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Abstract

This paper examines the non-linear impact of unemployment levels on
the effectiveness of monetary policy. Using a standard heterogeneous-agent
model with uninsured income risk, integrated with a canonical frictional labor
market framework, I compare two versions of the model calibrated to reflect
high- and low-unemployment regimes in the Polish economy. The findings
reveal that the output response to a policy rate change is 60% larger in the
high-unemployment scenario than in the low-unemployment one, while price
reactions are more pronounced when unemployment is low. Additionally, I
investigate the role of incomplete insurance markets in the transmission of
monetary policy and assess the welfare implications of policy changes, both
at the aggregate level and across different household subgroups.

JEL Classification: D30, D31, D52, E21, E24, E43, E52, E58
Keywords: Monetary Policy, Heterogeneous Agents, Frictional Markets, Unem-

ployment
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1 Introduction

According to standard textbook logic, the aggregate supply (AS) curve exhibits a
certain degree of convexity. As a result, shifts in aggregate demand lead to more
significant adjustments in output when economic slack is high compared to when idle
resources in the economy are scarce. The opposite applies to prices: when economic
slack is low, price adjustments to demand shocks are less pronounced, whereas
when slack is high, they are more pronounced. The intuition behind this reasoning
is straightforward: since the total population remains relatively fixed even over
long periods, firms responding to increased demand will struggle to find additional
workers if unemployment is already low. In such a scenario, they compensate by
raising prices, as expanding output through hiring is not a viable option. (see
Benigno and Eggertsson, 2024). The theoretical basis for the convex aggregate
supply (AS) curve was established by Michaillat (2014) and explained using the
standard Diamond-Mortensen-Pissarides model of the frictional labor market.

While the role of the AS curve’s convexity in the economy’s adjustment to de-
mand shocks is well understood, surprisingly little attention has been given to the
demand side, represented by the aggregate demand (AD) curve, in the context of
macroeconomic responses to such shocks. If, for instance, the magnitude of the AD
curve’s shift - driven by exogenous factors such as monetary policy disturbances -
depends on the economic state, it could significantly influence the overall adjust-
ment in general equilibrium by either dampening or amplifying the effects of the AS
curve’s convexity. Indeed, Sokolova (2023) finds that aggregate demand behavior
may be affected by the level of economic slack: her meta-analysis shows that at a 4%
unemployment rate, the marginal propensity to consume (MPC) is approximately
0.22, whereas at an 8% unemployment rate, it rises to around 0.4.

Motivated by these findings, I investigate the state dependence of macroeconomic
adjustments to monetary policy shocks using a model that integrates a frictional
labor market with a realistic demand framework based on the canonical Bewley-
Huggett-Aiyagari model, which features heterogeneous households and uninsured
income risk. The first component accounts for the convexities of the aggregate sup-
ply (AS) curve, as described by Michaillat (2014), while the second captures key
aspects of household consumption behavior. In particular, and in contrast to the
standard model with a representative agent, the heterogeneous agent framework
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allows for: (i) realistically replicating empirical MPC values, (ii) incorporating pre-
cautionary motives and unemployment fears into the analysis, (iii) enhancing the
transmission of monetary policy through household demand via channels beyond
intertemporal substitution, and (iv) capturing complex monetary-fiscal interactions
and redistributive effects.

The model is applied for studying the dependence of the transmission of mon-
etary policy on unemployment level in Poland. As Figure 1 illustrates, the Polish
labor market has undergone significant changes over the past three decades: unem-
ployment rates have declined from some of the highest levels in Europe to among
the lowest. This shift raises important questions about its impact on monetary
policy transmission. Following Bielecki et al. (2025), I divide this period into two
subperiods: the first, from 1995 to 2009 (the so-called high-unemployment regime),
and the second, from 2010 to 2024 (the low-unemployment regime). I calibrate the
model to match empirical labor market moments for each subperiod, including the
unemployment rate, labor market tightness, labor share, the ratio of unemployment
benefits to real wages, and the job-finding rate. Next, I simulate a monetary policy
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Figure 1: Unemployment rate in Poland: 1995-2014
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Notes: The solid line shows the registered unemployment rate in Poland in years 1995-2014. Source:
Statistics Poland.



change in both unemployment regimes and analyze the impulse responses of ag-
gregate variables, the role of incomplete markets in the propagation of monetary
policy, and the welfare implications both at the aggregate level and across different
household subgroups.

Overall, my findings align with the intuition outlined at the beginning of this
section: monetary policy accommodation leads to an output increase of 0.8% in
the high-unemployment regime and 0.5% in the low-unemployment regime. The
corresponding inflation responses amount to 1.2 and 1.5 percentage points, respec-
tively. Additionally, the aggregate MPC is about 30% higher in 1995–2009 than in
2010–2024, suggesting that the convexity of the AS curve is reinforced by a stronger
household demand response to the income effects of general equilibrium feedbacks
when unemployment is high. Furthermore, by comparing output reactions in the
baseline model with its representative-agent counterpart, I highlight the significant
role of market incompleteness in the propagation of monetary policy, which ampli-
fies its output effects by approximately 60% in both regimes. Finally, I examine
the welfare consequences of monetary accommodation and find notable differences
between unemployed and employed households, among others.

