, while
providing a quantitative general equilibrium model that incorporates financial frictions and
price stickiness into the DMP framework, along with recall and layoff decisions.

The remainder of the paper is organized as follows. Section 2 presents data and empirical
evidence. Section 3 introduces the theoretical model. Section 4 conducts the quantitative

analysis and discusses key findings. Section 5 concludes.

2 Data and Empirical Evidence

2.1 Temporary vs. Permanent Layoffs in the U.S.

According to the Bureau of Labor Statistics (BLS), unemployed individuals are catego-
rized as job losers (including both temporary and permanent layoffs), job leavers, reentrants,
and new entrants. This study focuses specifically on firms’ layoff behavior, distinguishing
between temporary and non-temporary (permanent) layoffs. Temporary layoffs refer to indi-
viduals who have been given a specific date of recall or expect to be recalled to their previous
job within six months. In contrast, permanent layoffs describe those who do not expect to
return to their prior employer and are actively seeking new employment opportunities.

Figure 1 shows the share of temporary and non-temporary layoffs as a percentage of
total unemployment, from 1967ql to 2024q4. As depicted in the figure, temporary layoffs
typically account for around 15% of total unemployment, with a sharp and unprecedented
spike during the COVID-19 pandemic. In contrast, non-temporary layoffs are generally
fluctuating between 30% and 50% over time.

Another notable pattern observed in Figure 1 is the contrasting cyclical behavior of
temporary and non-temporary layoffs during economic downturns. Specifically, during most

recessions, the share of non-temporary layoffs rises, reflecting a persistent and structural



response by firms to economic slack. In contrast, the share of temporary layoffs often declines,
suggesting that firms are less inclined to classify separations as temporary in the face of
prolonged uncertainty. This pattern reversed dramatically during the COVID-19 recession,
when the share of temporary layoffs spiked sharply, which reflects firms’ expectations of a

short-term disruption.

Figure 1: The Percentage of Temporary and Non-Temporary Layoffs in Total Unemployment
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Note: This figure illustrates the share of temporary and non-temporary layoffs as a percentage of total
unemployment. The data are sourced from the FRED database and cover the period from 1967ql to 2024q4.

2.2  Vector Autoregression (VAR) Analysis

To provide supporting empirical evidence on the link between firm layoffs, financial shock,
and monetary policy shocks, following the method used by Fujita and Ramey (2007), 1

estimate the vector autoregression (VAR) model:

6
Xi=a+> T(O)Xi+e,
=1

where X; = [mps;, csy, mty, tly, ply, yi]" is the vector of endogenous variables, mps; denotes
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the monetary policy shock, s; is the credit spread, mt, is market tightness, tl; is temporary
layoff (in logs), tl; is non-temporary layoff (in logs), y; is labor productivity.

The analysis uses quarterly data spanning from 1994Q1 to 2010Q4. (See Appendix A.3
for the trends in temporary and permanent layoffs over the sample period.) The time range
is primarily constrained by the availability of the monetary policy shock series constructed
by Bu et al. (2021), which spans from 1994Q1 to 2019Q3, and the "GZ credit spread" series
from Gilchrist and Zakrajsek (2012), which spans from 1973Q1 to 2010Q4.

To extend the job openings series, I follow the methodology of Barnichon (2010), merging
data from the Job Openings and Labor Turnover Survey (JOLTS) with the Help Wanted
Index. Other variables are sourced from the U.S. Bureau of Economic Analysis (BEA), the
U.S. Bureau of Labor Statistics (BLS), and the Federal Reserve Bank of St. Louis FRED
database. Appendix A provides detailed variable definitions and data sources.

Cholesky decomposition  Structural impulse responses are identified using a re-
cursive identification scheme based on a Cholesky decomposition. The variable order is
Xy = [mpsy, csy, mty, tly, ply, yi|', which reflects assumptions about the timing of information
transmission and economic adjustment. Monetary policy shocks mps; are placed first, un-
der the assumption that monetary authorities do not respond contemporaneously to other
macroeconomic variables within a quarter. Credit spreads cs;, capturing financial market
conditions, are ordered second, as they may respond immediately to monetary policy but
not to labor market dynamics or productivity in the same quarter. This ordering allows us
to identify structural financial and monetary policy shocks and trace their dynamic effects
on layoff decisions.

Differential Impact on Layoffs: Financial vs. Monetary Policy Shocks Using
the identification strategy described above, I examine how temporary and permanent layoffs
respond to structural financial and monetary policy shocks. Figure 2 presents the impulse
responses of temporary and non-temporary layoffs to 100-basis-point financial and monetary

policy shocks using U.S. quarterly data. I report 68 percent confidence intervals to highlight



the clearer distinctions in impulse responses across the two types of shocks. (See full results
in Appendix B.)

The left panel shows that temporary layoffs respond more rapidly and strongly to financial
shocks, peaking around the fourth quarter with a deviation of over 1 percent from trend.
In contrast, the response to monetary policy shocks is more muted and short-lived. The
right panel reveals a similar pattern for non-temporary layoffs, although the magnitude
of the response is larger overall. Notably, financial shocks lead to a sustained increase in
permanent layoffs, suggesting that credit conditions play a critical role in shaping firms’
more permanent separation decisions. The results highlight the differential transmission
mechanisms of financial and monetary shocks to the labor market, with financial disturbances

producing broader and stronger effects on layoff dynamics.

Figure 2: Impulse Responses of Temporary and Non-Temporary Layoffs to a 100-Basis-Point
Financial Shock (Blue Solid Line) and Monetary Policy Shock (Red Dash-dot Line)
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Note: This figure shows the impulse responses of temporary and non-temporary layoffs to a 100-basis-point
financial shock (blue solid line) and monetary policy shock (red dash-dot line) in U.S. data. The cyclical
components of each series are extracted using the Hodrick-Prescott (HP) filter with a smoothing parameter
of 1600 for quarterly data. Shaded areas represent 68-percent confidence intervals, with light blue for the
financial shock and light red for the monetary policy shock.

To further highlight the contrast between the effects of financial and monetary policy
shocks, Figure 3 plots the difference in impulse responses of layoffs to the two shocks. For
both temporary and non-temporary layoffs, the responses to financial shocks are consistently

stronger than those to monetary shocks across the entire horizon. Shaded areas indicate the



extent to which the confidence intervals of the two impulse responses overlap at each horizon.
The gap is particularly pronounced in the early quarters following the shock, suggesting that
financial conditions exert a more immediate and amplified influence on firms’ layoffs. While

both shocks eventually fade out, the effect of financial shocks peaks at a higher magnitude.

Figure 3: Difference in Layoff Responses to Financial and Monetary Policy Shocks
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Note: This figure plots the difference between the impulse responses to a financial shock and a monetary
policy shock for both temporary and non-temporary layoffs. The responses are measured in percent deviation
from trend. Shaded areas indicate the extent to which the confidence intervals of the two impulse responses
overlap at each horizon.

3 The Model

To explore the theoretical explanation behind the empirical evidence, I extend the stan-
dard RBC search and matching model by incorporating endogenous decisions of layoffs and
recalls, investment and collateral constraints, and price stickiness. To be specific, firstly, com-
pared to the standard RBC search and matching model, the intermediate goods firms can
make their own decision of layoffs and recalls, as in Chugh and Finkelstein Shapiro (2025).
Secondly, the intermediate goods firms use labor and capital to produce and also they are
able to borrow funds for production, although the borrowing capacity is constrained by the
value of their capital stock (Iacoviello, 2015; Epstein et al., 2017). Thirdly, intermediate

goods firms face a Rotemberg-type menu cost when choosing the optimal price.



3.1 Final Goods Producer

The final output good is a CES aggregate of a continuum of intermediates. The produc-

1 e—1 ﬁ
Y = (/ Yii dj) (1)
0

where y; denotes the aggregate output of the final goods and the parameter ¢ measures the

tion function is given by

elasticity of substitution between intermediate goods y; ;.
Final goods are perfectly competitive and purchase output from intermediate goods firms.

The optimal choices of intermediate inputs imply that

P\
Yjt = (71) Yi (2)

where P;; and P, denote the price of the intermediate goods and the final goods, respectively.

3.2 Intermediate Goods Firm

Investment and Collateral Constraint Intermediate producers are owned by en-
trepreneurs, whose aim is to maximize their discounted utility Eo ) 2, 55 u(cé.,t)7 where
u > 0, u <0, c}t is intermediate entrepreneur j’s consumption at period ¢ and §; is
the subjective discount factor for entrepreneurs of intermediate producers. Following la-
coviello (2005, 2015), to ensure the firm’s collateral constraint is binding in the steady state,
I assume that entrepreneurs are less patient than households, which means they discount
future income more heavily than households, i.e. 0 < §; < 3, where 3 is the subjective
discount factor for households.