The rest of the paper is structured as follows. Section 2 discusses the related
literature. Section 3 presents the model economy. I calibrate the model in Section
4 and I present simulation results in Section 5. Section 6 concludes.

5
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2 Literature

Michaillat (2014), Michaillat and Saez (2019), Benigno and Eggertsson (2023),
and Benigno and Eggertsson (2024) establish theoretical foundations for the state-
dependent response of the economy to aggregate shocks. Michaillat (2014) applies a
version of the standard Diamond-Mortensen-Pissarides model to examine the rela-
tionship between economic slack and the effectiveness of changes to public employ-
ment. Michaillat and Saez (2019) use a similar framework to study how optimal
government spending depends on the unemployment level. Benigno and Eggertsson
(2023) apply a related model to obtain the non-linear Phillips Curve. In pursuit
of a similar objective, Benigno and Eggertsson (2024) develop an alternative model
based on downward nominal wage rigidities. While all these works focus on the sup-
ply side of the economy as a source of non-linearities, my paper attempts to extend
the analysis by adding a realistic demand block from the canonical Heterogeneous
Agent New Keynesian model (HANK, see Kaplan et al., 2018). Empirical stud-
ies documenting supply-side non-linearities include Benigno and Eggertsson (2023),
Benigno and Eggertsson (2024), and Ahlander et al. (2024).

There are numerous empirical works studying how stabilization policies depend
on the level of economic slack. In that context, Auerbach and Gorodnichenko (2012),
Owyang et al. (2013), and Ramey and Zubairy (2018) analyze patterns related to the
effectiveness of fiscal policy. Empirical evidence on state-dependent monetary policy
is mixed: Weise (1999), Peersman and Smets (2002), Lo and Piger (2005), Kopiec
and Walerych (2025) find that monetary policy stabilizes output and employment
more effectively during crises and periods of high economic slack. In contrast, works
by Tenreyro and Thwaites (2016), Burgard et al. (2019), Jorda et al. (2020), and
Alpanda et al. (2021) reach the opposite conclusion.

In a related paper, Bielecki et al. (2025) combine the standard New Keynesian
model with the Diamond-Mortensen-Pissarides framework to examine how monetary
policy in Poland depends on unemployment. My work extends their analysis by
including incomplete insurance markets and uninsured unemployment risk which,
as documented by Kolsrud et al. (2018), Gross et al. (2020), and Sokolova (2023),
can significantly influence the consumption behavior of households. In addition to
my exploration, Bielecki et al. (2025) estimate the stochastic processes driving the
economic fluctuations in the Polish economy in years 1995-2024.

6
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3 Model

3.1 General Description of the Model

Time is infinite and divided into discrete periods. The economy consists of heteroge-
neous households with a total mass of one (also referred to as consumers/workers).
Other agents in the economy include competitive retailers, monopolistically com-
petitive firms (producers), and the government, which comprises both fiscal and
monetary authorities.

The model features three markets: a Walrasian market for government bonds
(i.e., liquid assets), a consumption goods market with sticky prices, and a fric-
tional labor market, following the standard Diamond-Mortensen-Pissarides frame-
work. Households experience uninsured idiosyncratic shocks to their productivity
levels and labor status, meaning they are either employed or unemployed.

3.2 Preferences and Technology

Consumers derive utility from consumption. The instantaneous utility function u

satisfies u′ > 0, u′′ < 0, and the Inada conditions. Factor β ∈ (0, 1) is used by
households to discount future utility streams. The production technology, F , used
by firms to manufacture consumption goods is linear, with effective labor as the sole
input.

3.3 Frictional Labor Market

The mass of job matches, Mt, in period t is determined by a matching technology
that combines households (that are jobless at the beginning period of period t) with
aggregate vacancies, vt, posted by manufacturers. The number of jobless households
at the start of period t is given by:

1 − (1 − ŝ) · Nt−1

where Nt−1 represents the measure of employed workers participating in the pro-
duction of consumption goods in period t − 1. The parameter ŝ ∈ (0, 1) denotes the
exogenous job separation rate.

7
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The matching technology follows a Cobb-Douglas specification:

Mt = A · (1 − (1 − ŝ) · Nt−1)α · v1−α
t

where A > 0 and α ∈ (0, 1) are parameters.
Labor market tightness is defined as:

xt ≡ vt

1 − (1 − ŝ) · Nt−1

and the job-finding rate and the vacancy-filling rate are given by:

ft = f (xt) = Mt

1 − (1 − ŝ) · Nt−1
, qt = q (xt) = Mt

vt

,

respectively.
The law of motion for aggregate employment reads:

Nt = (1 − ŝ) · Nt−1 + Mt.

For further analysis, it is useful to define effective separations as:

St ≡ ŝ · (1 − ft) (1)

For clarity, let us elaborate on the timeline of the events on labor market: at the end
of period t − 1, employed households are separated from their jobs with probability
ŝ ∈ (0, 1). Next, at the beginning of period t, these separated workers are pooled
together with those who were unemployed in period t − 1 (whose mass is equal to
1 − Nt−1). Next, the process of job creation occurs which results in new matches
Mt. Subsequently, the employed manufacture goods and the unemployed do not
participate in the production.