The function of a firm’s production ¥, is given by the constant returns-to-scale production

function

Ye = 2o f (kt, Nat), (3)

where z; is total factor productivity (TFP) in period ¢, and k; is capital in period t.



The firm’s capital accumulation follows the standard way, which is
kt-i—l = (1 — 5>kt + 'L.'n/Ut7 (4)

where inv; is investment at period ¢, and ¢ denotes the depreciation rate.

The firms can finance themselves through external borrowing, but their borrowing capac-
ity is restricted by a collateral constraint. Following Epstein et al. (2017), the total liabilities
of a firm, which consist of the borrowed funds and a fraction of the wage bill, cannot exceed

a set portion of the firm’s capital assets. This constraint can be written as

Ryl + nwwjemge < nekjeea, (5)

where R, is the gross real interest rate, [;; represents the amount borrowed by firm j in the
current period, 7, is the fraction of the wage bill w;n,, that is included in the borrowing
limit, 7, denotes the time-varying borrowing capacity, which adjusts in response to financial
shocks. This constraint implies that the sum of the borrowed funds R,l;; and a fraction 7,
of the wage expenses w;;n;; must not exceed a fraction 7, of the firm’s capital k; ;1.
Firms make their investment decision based on the capital Euler equation, considering

the value of capital as collateral, which is given by

I — M\ = EtEg+1\t{mCtZt+1fk(kt+17 nat+1) +1- 5}> (6)

where )\; is the Lagrange multiplier associated with firm j’s collateral constraint, indicating

=J

the binding strength of this constraint. St

is the stochastic discount factor, defined as

= _ 6“'(Cj,t+1)
41|t u(cje) °
Moreover, the firm’s optimal borrowing decision is made at the condition where the

marginal cost of borrowing (affected by the collateral constraint through ;) equates to the
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expected discounted return. That is,

1 - )\th - EtE] Rt+1, (7)

t+1]t

These two equations imply that when the collateral constraint is binding, i.e. A; > 0,
the firm is limited in its ability to borrow and its tendency to invest. Therefore, firms
can dynamically adjust their borrowing and capital investment decisions based on external
financial conditions. In essence, when financial shocks reduce borrowing capacity, firms may
adjust by altering their capital investment or reducing their liabilities, thereby balancing
their financial commitments in line with the available collateral.

Overall, the firm’s optimal choices over capital accumulation and borrowing follow stan-
dard dynamic optimization under financial frictions and are consistent with the literature
(Iacoviello, 2005; Epstein et al., 2017). The purpose is to examine how financial constraints
interact with endogenous layoff and recall decisions. By linking temporary and permanent
layoff to firms’ investment and borrowing behavior, the model captures how financial condi-
tions can influence labor separation dynamics through their effect on firm value and marginal
costs.

Intermediate Goods Firm Profit and Value Functions Based on the informa-
tion above, we can obtain the profit and value functions for the intermediate goods firm.
Since the intermediate goods firm is owned by entrepreneurs, its profits are directed toward
consumption. Thus, the consumption of the entrepreneurs from the intermediate goods firm

j at period t, denoted as ¢t

%> 1s determined by the firm’s profit. That is,

11
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(8)

The value of having an active worker J,; is given by

] at41 i1
Jar = = Nnwwy + meyzy fo(ke, Nar) — wy + Et5i+1‘t{ [(th-H (/ adH(a)) - / bdG/(b)
0 0

+ (@ot+19at+1 + (L = @oes1)) o1 + @1 [(1 — Gaes1)Jare1 + Qa1 Jina] }-

(9)
The expression has three main components. The first component, for the current period,
is the marginal benefit of having an active worker, represented by the marginal produc-
tivity 2y fn(kt, net), minus the marginal cost of having an active worker, given by the real
wage adjusted for collateral constraints, (1 + \;n,)w;. The second component includes the
marginal cost of firing a worker with probability ¢,41 and the marginal benefit of doing so,
fg;“’l bdG(b). The third component is the expected value of the next period.

The value of having a worker on temporary layoff J,; is given by

. Et+1 3t+1
Jiv = —xi + EtEng”t{_th—i-l (/ CdR(O> - / bdG(b) + Qe r1Grir1dari
0 0 (10)

+apt+1(1 — Gres1)J it}

It includes the flow cost y; for the current period. The continuation value of keeping the

J

worker on temporary layoff for the next period is given by E,Z; il

Jit11, which occurs with

probability qy11(1 — ¢11). Additionally, there is the value of recalling a worker from tem-

J

porary layoff to active status, represented by E,=/ il

Jair1, which occurs with probability

Qvt+1Gri+1 and involves a resource cost of fOCt“ CdR(C).

12
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The value of having a vacancy J,; is given by

Jut = =7+ @Ja + (1 —pu)(1 — Qt)EtE{H\tJle' (11)

Posting a vacancy incurs a flow cost v in the current period. If the vacancy is filled in the
current period with the probability ¢;, then the firm receives the value of having an active
worker J,;. Otherwise, the firm receives the continuation value of having a vacancy.
Layoffs, Recalls, and Job Creation This section introduces the firm’s decisions
regarding layoffs, recalls, and job creation, following the framework developed by Chugh
and Finkelstein Shapiro (2025). The intermediate producers make decisions on layoff and
recall, as well as job vacancy posting at the beginning of the period ¢. They can adjust
their workforce by (1) placing an active worker on temporary layoff (2) recalling a worker
on temporary layoff back to active status (3) firing a worker permanently from either active
workers or workers on temporary layoff (4) posting a new vacancy (5) hiring a new worker
through matching. Table 1 summarizes the layoff and recall choices of the intermediate firms.

Table 1: Layoff and Recall Choices

Choices Status Saving Distr. Thre. Prob.

Temporary Layoff E — TL saving a a~H(a) o Gat = H(ay)
Recall TL — E cost ¢ C~R(C) @ = R(()
Permanent Layoff ~ E, TL — PL  cost b b~ G(b) by aw = G(by)

Vacancy Posting cost e e~ F(e) € v = F (&)

Note: This table summarizes the layoff and recall choices available to intermediate firms prior to production.
In the "Status" column, E, TL, and PL denote workers who are employed, on temporary layoff, and on
permanent layoff, respectively.

In particular, placing an active worker on temporary layoff allows the firm to save an
amount of resources a in units of consumption goods and it is drawn from the i.i.d distribution
H(a). A firm chooses to place an active worker on temporary layoff if and only if the saving
of placing the worker is greater than the cost. For any given cost of placing an active worker

on temporary layoff, there exists an endogenous threshold a; below which the firm decides to

place an active worker on temporary layoff. Depending on the net value of having an active

13



worker J,; relative to having a worker on temporary layoff J;;, and the value of having a

vacancy J,;, the threshold is given by
Eit :Jat_']it_']vt- (12)

The probability of placing an active worker on temporary layoff is given by the cumulative

density of the savings evaluated at a;, which is

WMot (13)

q{lt = G (a//t) Y aa/t *

In turn, recalling a worker from temporary layoff back to active status requires a fixed
cost ¢, which is drawn from i.i.d distribution R(({). Defining Z} as the endogenous threshold
below which the firm decides to recall a worker on temporary layoff back to active status.
The threshold depends on the difference between the value of having an active worker J;

and the value of having a worker on temporary layoff J;;, which means
af:']at_Jit- (14)

The endogenous probability of recalling a worker on temporary layoff is given by

= a rt
g = R(G,), ;Zt > 0. (15)

Similarly, maintaining matches with active workers and workers on temporary layoff
incurs a cost b, which is drawn from an i.i.d. distribution G(b). Defining by as the endogenous

threshold amount of cost below which a firm decides to keep the worker. The threshold is
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given by

" Mg, ~ Nat—1
by = | (1 — qoe)(Jge — Jit — Jot) + a L
t {( et} (et = T = T (1 + na) ! tat} (natl + nitl)

(16)
Ui = Tit—1
e (Ta = Jie) — G| (2 ) 4 T
lq t(Jat t) <1 +77r> q tCt:| (nat—l I nit_l) t
The endogenous probability of keeping a worker is given
~. 0
g = R(by), % > 0. (17)
t

The intuition behind the thresholds lies in the fact that the probability of layoffs or
recalls is determined by endogenous cutoff values, which are based on the firm’s value under
different states. The threshold for permanent layoffs is more complex and less intuitive,
as permanent separations occur prior to temporary layoffs and recall decisions. However,
in the special case where temporary layoffs are not existed, the threshold Et simplifies to
Jat — Jue, which has a more straightforward interpretation: it reflects the difference in firm
value between having a employed worker and having a vacancy.