3.4 Households

Consumers are subject to two types of Markovian idiosyncratic shocks. The first
type consists of exogenous changes to household-level labor productivity, zt. The
second type pertains to changes in labor status, which are influenced by endogenous
fluctuations in the job-finding rate, ft.

Narodowy Bank Polski10



As in the standard Diamond-Mortensen-Pissarides model, labor supply is inelas-
tic, and the number of time units supplied by households is standardized to unity.
A worker enters period t with a stock of bonds bt. The labor status of a household
in period t, denoted by ht, is either ū (if unemployed) or ē (if employed).

Employed individuals earn income yt given by wt · zt, where wt is the mean real
wage in the economy. Unemployed individuals receive income yt, which consists of
an unemployment benefit equal to μt · wt, where μt ∈ (0, 1) is the replacement rate
set by the government. The unemployment benefit is uniform across all unemployed
consumers and independent of individual characteristics, reflecting the structure of
Poland’s unemployment insurance system. Individual income yt is taxed at rate
Tt (yt).

Households allocate their available resources (i.e., savings and income) to pur-
chasing consumption goods ct and accumulating liquid assets bt+1. As in the canon-
ical model of uninsured idiosyncratic risk by Aiyagari (1994), there is a liquidity
constraint:

bt+1 ≥ −b̄,

where b̄ ≥ 0 is a constant.
The nominal interest rate on government bonds is denoted by it, and Πt repre-

sents the ratio of the price of consumption goods in period t to that in period t − 1,
with Pt and Pt−1 denoting the respective price levels. The real interest rate Rt is
defined as:

Rt ≡ 1 + it−1

Πt

.

A worker employed in period t becomes unemployed in period t+1 with probability
St+1, while an unemployed household in period t gains employment in period t + 1
with probability ft+1.

Given these conditions, the maximization problem of a consumer with asset
holdings bt, productivity level zt, and labor market status ht can be formalized
using the following Bellman equation:

Vt (ht, zt, bt) = max
ct, bt+1

{
u (ct) + I{ht=ē} · β · Et [(1 − St+1) (2)

·Vt+1 (e, zt+1, bt+1) + St+1 · Vt+1 (u, zt+1, bt+1)]
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+I{ht=ū} · β · Et [ft+1 · Vt+1 (e, zt+1, bt+1)

+ (1 − ft+1) · Vt+1 (u, zt+1, bt+1)]}

subject to:⎧⎪⎨
⎪⎩

ct +bt+1 = Rt · bt + (1 − Tt (yt)) · yt

bt+1 ≥ −b̄

where:

yt = y (ht, zt) =

⎧⎪⎨
⎪⎩

wt · zt if ht = ē

μt · wt if ht = ū

where Vt is the time-dependent value function and I is the indicator function.
Households take variables ft+1, St+1,Rt, wt, μt and the tax scheme Tt as given.

As in Guerrieri and Lorenzoni (2017), by ct (h, z, b) and bt+1 (h, z, b) I denote policy
rules of a worker featuring individual state variables ht = h, zt = z, bt = b.

3.5 Retailers

Identical and competitive retailers buy intermediate goods {Yj,t}j∈[0,1](varieties) pro-
duced by manufacturers, indexed by j ∈ [0, 1]. Retailers use the packaging technol-
ogy described by the Dixit-Stiglitz aggregator:

Yt =
(∫ 1

0
Y

1− 1
γ

t,j dj
) 1

1− 1
γ

to produce a uniform consumption good, which is subsequently sold to consumers.
The parameter γ > 1 denotes the elasticity of substitution between intermediate
goods.

Retailers choose varieties {Yj,t}j∈[0,1] to maximize their profits:

Pt · Yt −
∫ 1

0
Pj,t · Yj,tdj,

where Pj,t is the price of a variety manufactured by firm j. The necessary condition
reads:

Yj,t =
(

Pj,t

Pt

)−γ

· Yt (3)

10
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which determines the demand faced by the producer of intermediate good j. The
economy-wide price level Pt is given by:

Pt =
(∫ 1

0
P 1−γ

j,t dj
) 1

1−γ

.

.

3.6 Producers

Manufacturers are indexed by j ∈ [0, 1] and produce intermediate goods. To inte-
grate the Diamond-Mortensen-Pissarides model with the canonical model of unin-
sured idiosyncratic income risk, I follow Gornemann et al. (2016). Specifically, it is
assumed that firms cannot discriminate between workers with different productivity.
In other words, producer j employs effective labor EzztNj,t where Nj,t is the number
of workers in firm j.

The average labor productivity is standardized to one and manufacturer j pro-
duces variety Yj,t using technology F with effective labor EzztNj,t:

Yj,t = F (EzztNj,t) = EzztNj,t = Nj,t.

To introduce inflation persistence in the model, I follow Gali and Gertler (1999)
and assume that there are two types of firms: backward-looking firms, indexed by
j ∈ [0, ΛB], and standard forward-looking manufacturers, known from the textbook
New Keynesian model, indexed by j ∈ (ΛB, 1]. The firm-level variables of the former
have superscripts B and the latter are denoted by F .

As in Gali and Gertler (1999), it is assumed that backward-looking firms set
prices according to the following rule:

P B
j,t = Pt−1 · Πt−1

and their production level is then determined by equation (3):

Y B
j,t =

(
P B

j,t

Pt

)−γ

· Yt.

11
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Given the linear production technology, we have NB
j,t = Y B

j,t which, together with the
law of motion for labor, determines the vacancy-posting decision of the backward-
looking firm:

vB
j,t =

NB
j,t − (1 − ŝ) · NB

j,t−1

qt

.

Let us now turn to forward-looking firms. Instead of using the price-setting
protocol based on Calvo (1983) (as it is the case in Gali and Gertler, 1999), I follow
Rotemberg (1982) by assuming that price-setting decisions are subject to quadratic
adjustment costs proportional to the total output generated by all forward-looking
firms NF

t :
φ

2 ·
(

P F
j,t − P F

j,t−1

P F
j,t−1

)2

· NF
t

where φ > 0 is a constant. Following Hagedorn et al. (2019a), I assume that
these costs take the so-called “as-if” form, meaning they do not influence firm’s
actual profits, but producers optimize their behavior as if they did. Hagedorn et al.
(2019a) introduced this assumption to prevent unrealistic “price-adjustment booms”
associated with significant price adjustment costs when large price movements occur
at the zero lower bound. I adopt this assumption in this paper for analogous reasons,
as I use global methods to study transition dynamics resulting from potentially large
shocks.

Forward-looking firms optimize subject to demand curves (equation (3)) and the
law of motion for labor:

NF
j,t = (1 − ŝ) · NF

j,t−1 + qt · vF
j,t (4)

Symmetrically to price adjustment costs, it is assumed that vacancy posting is also
“as-if”.

All this implies that the firm’s profits dF
j,t are given by:

dF
j,t ≡ P F

j,t

Pt

· Y F
j,t − Ezzt · wt · NF

j,t − Ψ (5)

where Ψ > 0 is a fixed cost. Note that dB
j,t is defined analogously.

Forward-looking producers discount future profits and “as if” costs using real
interest rates, leading to the following maximization problem:

Narodowy Bank Polski14



max
{vF

j,t,P F
j,t,Y F

j,t,NF
j,t,dF

j,t}+∞
t=0

E0

⎡
⎣+∞∑

t=0

t∏
s=0

( 1
Rs

)
·

⎛
⎝dF

j,t − κ · vF
j,t − φ

2 ·
(

P F
j,t − P F

j,t−1

P F
j,t−1

)2

· NF
t

⎞
⎠

⎤
⎦

(6)
subject to:

Y F
j,t =

(
P F

j,t

Pt

)−γ

· Yt

NF
j,t = (1 − ŝ) · NF

j,t−1 +qt · vF
j,t

Y F
j,t = EzztN

F
j,t

dF
j,t = P F

j,t

Pt
· Y F

j,t −wt · NF
j,t −Ψ

where
{
Pt, Yt, NF

t , qt, wt, Rt

}+∞
t=0

are taken as given.

I consider a symmetric equilibrium in which all forward-looking firms are identical
(i.e., all firm-level variables can be replaced with the corresponding aggregates).
This leads to the following first-order condition at the aggregate level:

(1 − γ) ·
(

P F
t

Pt

)1−γ

+ wt · γ ·
(

P F
t

Pt

)−γ

+γ · κ

qt

·
(

P F
t

Pt

)−γ

− Et

[
1

Rt+1
· κ · (1 − ŝ) · γ

qt+1

]
·

(
P F

t

Pt

)−γ

= φ ·
(
ΠF

t − 1
)

· ΠF
t · NF

t

Nt

− Et

[
1

Rt+1
· φ ·

(
ΠF

t+1 − 1
)

· ΠF
t+1 · NF

t+1
Yt

]
. (7)

Consistency at the economy-wide level implies that:

Nt =
(
1 − ΛB

)
· NF

t + ΛB · NB
t

vt =
(
1 − ΛB

)
· vF

t + ΛB · vB
t

P 1−γ
t =

(
1 − ΛB

)
·

(
P F

t

)1−γ
+ ΛB ·

(
P B

t

)1−γ

As in Hagedorn et al. (2019b), it is assumed that:

∀j,t dt = τd,t. (8)

13
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3.7 Government

The government consists of two branches: the central bank and a fiscal authority.
The former sets the path of nominal interest rates {it}t≥0 (as specified in Section
5) and the latter controls government debt Bt+1, the tax function Tt (·), and the
replacement rate μt to balance the budget:

τd,t +
∫

Tt (y (h, z)) dπt (h, z, b) + Bt+1 = (1 − Nt) · μt · wt + Rt · Bt, (9)

where πt (h, z, b) is the measure of consumers characterized by labor market status
ht = h, productivity zt = z, and assets holdings bt = b in period t. The details of
function Tt (·) are specified in Section 4.