Following Leduc and Liu (2020, 2023), posting a new vacancy incurs an entry cost e,
which is drawn from an i.i.d distribution F(e). Defining €; as the endogenous threshold
below which the firm decides to post a new vacancy. The firm will keep posting vacancies

as long as the net value of entry is non-negative, which means in equilibrium,
gt - Jvt- (18)

The new vacancy posting v, is given by

5’ Unt

Unt (€t), a,é,t >0 ( 9)

Therefore, placing an active worker on temporary layoff allows the firm to save foat adH(a)
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in resources. The total resource savings from placing active workers on temporary layoff is
given by qpna—1( foat adH(a)). Recalling a worker back from temporary layoff to active
status requires f0~t (dR((¢) in resources. Thus, the total resource cost of recalling workers
on temporary layoff is gy _1( foaﬁ CdR(()). Keeping a work incurs a cost of f(;g "bdG(b) in
resources, resulting in total cost of (n4—1+ni—1)( fog "bdG(D)). Finally, foa e dF(e) represents
the total fixed cost of posting vacancies.

In addition, I assume each worker placed on temporary layoff incurs a per-period cost
x; > 0 for the firm. This cost represents ongoing expenses associated with providing certain
job-related benefits that temporarily laid-off employees continue to receive throughout the
layoff period (such as employer-sponsored health insurance). Additionally, in addition to the
entry cost, posting a vacancy incurs a fixed cost v > 0 per period.

Meanwhile, in the labor market, new job matching between job searchers s; and vacancies
vy is determined by a matching function m(s;, v;). We can define job-finding rate f;, job-filling

rate ¢;, and market tightness 6;, respectively, as

m(sg, v
fy = M) (20)
St
G = —m(s“vt), (21)
Ut
Ut
= . 22
=" (22)

Unemployment is workers under non-active status, which is given by

Uy = 1-— Ngt- (23)

At the beginning of the period ¢, there are n, 1 active workers and n;_; workers on
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temporary layoff. Thus, the measure of job searchers is given by

s =1 — qu(nit—1 + Nar—1)- (24)

The evolution of total vacancies v; can be given by

Uy = (1 - Pv)(l - Qt—l)Ut—l + (thQat + (1 - th))nat—l + Upe, (25)

where 0 < p, < 1 is the exogenous decay rate of unfilled vacancies.
Based on the intermediate producers’ layoffs, recalls, and job creation decisions, the law

of motion for active workers n,; and workers on temporary layoff n; can be given by

Nat = Qot(1 — Qat)Nat—1 + Qo Grenie—1 + m(se, ve), (26)
i = (1 — @) Qe it—1 + QatQotNat—1- (27)

At the end of the period ¢, the job searchers who fail to find a job remain on permanent

layoff. Thus, the measure of permanent layoff n,; is given by
Npt = St — M(Se, V) = 1 — Mg — Nz (28)

Price Stickiness and Monetary Policy Intermediate producers can choose their

optimal price P;;. To introduce nominal rigidity, I assume there will be a quadratic adjust-

Pj ¢

ment cost given by %(m —1)% while choosing prices. After choosing the optimal price and

imposing symmetry across firms, we can obtain the New Keynesian Phillips Curve. That is,

(1—e+emey)y, — Y (1 +m)m + EtE{H't Y (14 m1) T =0 (29)

where mc; denotes the marginal cost at period ¢, and 7, = Pf’j -—1 denotes the inflation

rate at period . Linearizing around the steady state yields the familiar forward-looking New
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Keynesian Phillips Curve:

e—1

m = BEymi + - MCy,

where mc; represents the log-deviation of marginal cost from its steady-state value.

I make use of the Fisher equation to relate nominal and real interest rates
'it = EthTrtJrl. (30)
The monetary policy follows the Taylor rule, which is
Pm

1—
i _ (i) [ (e (] 31)
i i 1+7 y b

where R; denotes the real interest rate at period t, 7; denotes the nominal interest rate at

period ¢, and ! is a monetary policy shock. 4, ¥y is the interest rate, inflation rate, and

output level in the steady state.

3.3 Household

The representative household chooses consumption ¢; and asset a; to maximize the
expected lifetime discounted utility with habit formation Ey Y 2, f'u(c), where u(c;) =

In(c; — ¢eci—1), subject to the sequence of budget constraints

Prci+ ar + Ty = wing + Xu(1 — nar) + xai + Re—1ai-1 + H{7 (32)

where T; denotes lump-sum taxes, H{ is the profit from the final goods producer, and the
parameter Y, measures the flow benefits of unemployment.
The household’s optimizing consumption-asset decision leads to the intertemporal Euler

equation
pev1 By

1=6R.E .
PR tﬂt Py

(33)
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The multiplier of the budget constraint p; is given by

1 1
= ——————+ foEy

. 34
Ct — QcCr1 Ct4+1 — GcC ( )

Denote by Vi(n4—1,mi—1,a;—1) the value function for the representative household. The

household’s optimizing problem can be written in the recursive form

Vi(nat—1, Mit—1, as—1) = max [u(ct) + BEVip1(nat, nit, ar)] (35)

subject to the budget constraint (32), the measure of job searchers (24), the law of motion
for active workers (26), and the law of motion for workers on temporary layoff (27).

Define the value of being an active worker relative to permanent layoff status as W, =
%, and the value of being a worker on temporary layoff relative to permanent layoff status
as W;, = %, where g, fiqr, and p;; denote the Lagrange multipliers for constraints (32),
(26), and (27), respectively. Thus, the value of being an active worker and a worker on

temporary layoff relative to permanent layoff status is given by, respectively,

Wu = w, — xu + EtEt+1\t dbt+1 {(1 — Gat+1 — ft+1>wat+1 + Qat+1Wit+1} ) (36)

Wi = xi + EZeape @11 (@re1 — fre) Warpr + (1 = Gre1) Wi 1 (37)

where Sy, = ﬁ“;fl is the stochastic discount factor for household. The economic intuition

for the net value of being an active worker and a worker on temporary layoff is easy to
interpret, which is the net gains in the current period plus the expected net value in the next

period.
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3.4 Nash Bargaining Wage

The wage rate is determined by the Nash bargaining process, following the approach
in Chugh and Finkelstein Shapiro (2025), which splits the combined surplus from the job
match between the employee and the employer. The surplus associated with the worker’s
employment is represented by W, while the employer’s surplus is denoted by J,; — J,;. In
particular, the Nash bargaining wage solves the following problem:

max (Wat)¢ (Jat - Jvt)17¢ ) (38)

wt

where 0 < ¢ < 0 indicates the worker’s bargaining power.
Thus, the Nash bargaining wage w; is given by

¢

ﬂ) (Jatr1 — Jur1) + Qat+1Wit+1}

= (ﬁ) (B~ 3.0

Wy — Xu + =) Qo {(1 — Qat+1 — fi1) <
(39)

3.5 Government

The government provides unemployment benefits x, to workers who are not employed,
including workers on temporary and permanent layoffs. These benefits are funded through
lump-sum taxes imposed on the representative household. Thus, the government maintains

a balanced budget each period, ensuring that
X’u(l — nat) = Tt. (40)

3.6 Symmetric Equilibrium and Market Clearing

After imposing symmetry, we can obtain the symmetric equilibrium, under which the
markets for assets, bonds, and goods are all clear. Since the aggregate asset supply and

bond supply are zero, the asset and bond market clearing implies that a; = 0 and [, = 0.
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The goods market clearing implies that total production is used for consumption, in-
vestment, vacancy posting cost, vacancy creation cost, the net temporary-layoff storage cost
(i.e., worker-recalling cost plus permanent worker-layoff cost minus temporary worker-layoff

saving), and the price adjustment cost. Thus, the aggregate resource constraint is given by

& G
Y = Ct + it + YUt + / 6dF(e) + QpeNit—1 </ {dR(C))
0 0

Zit gt
s ( / adH(a)) - (nar + n1) ( / bdG(b)> + %73.
0 0

4 Quantitative Analysis

4.1 Parameter Calibration

To solve the model quantitatively, I select suitable functional forms and calibrate a subset
of parameters based on the existing literature. The remaining parameters are calibrated to
align with the steady-state values observed in the data.

Function Forms [ assume that the production function for the intermediate goods
firm follows a Cobb-Douglas form, represented as f(k;,n.) = kf‘n;t_ * where k; and ng
denote capital and active worker at time ¢, respectively. Following Chugh and Finkel-
stein Shapiro (2025), and the matching function is m(s;, v;) = MsSv; ¢, where 0 < € < 1 is
the elasticity of matching function and M > 0 is a matching efficiency parameter.