3.8 Wage-setting

The bilateral monopoly situation faced by a worker and a firm after a successful
match in the labor market requires an additional condition to determine the real
wage wt. There is a large body of literature providing different wage-setting pro-
tocols within the Diamond-Mortensen-Pissarides model. In this paper, I adopt the
approach proposed by Den Haan et al. (2018) and assume that the real wage wt

satisfies the following condition:1

wt = wt−1 · ΠωΠ−1
t . (10)

where ωΠ is a parameter.2

1More precisely, Den Haan et al. (2018) specify nominal wage w̃t as:

w̃t = ω0 ·
(

At

A

)ωA

· A ·
(

Pt

P t

)ωΠ

· P t

where ω0, ωA, ωΠ are parameters, A is the average productivity level and At is the productivity
level in period t. The trend of the price level is P t and satisfies:

P t = Π̄t.

where Π̄ is inflation rate in the stationary equilibrium. In the absence of productivity fluctuations
we have At = A = 1 implying equation (10) - see the Appendix for a derivation.

2Condition (10) can be viewed as a form of nominal wage rigidity (see the Appendix).

Narodowy Bank Polski16



3.9 Market Clearing Conditions and Distribution Dynamics

Aggregate consumption Ct is given by:

Ct =
∫

ct (h, z, b) dπt (h, z, b) .

The resource constraint for manufactured goods is:

Ct + Ψ = Yt. (11)

The market-clearing condition for government bonds reads:

Bt+1 =
∫

bt+1 (h, z, b) dπt (h, z, b) .

In equilibrium, the number of filled vacancies is equal to the mass of hired workers:

qt · vt = ft · (1 − (1 − ŝ) · Nt−1) .

The distribution of households across labor status, labor productivity, and asset
holdings evolves according to the following law of motion:

πt+1 (ē, z′, B′) = (1 − St+1) ·
∫

{b: bt+1(ē,z,b)∈B′}
P(z′|z)dπt (ē, z, b) (12)

+ft+1 ·
∫

{b: bt+1(ū,z,b)∈B′}
P(z′|z)dπt (ū, z, b)

πt+1 (ū, z′, B′) = St+1 ·
∫

{b: bt+1(ē,z,b)∈B′}
P(z′|z)dπt (ē, z, b) (13)

+ (1 − ft+1) ·
∫

{b: bt+1(ū,z,b)∈B′}
P(z′|z)dπt (ū, z, b)

where B′ is a Borel subset of [−b̄, +∞) and P(z′|z) is the probability of transition
from state characterized with productivity z to state z′.

Finally, I standardize the mass of households to unity:
∫

dπt (h, z, b) = 1. (14)

15
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3.10 Equilibrium

The equilibrium of the model is defined as follows:

Defi nition. Given an initial government debt level B0, initial distribution 0, 
exogenous sequences {Bt+1, µt, it}t  0 , an equilibrium is: paths of prices 
{Rt, Πt, wt}t  0 , sequences {Yt, qt, ft, Nt, vt, dt,  d,t, Tt, St, Ct}t  0 , individual policy 
and value functions {ct (h, z, b)}t  0 , {bt+1 (h, z, b)}t  0 , {Vt (h, z, b)}t  0 , 
distributions of households {  t (h, z, b)}t  0  such that: households, retailers 
and producers optimize, government budget constraint holds, wage-setting rule, 
consistency and market clearing conditions hold.
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4 Calibration

The period in the model is a quarter. I calibrate two versions: one representing the
Polish economy during a period of high unemployment (1995–2009) and another re-
flecting the period of low unemployment (2010–2024). To isolate the impact of labor
market conditions on the transmission of monetary policy, I assume that only the
calibration targets related to the labor market differ between these two models. This
results in three groups of parameters. The first group consists of parameters that
influence labor market moments and, by definition, vary between the two versions.
The second group includes parameters that do not target labor market moments
but still differ between the models so that certain calibration targets are the same
for both variants of the model. Finally, the third group comprises parameters that
remain identical in both versions, ensuring consistency in aspects unrelated to labor
market.

Let us begin with the first group of parameters, which includes the steady-state
values of the real wage w, replacement ratio μ, vacancy posting cost κ, separation
rate ŝ, matching efficiency A, and the steady state tax scheme T . The values of w

are set to match the average labor income shares in the subperiods 1995-2009 and
2010-2024, as reported by Gradzewicz et al., 2024. The replacement ratios μ for the
periods 1995-2009 and 2010-2024 are computed directly using data on average wages
and unemployment benefits.3 Importantly, when computing the value of μ for the
subperiod 2010-2024, I account for the 2010 reform, which introduced unemploy-
ment benefits that decrease after 90 days following job loss.4 The calibration targets
for vacancy posting costs κ, separation rates ŝ and matching efficiencies A for the
periods 1995-2009 and 2010-2024 include average unemployment rates, job-finding
rates (as reported by the Labor Force Survey), and labor market tightnesses. The
number of vacancies used to compute labor market tightness is proxied by the in-
dicator reported by BIEC.5 Finally, labor income tax schemes Tt are approximated

3The source of the former is the Social Insurance Institution (ZUS) and of the latter is
https://wskazniki.gofin.pl/9,127,4353,1,zasilek-dla-bezrobotnych.html.

4In particular, I apply the properties of the geometric distribution when calculating the mean
unemployment benefit.