Recall that intermediate goods firms pay a fixed cost e as part of the worker recruiting
process, drawn from an i.i.d. distribution F'(e), and a fixed cost ( to recall workers on
temporary layoff, drawn from an i.i.d. distribution R(¢). In addition, when firms place
a worker on temporary layoff, they save an amount of resources a drawn from an i.i.d.
distribution H(a). And when firms keep a match with a worker, they spend an amount of
cost b drawn from an 4.7.d. distribution G(b). Following Leduc and Liu (2023) , we adopt
power distributions for F(e) = (e/e)™, R(¢) = (¢/¢)" H(a) = (a/a)™, and G(b) = (b/b)™,

where n, >0, 7, >0, 7. >0, n, >0anda >0, b >0, €>0, >0 are scaling parameters.
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Finally, the productivity z; and the borrowing capacity 7, follow the AR(1) processes,

respectively,

Inz = (1—p,)In(z) + psin(zi_1) + <, (42)

n = (1= p,) In(i) + py Inl—1) + €1, (43)

The parameters 0 < p,,p, < 1 measure the persistence of the shocks. The terms Zz,7
represent the steady-state levels of the shocks, while 7, ¢} are normally distributed with a
zero mean and finite variance o2, 0727, respectively. Additionally, the monetary policy shock
el in Equation (31) is also assumed to be normally distributed with zero mean and finite
variance o2.

Calibrated Parameters Table 2 shows the calibrated parameter values. The model
is quarterly. I set the capital share @ = 0.32, the capital depreciation rate § = 0.025,
and the consumption habit parameter ¢. = 0.7, which is consistent with U.S. empirical
estimates. Following Arseneau et al. (2015), I set the elasticity of substitution among inter-
mediate goods firms € = 5.0 and the price adjustment cost ¢ = 18.52. Following Chugh and
Finkelstein Shapiro (2025), I set the exogenous decay rate of unfilled vacancies p, = 0.10,
the matching elasticity & = 0.5, and the worker bargaining power ¢ = 0.5. Following Ep-
stein et al. (2017), I set the household’s discount factor 5 = 0.99 and the intermediate
entrepreneurs’ discount factor 57 = 0.97. The fraction of the wage bill that intermediate
goods firms need to finance with borrowed funds is 7,, = 1. Following Leduc and Liu (2023),
I set the shape parameters n, = 1, = 1, = 1, = 1, which implies F(e) = (e/e), R(¢) = (¢/¢)
H(a) = (a/a), and G(b) = (b/b). Following Smets and Wouters (2007), I calibrate the Tay-
lor rule parameters to §, = 1.5 for the output gap, 6. = 0.125 for inflation, and p,, = 0.8
for interest rate smoothing. Finally, I normalize the total factor productive z = 1 and set
p: = pp=0.95,0, =0, =0; =0.01 as a baseline.

To calibrate the parameters 7, v, xu, Xi, M, @, b, (, &, we align them with key U.S. data
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statistics from 1994Q1 to 2010Q4. Specifically, I target the average unemployment insurance
replacement rate to 50% of wages and the average benefit for temporarily laid-off workers to
7.5% of total compensation. The average unemployment rate is 6.0%, while the average ratio
of workers on temporary layoff is 13.2% of total unemployment. The average quarterly net
job creation rate is set to the target of 0.32%. The total separation rate from active workers
is 10%, and the average quarterly job-filling probability is 70%. Additionally, I calibrate to
match the average ratio of debt to GDP of 3.16 (Epstein et al., 2017) and the fixed cost of
posting vacancies to GDP of 3.2%, which is roughly in line with the 3% used in (Arseneau
and Chugh, 2012).

The calibrated parameter values are 7 = 0.6163, v = 0.5311, x, = 0.5297, x; = 0.0794,
M = 0.6680, a = 185.3361, b = 1.4390, ¢ = 3.1120, & = 242.1896.
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Table 2: Calibrated Parameters

Parameter Value

Description

Parameters from Fxisting Literature

(07

B
ﬁj
)
e
£
¢

T

Nas Mos Mrs T
z

Pz

Pn

Pm

o,

In

0;

0.32
0.99
0.97
0.025
0.7
0.5
0.5
5.0
18.52
0.1
0.1
1.5
0.125
1

1

1
0.95
0.95
0.8
0.01
0.01
0.01

Capital share

Subjective discount factor for households
Subjective discount factor for intermediate entrepreneurs
Capital depreciation rate

Consumption habit parameter

Matching elasticity

Worker bargaining power

Substitution elasticity

Price adjustment cost parameter

Exogenous decay rate of unfilled vacancies
Exogenous probability of temporary layoff separations
The parameter of response to output gap

The parameter of response to inflation
Fraction of wage bill that firms need to pay
Uniform Distribution for H, G, R, F

Mean value of total factor productivity shock
Persistence parameter of TFP shock
Persistence parameter of financial shock
Persistence parameter of nominal interest rate
Standard deviation of TFP shock

Standard deviation of financial shock

Standard deviation of monetary policy shock

Parameters Calibrated with U.S. Data

X?Qd\

%

D Iy QI i

0.6163
0.5311
0.5297
0.0794
0.6680
185.3361
1.4390
3.1120
242.1896

Mean value of financial shock

Flow cost of vacancy posting

Unemployment insurance benefits

Benefits provided by firms to workers on temporary layoff
Matching efficiency parameter

Scaling parameter, H distribution

Scaling parameter, GG distribution

Scaling parameter, R distribution

Scaling parameter, F' distribution
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4.2 Model Implications

Based on the calibrated and estimated parameters, I examine the model’s quantitative
performance in capturing labor market dynamics. First, following a negative TFP shock, the
impulse responses replicate key features of the labor market, highlighting the amplification
effects via endogenous separations. Second, the model successfully accounts for the distinct
responses to financial and monetary policy shocks, with the differences in impulse responses

broadly consistent with theoretical expectations.

4.2.1 Impulse Responses to TFP Shock

Figure 4 shows the impulse responses of several key variables to a one-standaed-deviation
adverse TFP shock in the benchmark model (black solid lines), the counterfactual with no
endogenous permanent layoffs (blue dash lines), and the counterfactual with no endogenous
both permanent and temporary layoffs (red dash lines).

A negative productivity shock leads to a persistent contraction in output and market
tightness, along with a gradual rise in unemployment. Our focus is on how the shock affects
the composition of workers across employment states. The cyclical dynamics reveal that the
probabilities of retaining an active worker and recalling a temporarily laid-off worker are
procyclical, while the probability of placing a worker on temporary layoff is countercyclical.
Following the shock, the probability of keeping a worker in active employment declines,
the probability of placing a worker on temporary layoff increases, and the probability of
recalling a worker from temporary layoff falls. As a result, both workers on temporary and
non-temporary layoff rise, while the employed workers decrease.

Amplification via Endogenous Separations The presence of endogenous separa-
tion in the benchmark model amplifies the propagation of TFP shocks. As shown in Figures
4, the black solid lines, which represent the model with endogenous temporary and perma-
nent layoffs, exhibit more pronounced responses across key labor market variables compared

to the counterfactual models with only exogenous temporary and permanent layoffs. In
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particular, output declines more sharply, while unemployment rises more strongly under the
benchmark specification.

This amplification arises from the firms’ ability to adjust along both temporary and
non-temporary layoff margins in response to changing economic conditions. In particular,
the probabilities of layoffs and recalls are functions of endogenous thresholds, which in turn
depend on the firm’s value in different states. Therefore, these additional adjustment margins
intensify separations in the short run, reduce employment, thereby reinforcing the effects of
the initial shock.

Another notable result is that both the number of temporary layoff workers and the
temporary layoff probability are less responsive in the benchmark model compared to the
version without endogenous permanent layoffs. This occurs because, when permanent layoffs
are endogenous, an adverse productivity shock reduces the probability of keeping workers,
which in turn lowers the firm value. As a result, the threshold for placing a worker on
temporary layoff becomes less responsive, leading to a less responsive adjustment in the
temporary layoff probability and, consequently, in the number of temporary layoffs. The
underlying intuition is that when firms cannot endogenously lay off workers permanently,
they are forced to rely more heavily on temporary layoffs in response to negative productivity

shocks.
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Figure 4: Impulse Responses to a One-Standard-Deviation Adverse TFP Shock, Benchmark
Model (Black Solid Line) vs. Exogenous Permanent Layoff (Blue Dash Line) vs. Exogenous
Temporary Layoff and Permanent Layoff (Red Dot Line)
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Note: This figure presents the impulse responses of output, market tightness, unemployment, employed
workers, temporarily laid-off workers, permanently laid-off workers, workers keeping probability, temporary
layoff probability, and recalling probability following an adverse one-standard-deviation TFP shock.

4.2.2 Differential Responses to Financial and Monetary Policy Shocks

Recall that the empirical results shown in Figure 2 and 3 present the differential impact of
financial and monetary policy shocks on layoffs. The temporary and non-temporary layoffs
respond more rapidly and strongly to financial shocks, while the response to monetary policy

shocks is more muted and short-lived.
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Figure 5: Impulse Responses of Temporary and Non-Temporary Layoffs to Financial Shock
(Blue Solid Line) and Monetary Policy Shock (Red Dash-dot Line), SVAR (Top Panels) vs.
Model (Bottom Panels)
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Note: This figure compares impulse responses of temporary and non-temporary layoffs to an adverse finan-
cial shock (blue solid line) and monetary policy shock (red dash-dot line). The top panels display responses
estimated from the structural VAR model, while the bottom panels show those generated by the structural
model. Shaded areas in the top panels represent 68-percent confidence intervals.

Figure 5 compares the impulse responses of temporary and non-temporary layoffs gener-
ated by the structural VAR and the model following financial and monetary policy shocks.
(See full results in Appendix B.)

Consistent with the empirical SVAR results, the model captures the key qualitative pat-
tern: both types of layoffs increase in response to financial and monetary policy shocks,
with financial shocks generating significantly larger effects. In particular, temporary layoffs
exhibit a sharper initial rise, while non-temporary layoffs respond more gradually and per-

sistently, mirroring the empirical dynamics. Quantitatively, however, the model responses
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tend to be smaller in magnitude and more monotonic, lacking the hump-shaped pattern ob-
served in the data. This discrepancy suggests that the model captures the relative strength

of financial versus monetary policy shocks.

Figure 6: Difference in Layoff Responses to Financial Shock and Monetary Policy Shocks,
SVAR (Top Panels) vs. Benchmark Model (Black Solid Line) vs. Model without Endogenous
Temporary Layoff (Orange Dot Line) vs. Model without Endogenous Permanent Layoff
(Green Dash-dot Line)
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Note: This figure compares the differences in the impulse responses of temporary and non-temporary layoffs
to financial and monetary policy shocks generated by the structural VAR and the model. The top panels
display responses estimated from the structural VAR model, while the bottom panels show those generated
by the structural model. Shaded areas in the top panels represent the extent to which the confidence intervals
of the two impulse responses overlap at each horizon.

Figure 6 compares the differences in the impulse responses of temporary and non-temporary
layoffs to financial and monetary policy shocks, as generated by the structural VAR and the

model. Consistent with Figure 5, although the magnitude of the differences generated by
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the model is smaller than those generated by the structural VAR, the model successfully
captures the overall shape of the responses, particularly during the first four quarters.

The orange dot line and green dash-dot lines represent counterfactual experiments from
the model without endogenous permanent and temporary layoffs, respectively. As shown, the
response of temporary layoffs is significantly muted when endogenous temporary layoffs are
removed, while the response of permanent layoffs is also muted in the absence of endogenous
permanent layoffs. Thus, endogenous temporary and permanent layoffs play a crucial role
in explaining the differential responses to financial and monetary policy shocks.

Optimal Borrowing Euler Equation: Financial vs. Monetary Policy Shocks
The differential responses of layoffs to financial and monetary policy shocks stem from the
distinct transmission channels. The central mechanism in the model is captured by Equa-
tion (7), the optimal borrowing Euler equation:

1 - )\th - EtE] Rt.

i1

This equation reflects the idea that the marginal benefit of borrowing today must equal
the expected marginal cost of repaying that borrowing in the future, discounted by the
entrepreneur’s stochastic discount factor.

To better understand the different layoff responses following financial and monetary policy
shocks, we can rearrange the equation as:

R' =N =EZ]

t+1)t

An adverse financial shock tightens the firm’s borrowing capacity, lowering the borrowing

limit parameter n;. This tightening raises the firm’s collateral multiplier \;, which in turn

J

)t A lower discount factor

depresses the entrepreneur’s stochastic discount factor E;=
reduces the firm values of all labor-related positions, which include having an employed

worker, having a worker on temporary layoff, or having a vacancy. As firm values fall,
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the thresholds for retaining and recalling workers also fall, while the threshold for placing
a worker on temporary layoff rises. These shifts translate into higher probabilities of both
temporary and permanent layoffs. Additionally, an increase in the collateral multiplier raises
the marginal cost of employing a worker, given by (1 4+ A, )w;, further reducing the value
of having an employed worker.

Monetary policy shocks operate through a similar channel but with important differences
in magnitude. A tightening of monetary policy raises the interest rate R;, which, via the

J

optimal borrowing equation, reduces the entrepreneur’s stochastic discount factor E,Z; e

This initiates the same logic of declining firm values and rising layoff probabilities.

Figure 7: Simulated Time Paths of Real Interest Rate and Collateral Multiplier
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Note: This figure presents the simulated time paths of the real interest rate and the collateral multiplier.
The dynamics are generated by the model and the cyclical components of each series are extracted using the
Hodrick-Prescott (HP) filter with a smoothing parameter of 1600.

However, the key difference lies in the relative size of the effects: cyclical fluctuations
in the collateral multiplier )\; tend to be quantitatively larger than changes in the interest
rate R; (Epstein et al., 2017). As shown in Figure 7, the collateral multiplier exhibits much
greater volatility than the real interest rate. Furthermore, only financial shocks directly
increase the marginal cost of employment through the collateral channel, introducing an

additional amplification mechanism that is absent under monetary policy shocks.
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5 Conclusion

This study investigates how financial and monetary policy shocks affect firm-level layoff
decisions, with a particular focus on the distinction between temporary and permanent
layoffs. Using a structural VAR framework and U.S. quarterly data, the empirical analysis
shows that both types of shocks increase layoffs. However, financial shocks produce more
immediate and stronger effects, especially within the first four quarters following the shocks.

To interpret these findings, I develop a dynamic general equilibrium model that extends
the standard RBC search and matching framework. The model incorporates endogenous
layoff and recall decisions, investment under collateral constraints, and price stickiness. It
successfully reproduces the key qualitative features observed in the data: both financial and
monetary policy shocks raise layoffs, with financial shocks generating significantly larger
responses.

The model explains this asymmetry through differences in the transmission channels em-
bedded in the optimal borrowing condition. Financial shocks tighten collateral constraints,
raising the collateral multiplier, which both lowers firms’ valuation of employment relation-
ships and increases the marginal cost of keeping workers. In contrast, monetary policy shocks
operate primarily through interest rate adjustments and have a relatively muted effect on
firm behavior. Importantly, the model captures that cyclical fluctuations in the collateral
multiplier are quantitatively larger than those in the interest rate, reinforcing the differential
layoff responses observed empirically.

These findings underscore the importance of credit conditions in shaping labor market
dynamics and highlight the need to distinguish between financial and monetary sources of
macroeconomic fluctuations. Future research may extend the analysis by incorporating other

features to better match the empirical evidence.
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APPENDIX

A Variable Definitions and Data Details

A.1 Variables Definitions

Table 3: Variables and their definitions

Variable Definition /Notes

GZ credit spread The credit spread index constructed by Gilchrist and Zakrajsek (2012)
monetary policy shocks U.S. monetary policy shock series developed by Bu et al. (2021)
market tightness Vacancy rate/Unemployment rate

temporary layoff Job losers on Layoff (in logs)

non-temporary layoff Job losers minus job losers on Layoff (in logs)

labor productivity Real GDP divided by the number of employed

A.2 Data Details

Time span used: 1994Q1-2010Q4.

Job Vacancies I merge the JOLTS data with the Barnichon (2010) Help Wanted Index
to obtain a longer time series for job openings.

Real GDP Real Gross Domestic Product, Billions of Chained 2017 Dollars, Quarterly,
Seasonally Adjusted Annual Rate. Source: U.S. Bureau of Economic Analysis.

Temporary Layoffs (Level) Unemployment Level - Job Losers on Layoff, Thousands
of Persons, Quarterly, Seasonally Adjusted. Source: U.S. Bureau of Labor Statistics.

Job Losers (Level) Unemployment Level - Job Losers, Thousands of Persons, Quarterly,
Seasonally Adjusted. Source: U.S. Bureau of Labor Statistics.

Number of the employed (Level) Employment Level, Thousands of Persons, Quar-
terly, Seasonally Adjusted. Source: U.S. Bureau of Labor Statistics.