5See the BOP indicator reported by BIEC: http://biec.org.

using the following function proposed by Feldstein (1969):

3The source of the former is the Social Insurance Institution (ZUS) and of the latter is
https://wskazniki.gofi n.pl/9,127,4353,1,zasilek-dla-bezrobotnych.html.
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6In 1995–1996 the tax rates for the corresponding thresholds were equal to 21%, 33% and 45%.
In 1997 they were equal to 20%, 32% and 44%. Between 1998 and 2008 those rates amounted
to 19%, 30% and 40%. Between 2009-2019, there were two thresholds with rates 18% i 32% that
changed to 17% and 32% in years 2019-2022 and were equal to 12% and 32% in years 2022-2024.
Moreover, the most significant change to the amount of income that is free of tax took place in
2022.

18

Tt (y) = 1 − τt · y−ι (15)

where the parameter ι measures the progressivity of the taxation scheme. Specifi-
cally, I set τ (i.e., the steady state value of τt) and ι to approximate the tax schemes
characterized by tax thresholds and the corresponding tax rates, while accounting
for tax reforms that modified these thresholds over the years.6 Table 1 summarizes
this part of the calibration exercise.

Let us now consider the parameters with identical calibration targets (i.e., groups
two and three described at the beginning of this section). The coefficient of relative
risk aversion σ, is set to 2, a standard value in the literature. To approximate
the AR(1) process governing labor productivity with a discrete-state-space Markov
chain, I use the Rouwenhorst algorithm. The estimates of the AR(1) moments -
autocorrelation ρz and the variance of the idiosyncratic shock σ2

z - are based on

Table 1: Parameters targeting labor market conditions in subperiods 1995-2009 and
2010-2024

Parameter Description
Value

Target
Value

95 − 09 10 − 24 95 − 09 10 − 24

w Real wage in stationary

equilibrium

0.56 0.54 Labor share 0.56 0.54

μ Replacement rate in stationary

equilibrium

0.22 0.18 Empirical equivalent of μ 0.22 0.18

κ Vacancy posting cost 31.2 12.6 Unemployment rate 14.0% 6.1%

ŝ Separation rate 0.017 0.011 Labor market tightness 0.035 0.192

A Matching efficiency 0.49 0.32 Job-finding rate 0.092 0.142

τ Parameter affecting the average

after-tax income

0.94 0.96 Tax scheme − −

ι Parameter affecting tax

progressivity

0.011 0.005 Tax scheme − −
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the quarterly counterparts of the annual estimates from Kolasa (2017) and are set
to 0.97 and 0.008, respectively. The elasticity of the matching technology, denoted
by α, is set to 0.5, following the standard value from Pissarides and Petrongolo
(2001). The elasticity of substitution between varieties, γ, is set to 6, which implies
a markup of 20%, as in Bielecki et al. (2022). The parameter φ, which affects the
price-adjustment cost, is set to 300, following Hagedorn et al. (2019b). The mass of
backward-looking firms, ΛB, is set to 0.38. This value is derived from the formula
in Gali and Gertler (1999) using data on: i) the proportion of Polish firms that do
not reset their prices in a given period (72.5%, as reported by Macias and Makarski
(2013)), and ii) the backward-looking parameter related to past inflation in the
hybrid NKPC curve, estimated by Łyziak (2019) at 0.347.7 The OLS estimation
allows for determining the value of ωΠ = 0.58 in equation (10).8 To match the data
on wealth inequality, I assume that there two groups of households of equal size:
the first group features β = βH (more patient consumers), and the second group
exhibits β = βL (impatient workers). I set βH to match the annual real interest
rate of 2.64% (see Bielecki et al., 2023), and the distance between βH and βL is
calibrated to capture the Gini index of wealth inequality (HFCS data in 2017) in
the model featuring low unemployment. Following Hagedorn et al. (2019a), Ψ is set
such that steady state operating profits are equal to 0. The steady-state level of
real government debt B̄ is set to match the debt-to-GDP ratio of 47.5%. Finally,
the steady-state level of gross inflation is set to 1, so the nominal interest rate
equals to R − 1 in the stationary equilibrium, and the parameter associated with a
liquidity constraint b̄ is standardized to 0 (see McKay and Reis, 2016). Given that
the calibration of βH , Ψ and B̄ depends on endogenous moments generated by the
model, their values are different for both variants (i.e., high vs. low unemployment)
- i.e., they belong to the second group discussed in the first paragraph of this section.

7In particular, Macias and Makarski (2013) report that the average price duration is equal to
10.9 months (3.63 quarters) which implies the price-resetting probability of 0.275 implied by the
geometric distribution. . The coefficient in ii) is obtained as the average of the four medians
reported in his study.

8In the Appendix, I demonstrate how to compute this value using data on CPI inflation and
nominal wages.
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Table 2: Parameters targeting identical moments in the data

Parameter Description
Value

Target
95 − 09 10 − 24

σ Relative risk aversion 2 2 Standard value in the literature

ρz Persistence of productivity shock 0.97 0.97 Estimates by Kolasa (2017)

σ2z Variance of productivity shock 0.008 0.008 Estimates by Kolasa (2017)

α Elasticity of matching technology 0.5 0.5 Pissarides and Petrongolo (2001)

γ Elasticity of substitution 6 6 Bielecki et al. (2022)

φ Price adjustment cost 300 300 Hagedorn et al. (2019b)

ΛB Proportion of backward-looking

firms

0.38 0.38 Macias and Makarski (2013), Łyziak (2019)

ωΠ Wage rigidity 0.58 0.58 OLS estimate

βH Discount factor of the patient 0.972 0.979 Real interest rate of 2.64%

βH − βL Discount factors’ difference 0.03 0.03 Wealth inequality in 2017

Ψ Fixed cost 0.38 0.43 Hagedorn et al. (2019b)

B̄ Real government debt 1.63 1.78 Debt to GDP of 47.5%

i Nominal interest rate in the s.s. 0.66 0.66 Gross inflation equal to 1 in the s.s.

b̄ Liquidity constraint 0 0 McKay and Reis (2016)
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9To calculate these values, I follow the existing literature by computing the partial-equilibrium
response of household consumption to a one-time transfer equivalent to 1% of the economy’s
average income.

the period 1995-2009 and 2010-2024.
The difference in MPCs is more pronounced among the unemployed than among

employed households. The average MPC for unemployed workers is 0.36 in the 1995-
2009 period and 0.30 in 2010-2024. The primary factor explaining this discrepancy
can be understood by examining the differences in wealth distributions among the
unemployed between these subperiods (see Figure 8 in the Appendix). In the 1995-
2009 period, there is a notably higher number of liquidity-constrained households,
whose MPCs are close to unity. This shift can be attributed to a larger proportion of
unemployed consumers clustered around −b̄. The key reason for this difference lies
in the average unemployment spell: between 1995 and 2009, it lasted 10.9 quarters,
whereas it decreased to 7 quarters in 2010-2024. This suggests that, in the model
calibrated to match the 1995-2009 period, the deaccumulation of savings during
times of lower income (unemployment benefits) lasts longer, increasing the likelihood
of becoming liquidity constrained.10

5 Quantitative analysis

5.1 Marginal propensities to consume

The values of MPCs play a crucial role in the propagation of macroeconomic shocks
and policies. As noted in Gross et al. (2020) and Sokolova (2023), the aggregate MPC
tends to be higher during periods of high unemployment. These findings are reflected
in the model studied: the average MPC in the model calibrated to align with labor
market data from 1995 to 2009 is 0.13, while the MPC in the model calibrated for
the period between 2010 and 2024 is 0.10.9 The MPC among the employed remains
nearly the same across both subperiods (0.096 for 1995-2009 vs. 0.091 for 2010-
2024), which implies that the difference in the aggregate MPCs is primarily driven
by two factors: the composition of the population in those subperiods (i.e. different
unemployment rates) and the difference in the MPCs between the unemployed in

10Additionally, note that the aggregate supply of assets, B̄, is lower in the economy with higher
unemployment (see the calibration exercise). This further reduces households’ ability to self-insure
against income shocks in the high-unemployment scenario.
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11Note that the model predicts a more persistent reaction of output than inflation, while they
both adjust sluggishly according to the SVAR evidence reported by Greszta et al., 2023.

when labor market slack is low—inflation increases by 1.45% in this case on im-
pact, compared to a 1.20% rise when unemployment is high. These results align
with the textbook intuition regarding the convex AS curve: price adjustments are
more substantial when labor market slack is low, while the opposite holds for output
adjustments.11

According to the economy-wide resource constraint (equation (11)), understand-
ing the response of output requires examining the reaction of consumption. To this
end, the bottom-right panel of Figure 2 decomposes household demand and presents
separate impulse responses for the consumption of employed workers and the un-
employed. It is evident that while the response of employed workers’ consumption
is relatively similar across both model variants (0.84% when unemployment is high
and 0.63% when unemployment is low), the difference is more pronounced for the
unemployed: they increase their spending by 4.37% in the model calibrated to the

The compositional effect also plays a significant role in explaining the difference
between average MPCs. The proportion of unemployed households with relatively
high MPCs is more than twice as large in 1995-2009, which corresponds to an average
unemployment rate of 14.0%, compared to just 6.1% in the 2010-2024 period.

5.2 The aggregate response to a monetary policy shock

This section examines the response of key economic aggregates to an accommodative
monetary policy shock. Specifically, I analyze an unexpected 1 percentage point
(p.p.) drop in nominal interest rates (on an annual basis) that occurs in period
1. It is assumed that the economy is in a stationary equilibrium in period 0, and
that after the shock, agents have perfect foresight regarding the future evolution of
aggregate variables. Additionally, it is assumed that the autocorrelation of nominal
interest rates along the transition path, denoted by φI , is 0.95.

Figure 2 presents the results for the two models: one with high unemployment
(1995-2009) and the other with low labor market slack (2010-2024). Monetary ac-
commodation leads to a significantly higher output response in the former model
(0.83% vs. 0.50% on impact). In contrast, the price response is more pronounced
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Figure 2: The effects of an accommodative monetary policy shock: main economic
aggregates

Notes: The top-left panel illustrates the exogenous change in monetary policy, which is identical
across both unemployment regimes. The remaining panels depict the endogenous responses of
macroeconomic variables. Responses from the model calibrated to the period 1995–2009 are shown
in blue, while those corresponding to the years 2010–2024 are in red. Additionally, the bottom-
right figure differentiates between the consumption of unemployed households (dashed lines) and
employed households (solid lines).

j gg y g y
12Note that these numbers do not sum to the aggregate output response (after weighting by the

proportions of unemployed and employed households) due to the presence of the fixed cost in the
resource constraint.