Unemployment rate Civilian Unemployment Rate, Percent, Quarterly, Seasonally Ad-

justed. Source: U.S. Bureau of Labor Statistics.
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A.3 Supporting Figures

Figure 8: The Percentage of Temporary and Non-Temporary Layoffs in Total Unemployment
(1994q1-2010q4)

Temporary vs. Non-temporary Layoffs (1994q1-2010qg4)
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Note: This figure illustrates the share of temporary and non-temporary layoffs as a percentage of total
unemployment. The data are sourced from the FRED database and cover the period from 1994q1 to 2010q4.
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B Additional Results

B.1 Empirical Results

Figure 9: Responses of Temporary Layoffs, Non-temporary Layoffs, and Market Tightness
to a Positive 100-Basis-Point Financial Shock
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Note: This figure illustrates the responses of temporary layoffs, non-temporary layoffs, and market tightness
to a positive 100-basis-point financial shock in U.S. data. The cyclical components of each series are extracted
by the HP filter with smoothing parameter 1600 for the quarterly series. 68% and 90% confidence intervals
are shown in light blue. The variables ordering are credit spread, market tightness, temporary layoff, non-
temporary layoff, and labor productivity.
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Figure 10: Responses of Temporary Layoffs, Non-temporary Layoffs, and Market Tightness

to a Positive 100-Basis-Point Monetary Policy Shock
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Note: This figure illustrates the responses of temporary layoffs, non-temporary layoffs, and market tightness
to a positive 100-basis-point monetary policy shock in U.S. data. The cyclical components of each series are
extracted by the HP filter with smoothing parameter 1600 for the quarterly series. 68% and 90% confidence
intervals are shown in light red. The variables ordering are credit spread, market tightness, temporary layoff,
non-temporary layoff, and labor productivity.
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B.2 Model-Generated Impulse Responses

Figure 11: Impulse Responses to a One-Standard-Deviation Adverse Financial Shock, Bench-

mark vs. Exogenous Permanent Layoff vs. Exogenous Temporary Layoff and Permanent
Layoft
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Note: This figure presents the impulse responses of output, market tightness, unemployment, employed
workers, temporarily laid-off workers, permanently laid-off workers, workers keeping probability, temporary
layoff probability, and recalling probability following an adverse one-standard-deviation financial shock.
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Figure 12: Impulse Responses to a One-Standard-Deviation Adverse Monetary Policy Shock,
Benchmark vs. Exogenous Permanent Layoff vs. Exogenous Temporary Layoff and Perma-
nent Layoff
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Note: This figure presents the impulse responses of output, market tightness, unemployment, employed
workers, temporarily laid-off workers, permanently laid-off workers, workers keeping probability, temporary
layoff probability, and recalling probability following an adverse one-standard-deviation monetary policy
shock.
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C Derivation for Equilibrium Conditions

C.1 Final Goods Producer

Final goods firms are perfectly competitive and purchase output from intermediate goods

firms. The representative final goods firm solves the following problem:

1 1, p
max Py, — / Piryjedj st {/ (I dj] > Y
Y.t 0 0

The optimality condition yields the final goods firm’s demand for each differentiated

good:

C.2 Intermediate Goods Firm

Intermediate good firms are owned by entrepreneurs j, who choose consumption c;'-,t, va-
cancies v;, active workers n; ., inactive workers placed to temporary layoff n; ;;, endogenous
threshold a;,, Zj,ta Ej,t, price P;;, next period capital stock k; .11, and borrowed funds [;; to
maximize Eo ) ;2 8 u(cj;), where u' > 0, u” <0, and 0 < f; < 3.

The problem is subject to
B o

, , ’ Y, P
Cit = 5 Yt — WitNjar — YVt — Xiljit — Ui+ Lip — Reljp1 — / edF(e) — —(—t
' Pt 0 2 sztfl

it Gt bjt
+ QoM at—1 (/ adH(a)) — QN it—1 (/ CdR(C)> — (Njat—1 + njit—1) </ bdG(b)>
0 0 0

The firm faces its perceived laws of motion for active employment

_ 1)2

Njat = Qot(1 — GGat)jat—1 + ¢Gpeqri—1 + Vjedje,
workers on temporary layoff
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Nt = (1 — @rt) QoM it—1 + QG.at Qs ptjat—1,

and the evolution of vacancies

Vi = (1= po)(1 = qju—1)Vj—1 + (@G0eGar + (1 — @ipe) ) a1 + Vgt

the capital accumulation with § denoting the depreciation rate and ¢; investment

kjin = (1= 0)kjy + 14,

and the collateral constraint

Rtlj,t + NW; Mot < ntlfj,t+1-

The intermediate goods firm j choose {Pj¢, njat, Njit, Vit Kjis1, Lit, @ity bjt, Gt by The

Lagrange function for the intermediate goods firm is

> 4 P, . &t
L=T) Bi{u(c),)+ phje [(P%:)l Y — WjtNMjat — Ve — XiMjit — XpTjat—1jbt — /0 edF(e)
t=0
ajt Git bjt
+ @bt at—1 (/ CLdH(@)) — jptNjit—1 / CAR(CQ) | — (njat—1 + mjit—1) / bdG(b)
0 0 0
P.
—kjir + (L= 0)kje + e — Realjey — %(i — 1) - CN]
2 P
Pjvt —€
+mej iz f (kje nj.at) — (?) Yi)
t

+ 15,at[@0t (1 — Qo)1 at—1 + QGotQjrtNjit—1 + Vit — Nj.atl
+ 150t (1 — Qj.rt) Q.0 M5it—1 + Qj.at @ ptT5,at—1 — Tojit]
+ 50t [(1 = po) (1 = @je-1)V5-1 + (G Gar + (1 = @iot))G.at—1 + Vjne — V5.4

+ )‘j7t[77tkj,t+1 — Ryl — nwwj,tnjm]}
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The first-order conditions to consumption ¢

%1, total job vacancies v;,, active employment

njat, workers on temporary layoff n;;, are

oL
oct

J,t

=(c,) = pjee =0

oL

anﬂ:

= —fhjor — MjetY + Hjarie + (1= po) (1 — ¢, ) EeBi{ i1} = 0

oL
0 = — fjat — NjaTWit — fj.etWie + MCj12¢ fr; (Kje, )
nj,at
Qj,i41 bj 141
+ Etﬁj{ﬂj,ct-}—l qjbt+1 (/ adH(a)) — / bdG(b) — Xp4j,bt+1
0 0
+ (g pt41G,at+1 + (1 — @ipes1)) Hgote1 + Gotr1 (1 — Gat+1)jat+1 + Gat+1f,ie+1] F =0
oL Zj,H—l gj,t+1
9 = Myt — MjetXi T+ Etﬁj{ —qjbt+1 / CdR(C) - / bdG(b> Hj,ct+1
UZRY; 0 0

+ Qo195 rt 11 5,0t 41 + Qj,bt+1(1 - Qj,rt+1>,uj,it+1} =0

The first-order conditions for capital k; ;1 and borrowed funds /;; yield the Euler equation

and the optimal choice over borrowed funds

oL
iy

= —tjet + Njane + EeBi{ g eer1(1 = 0) + mejrirzeer fa, (Kjeva, Njaren)} =0

oL
a7 = Mjet — )‘j,th - Etﬁjﬂj,ctHRt =0
Bl
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The first-order condition to P;; yields optimal pricing

oL P't>_6 Yt (P‘t)_e_l Yt ( Py 1
=pia{i(l—e) 2] = +eme |2 = - -1
op,, ~ el )<Pt 2 "\ P, 5\ B Py
Pj i1 Pji
FEBjttj e P(—5— — 1) =25 =0
t~gHg,ct+ Pj,t Pj,tQ

Defining mc; s = mcj/.et, Njt = Nt/ Mt E§+1|t = B (¢ ) /0 (L), Tt = (gt Bt )
Jiat = (Wjat/1et), and I = (pj4¢/pjet). Then, the value expressions for the firm are given

by

Jj,me =—+ Qj,tJj,at + (1 - Pv)(l - Qj,t)EtEiH“Jj,th

. aj,t+1 bj t+1
Jjat = = AjanwWje + Mmcjizi fn, (Kjts jar) — wje + EtEi_H“{ [%‘,btﬂ (/0 adH(a)) - /0 bdG(b)

+ (Qj,bt+1Qj,at+1 + (1 - Qj,bt+1>) Jjot1 + v [(1— Qj,at+1)~]j,at+l + Qj,at+1~]j,z‘t+1]}

. Zj,t+1 gj,t+1
Jjiw=—xi+ ]EtEiJr”t{ [_Qj,bt+1 (/ CdR(O) - / bdG<b)]
0 0

@5 pt+1@rt+1d jat+1 + Gt (L — @res1)d i1 }

Turning to the condition that pins down €;,, intermediate-goods firms will create new

vacancies as long as J;,; > €;;. Thus, it must be that at the optimum,
gj,t - Jjﬂ)t'

Finally, turning to the first-order conditions with respect to a;, ,l;j7t and Z"j,t, note that the
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choice over a;, implies a choice over ¢; o since ¢; .+ = H(a;;). Moreover, since g; .. = H(a;;),
then Og;a/0a;, = OH (d;4)/0d;, = h(d;,) (i.e., the pdf of H). Similarly, the choice over b;,
and Zﬂ implies a choice over g;u and g;,.. Moreover, since gjn = G (gj,t) and g; 4 = R(Eﬂ),
then 9g;p/0b;, = 0G (1)), = g(b;s) (ie., the pdf of G), dg;,4/0C;e = OR((i) /00 =

r(Zj,t) (i.e., the pdf of R). Then, the first-order condition with respect to a;, is

oL 8qj at ~ 8QJ at aq] at aQJ at
= g —2 n; — + n,; — + n; — =0,
3(1]',,5 Hj ctTj at—1 g gt HjatTjat—1 i HjitTj at—1 » Hj ot at—1 (l] .
Similarly, the first-order condition with respect to ZM and Ej,t is
oL aj 41 Cjt+1 0q; bt
— :Mj,ct[nj,at—1 / adH(a) — Nyjit—1 / CdR(C) (n] at—1 + M- 1)] S
(%ﬂ 0 0 8 5t
;b 9q5p
+ Mj,at[(l QJ at)nj at—1 + QJ rtnj it— 1] ] ! + uj,it[(l QJ rt)nj it—1 + QJ atny,at 1] 22
it b
9q5p
- :U’j,vt(l qj, at)n] at—1 = - = 07
j?t
oL 0Q; ri ~ 0q; dq
= Qi1 G Pt Gt e — [ -1 = 0,
9Gjt it it it

which simplifies to

Ujp = Hjat = Mjat — Hjwt = Jjar — Tje — It

~ Njat—1
by = (1= i) (JTiwr — T ; +/ adH (a = )
dit [( Gjat)(JTjat giit = It . ] (nj,at—1+nj,it—1

<J ¢ Njit—1
Gt (Vjar — Jjit) — CdR(¢ + Jjits

n]at 1+njlt 1

_|_
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Gt = Mjat — Mgt = Jjat — Jjit-

Normalizing firm j’s multiplier on its collateral constraint by the marginal utility of

consumption yields A;; = A;;/p; . Imposing symmetry across firms and defining m, =

P

B — 1, we can rewrite the above results as follows:

Joo ==+ qJa + (1 —pu)(1 - qt)Et{EngHtJUt*l}

} att1 be+1
Jat = = Nnwwy + megz fo (ke na) — we + EtEi—&-l\t{ [%tﬂ (/ adH(a)) - / bdG(b>]
0 0

+ (@t+19at+1 + (1 = @os1)) Jorr1 + @os1 [(1 — qaer1)J a1 + Qa1 T ]}

. at+1 Zt+1
Ju= —xi+ B (- ( / CdR(C)) = [ WGO) + T
0 0

+th+1(1 - C]rt+1)Jit+1}
gt - Jvt

a = Hat — it — Mot = Jar — Jit — I
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7 — {@ o) (o — Jip — Joy) + /O 5 adH(a)] (L)

Nat—1 + Nijr—1
G
Nit—1
. (ne oy,
Nat—1 + Nit—1

QTt(Jat - Jit) - ( CdR(O)

0

Zt:,uat—uit:Jat—Jit

L=y = Eth+1|t{mCt+1zt+1fk(kt-i—l: Nat+1) +1— 0}

]_ - )\th - EtEj Rt

t+1t

(1 —e+emey)y, — Y (1 + ) m —|—EtE{+1|t¢ (1+ 7)) T =0

C.3 Household

The representative household chooses state-contingent decision rules for consumption
¢, and assets a; to maximize expected lifetime discounted utility with habit formation

Eo> "2, Blu(ey), where u(ey) = In(e — ¢eci—1), subject to the budget constraint
Pici+ ay + Ty = wing + Xu(1 — nar) + Xanie + Re—rap—1 + 11,

The Lagrange function is
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L =Eg Z B {in(ct— deci—1) + e | winar + Xu (1 —nat) + Xt + Re—1a4—1 + 1L — Py ey — ay —Tt] }
t=0
The first-order conditions are:

oL 1 1

— =—uyu b+ ——— 4+ po.E— =0,
dey p Ct — PeCi1 be tCt+1 — Qe
oL
90 — g + BB 1 By = 0.
Q
which can be simplified as
1 1
-+ BB,
e Ct — PeCi1 be t0t+1 — ey
P
1= ﬁRtEtut+1 i .
e Pi

To obtain the household value expressions, it proves useful to write the household’s
problem in recursive form.

Specifically, the value function of the household V;(ng;—1, ni—1, a;—1) is

Vi(nat—1, Mit—1, ap—1) = max [u(ct) + BEVip1 (nat, nit, ar)]

subject to the budget constraint (multiplier j;)

Piey+ ap + Ty = wing + Xu(1 — nat) + Xinie + Ri—rai—1 + 1L

the perceived law of motion for active employment (multiplier fi4)

Nat = Qot(1 — Qat)Nat—1 + QotQreNit—1 + frSt,
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and the law of motion for inactive employment (multiplier 1)

it = (1 — @re) ot Nit—1 + QatQotNat—1,

and the job searcher can be defined as

st = Npr—1 + (1 — qot) (Nat—1 + nir—1) = 1 — @ (Niz—1 + Nar—1)-

The first-order conditions with respect to ng is

8W+1(nat7 Uz at)

—ftat + (W — xu) + BB =0,

anat
the first-order condition with respect to n; is

0‘/}“ (natu Nit, Clt)
8n7;t

— i + i + BB =0.

Using the definition of s;, we can write the law of motion for active employment as

Nat = Got(1 — Qat)Nat—1 + Qe @reNit—1 + [1 — qot(Nar—1 + nit—1)] f

= qut(1 — qat — fe)nat—1 + @t (@t — fr)Nir—1 + fr.

Then, the envelope condition with respect to ng_; is

th(nat—la Nit—1, at—l)

B = qot(1 — Gat — fo)ftat + @oedattric + (1 — qoe) Xphtt,
Nat—1

so that

a‘/t(nat; Nit, at)

anat

= Qot41(1 — Gar1 — feo1) fat+1 + Qot+1at+1 i1 + (1 — Qoee1) Xphtes1,

51



Similarly, the envelope condition with respect to n;_; is

a‘/t(natfla Nit—1, atfl)

= rt a 11— T ity
D1 Qot(Gre — ft)ftat + qor( Qrt) it

so that
th+1 (nata Nt at)

an = Qot+1(@rtr1 — feo1)tat+1 + Qo1 (1 — Gre1) i1,
it

and going back to first-order condition with respect to ny;, we can write

Hat = Mt(wt - Xu) + E.3 {th+1(1 — Qat+1 — ft+1),uat+1 + th+1(lat+1,uit+1}

or

@:wt—Xu—i‘EtB'uH

Hat+1 Hit+1
[ /: {th+1(1 — fat+1 — ft+1) att + Qvt+19at+1 ax } .
t t

Ht+1 Hi+1

The first-order condition with respect to n; is

it = tuXi + EiBlquesr1(gres1 — fre1) art1 + Qo1 (1 — @resr) fhizs1)

or

i 1 at+1 it+1
At Xi + EB Hix Qot+1(Qree1 — ft+1)u Az Qor+1(1 — qrt+1)'u ax
ot ot M1 M1

Defining Zi1¢ = B(pes1/t4e), War = (ftar/pe) and Wy = (uir/11¢) as the net values to
the household from having an active worker and an inactive worker. The net value to the

household from having a household member in active employment is

Wau = ws — xu + Et5t+1\t Abt+1 {(1 — Gat+1 — ft+1)Wat+1 + Qat—i-lwz't—i-l}

The net value to the household of having a household member on temporary layoff is
Wi = xi + EtEt+1|t th+1{(th+1 - ft+1)Wat+1 + (1 - QTt+1)Wit+1}-
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C.4 Wage Determination

Denoting by 0 < ¢ < 1 the worker’s bargaining power, the period-t Nash wage w; is given
by

Wat - (Jat - Jvt)

¢
1—¢
so that

- ¢
Wi — Xu T ErZi11)t Qo1 {(1 — Qat+1 — fr1) (— (Jats1 = Jot41) + Qa1 Wigsa

1—¢
~(125) Gu- 3

C.5 Government

The government uses lump-sum taxes levied on households to finance unemployment
benefits x, for household members on search unemployment and on temporary layoff. Then,

the period-t flow government budget constraint is x.,((1 — fi)s¢ + n4).

C.6 Function forms

Productivity Function f(k;,n.) = k®nl, “

Matching Function m(s;,v;) = Mssv; ¢, where the matching elasticity with respect
to searchers is 0 < £ < 1 and M > 0 is a matching efficiency parameter.

Equilibrium Recruiting Costs, Layoff Savings, and Recall Costs Recall that
intermediate goods firms pay a fixed cost e as part of the worker recruiting process, drawn
from an 4.i.d. distribution F'(e), and a fixed cost ( to recall workers on temporary layoff,
drawn from an i.7.d. distribution R({). In addition, when firms place a worker on temporary
layoff, they save an amount of resources a drawn from an i.i.d. distribution H(a). And when
firms place a worker on permanent layoff, they save an amount of resources b drawn from
an i.7.d. distribution G(b). Following Leduc and Liu (2023) , we adopt power distributions
for F(e) = (e/e)™, R(¢) = (¢/¢)" H(a) = (a/a)™, and G(b) = (b/b)™, where n, > 0, 1, >
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0, 7.>0,n>0anda>0, b>0, >0, (>0 are scaling parameters.

With this in mind, the total fixed costs of creating job vacancies in period t are given by
fogt edF(e). The total amount of resources saved when placing active workers on temporary
layoff in period ¢ is given by ng_1 foa "adH(a). The total amount of resources saved when
laying off active workers permanently in period ¢ is given by n4_1 fog "bdG(b). Finally, the
total cost of recalling workers on temporary layoff back to the firm in period ¢ is given by
(1= p)nias [ CAR(C).

Note that

at at at an Ma Na Zit 77aN Na _
dH(a) = h(a)da = o =) da= — = | = ] QatQy,
[ oartar = [t = [T ()" a0 () (3) 2= () e

where we use the fact that in equilibrium ¢,, = H(a;) = (a;/a)™. Following identical steps

shows that

and

: N
[ o = (72 ) e

where we use the fact that in equilibrium gy = G(b;) = (gt / B> " and @ = R() = (Z} /¢ )

Nr

Finally, we can show that

et et et e Me T]e ’é”t 776~ ne N
dF (¢) = de= [ n.(£)" de= %) g = "
[ earter= [estome= [T (5 e () (2) = () o

where we use the fact that in equilibrium v,; = (€;/€)". Also, since in equilibrium €; = J,;,

we can write v, = (€;/€)" = (J,i /).

C.7 Equilibrium Conditions

Taking the shock process {2, 1, €i } as given, the endogenous processes {c;, ki, it, Nat, it Nopt }

and {3t> Vt, Unts €1, Gty Gy bty Jat, Jits Jot, War, Wie, Qaes Got, Qrt, Oy fry Qs Ut Y, mey, Mg, Ly we, Ry, i, 7Tt}
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satisfy the following equilibrium conditions

Nat = Qot(1 — Qat)Nat—1 + Qe GriNi—1 + m(Se, V)

Nt = (1 — @) ot Mit—1 + QatQotNar—1

Npt = 1 —ng — Ny

st =1 — qu(nit—1 + Nar—1)

v = (1 = po)(1 = @—1)ve—1 + (@oeGar + (1 = @ot))at—1 + Ve,

m(sg, vy)

ut:1—nat

Wi = wi — Xu + ErZei1pe @oe1 {(1 = Garr1 — fre1) Warrr + atr1 Wi

Wi = xi + EZiape @11 (@rer1 — fir1) Warsr + (1 = Greg1) Wiy }

95

(47)

(48)

(51)

(52)
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Ju ==+ a@Ju+ (1 —p,)(1 - qt)Et{EiJrlltJ”tH}

Jat — —At’r]wwt + mctztfn(kt7 nat) - wt

+ (@pt+19at+1 + (1 — qoet1)) Jore1 + o1 [(1 — Garr1)dart1 + Qarr1die1]}

. — b
) Qri+1Git1 (1 T Ub) t41

Jiu=—xi + EtE§+1|tht+1{— (

U

1+,

+ Gre1datr1 + (L — Grev1)J it }

Wy — Xu + =1 Qo {(1 — Qat+1 — fr1) <1

oo a0 (

1-¢

¢

er = Jut

at = Jat - Jit - J'vt

b, — {(1 = o) (Jar = Jir = Jur) + (

My )q Z] < Njt—1
1L +n, Tt Nat—1 + Njr—1

a:Jat

—Ja

T Qat+10t+1 — i ng - X
N at+1%t+ 1+77b t p

Nat—1

Na ~
at@ —
1+ Ua) fat t} <nat—1 + Nir—1

) ea,

) (Jat+1 — Jot+1) + Qa1 Wit

(%) (B — 3.0

)

|
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(64)
~ Nr
e
o= (%) (66)
L— Ny = Et5g+1|t{mct+lzt+lfk(kt—i—h Naty1) +1—0} (67)

yt:Ct+it+’7Ut+( e

b >~
JU n at— it— P
1+7]e> tUnt + (Nt 1+nt1)< )

b
1+ 1, qutOt
Ui n Y (68>
— Qi Mat— a . i T . 2
qbtNat—1 (1 na)Qiﬂt"’th”t 1 (1 m)QtCri‘—QTt

Ci = th(’% nat) — WiNgt — YV — XNt — Xpnat—l(l - th) — A+l — Rl — <

Na ~ 7
+ QutNat—1 <1 n Ua) Qatlr — (Nar—1 + Ni—1) (%bm) (

Ne
JotUn
1+77e> tUnt

T =
1+7 ) e

T

Qb — quenit—1

1 1
py = ————— + BoE;
Ct — PeCi—1

_ 70
Cty1 — ¢5c0t ( )

1
1 = ﬁRtEt’ut—H—
pe 14T
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1 — )\th - EtEi+1|t Rt

(1 — €+ emct) Yt — w (1 + 7Tt> Tt +]Eth+1|t1/J (1 + 7Tt+1>77t+1 =0

1y = ]Eth'/TtJrl

Yt = th(kt, nat)

kipr = (1= 0)ke + 14,

Rily + nywing: = nekiia
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C.8 Summary of Model Parameters and Endogenous Variables

Table 4: Benchmark Model Parameter

Parameter Definition/Notes

@ Capital share

B Subjective discount factor for household

B Subjective discount factor for intermediate firms

) Capital depreciation rate

O Consumption habit parameter

19 Matching elasticity

0] Worker bargaining power

€ Substitution elasticity

WY Price adjustment cost parameter

e Fixed cost associated with recruiting process
Drawn from i.i.d. distribution F'(e)

~ Flow cost of vacancy posting

a Saved resources from placing worker on temporary layoff
Drawn from i.i.d. distribution H(a)

b Saved resources from placing worker on permanent layoff
Drawn from i.i.d. distribution G(b)

19 Fixed cost of recalling worker on temporary layoff back to firm
Drawn from i.i.d. distribution R(&)

Po Exogenous rate of decay of unfilled vacancies

dy The parameter of response to output gap

Or The parameter of response to inflation

Xi Benefits provided by firm to workers on temporary layoff

Xu Unemployment insurance benefits

Na Uniform Distribution for H

i Uniform Distribution for G

i Uniform Distribution for R

e Uniform Distribution for F'

N Fraction of wage bill that firms need to finance with borrowed funds

a Scaling parameter, H distribution

b Scaling parameter, GG distribution

¢ Scaling parameter, R distribution

e Scaling parameter, I’ distribution
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Table 5: Endogenous Variables in Benchmark Model

Variable Name Definition/Notes

Ct Consumption

ks Capital accumulation

1y Investment

Tt Active employment

Nt Workers on temporary layoff

Nt Workers on permanent layoff (job searchers)

i Total output

wy Nash-bargained real wage

W, Net value to household of having a member in active employment

W, Net value to household of having a member on temporary layoff

mey Real price of intermediate goods/marginal cost of final-goods firms

o Total job vacancies

Unt New job vacancies

Jo Value of having an active worker for intermediate-goods firm

Ji Value of having an inactive worker for intermediate-goods firm

Jot Value of a vacancy for intermediate-goods firm

€ Threshold level of e below which firm opens a new vacancy

é Threshold level of ¢ below which firm brings worker back from temporary layoff
a; Threshold level of a below which firm places active worker on temporary layoff
b, Threshold level of b below which firm lays off active worker permanently
Qat Endogenous probability of temporary layoff

Qe Endogenous probability of permanent layoff

Grt Endogenous probability that firm brings worker back from temporary layoff
P, Price level

P, Optimal price of intermediate firm j

l; Borrowed funds

R, Real interest rate

At Multiplier on collateral constraint

I Inflation rate

0, Market tightness

fi Job finding rate

G Job filling rate

Uy Unemployment

2 Productivity level

N Borrow capacity
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