To further explore the factors influencing the response of household demand, Fig-
ure 3 shows the evolution of aggregate variables that directly affect the household
maximization problem (see equation (2)), which determines the optimal consump-
tion at the individual level. First, the combined increase in inflation and decrease
in nominal interest rates leads to a drop in real interest rates, which is more pro-
nounced in the model with low unemployment (a 1.7% decrease) compared to the
model calibrated for the 1995-2009 period (a 1.4% decrease). Lower real interest

1995-2009 period, compared to 2.32% in the model calibrated to 2010-2024.12 This
difference is partly driven by the fact that the unemployed in the 1995-2009 period
have a higher MPC than those in the 2010-2024 period (see subsection 5.1).
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Figure 3: The effects of an accommodative monetary policy shock: variables affect-
ing household maximization problem

Notes: The panels illustrate the endogenous responses of macroeconomic variables to the monetary
policy change shown in the top-left panel of Figure 2. Responses from the model calibrated to the
period 1995–2009 are depicted in blue, while those for the years 2010–2024 are shown in red.

with both τt and μt adjusting proportionally to maintain balance. This results in
a 4 p.p. increase in the replacement ratio when unemployment is high (4.1 p.p.
when unemployment is low), accompanied by a rise in τt that leads to lower tax
rates Tt (see equation (15)). Lower tax rates and higher replacement ratios boost
household consumption by increasing workers’ disposable incomes (see the top-right
and bottom-left panels in Figure 3).

Higher inflation results in lower real wages (see equation (10)), with the drop
amounting to -1.9% in the model with high unemployment and -2.3% in the model
with low unemployment. This decrease in real wages leads to lower labor incomes
(and lower unemployment benefits), which, in turn, reduces private spending.

The final variable related to the household maximization problem is the job-
finding rate. As shown in Figure 9 in the Appendix, the job-finding rate rises

rates stimulate private consumption through intertemporal substitution effects, but
also reduce household demand due to a decline in interest income.

As monetary accommodation generates additional resources in the government
budget - due to lower debt service costs, a reduced number of households receiving
unemployment benefits, and higher corporate income tax revenues - balancing the
budget requires adjustments in fiscal variables. In the numerical experiment con-
ducted, it is assumed that the real value of public debt remains constant over time,

Narodowy Bank Polski26



significantly in period 1, then falls below its steady-state value in period 2. Al-
though it deviates positively from its steady-state value thereafter, this deviation
is relatively small. It is important to note that the evolution of job-finding rates
has two distinct effects on consumption in period 1. First, as equation (2) demon-
strates, the future path of job-finding rates (i.e., for periods 2 and beyond) influences
individual consumption decisions via effective separation rates (see condition (1)).
Second, as indicated by the law of motion for households (see equations (12) - (13)),
higher job-finding rates in period 1 alter the composition of agents in that period.
Specifically, as the number of employed households rises (and the number of un-
employed decreases), aggregate consumption grows because employed households
tend to have higher consumption levels than the unemployed (see Figure 8 in the
Appendix). The job-finding rate increases by 6.6 percentage points in period 1 in
the model with low unemployment, while the corresponding figure for the model
calibrated to the 1995-2009 period is 4.6 percentage points.

5.3 The role of uninsured idiosyncratic risk

As discussed in Section 2, incomplete markets in HANK prevent households from
insuring against unemployment risk. This, along with the differences in consump-
tion behavior between employed and unemployed individuals, motivates the nu-
merical experiment in this subsection, which compares output responses in the
baseline HANK model and in a model featuring complete insurance markets (i.e.,
the representative-agent New Keynesian model - RANK). Specifically, in the latter
model, both unemployed and employed households operate under a consolidated
budget constraint and have equal consumption levels.

Figure 4 presents the results. The left panel compares the responses of RANK
and HANK in the high-unemployment regime. The output response in the baseline
HANK model (0.83% on impact) is significantly reduced when the assumption of
complete insurance markets is introduced, dropping to 0.51% in RANK. A similar
propagation mechanism related to uninsured unemployment risk operates in the
low-unemployment regime: under the representative-agent assumption, the output
response decreases from 0.50% in HANK to 0.30% in RANK. These findings suggest
that incomplete markets play a crucial role in the propagation of monetary policy
shocks in the baseline model.
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Figure 4: The output effects of the monetary accommodation: RANK vs. HANK

Notes: The left panel illustrates the response of output to the monetary policy change shown in
the top-left panel of Figure 2 in the HANK model (solid line) and the RANK model (dashed line)
under the high unemployment regime. The right panel presents the corresponding responses in
the model with low unemployment.

5.4 Welfare

Let us now examine the welfare consequences of changes in policy rates. To analyze
this, I apply the methodology developed by Benabou (2002), modified to account
for the transitions induced by the frictional labor market. Specifically, consider the
value of lifetime utility for an agent in period 1, before the job-creation process
(discussed in subsection 3.3). This perspective allows me to capture the impact of
the change in monetary policy in period 1 on the agent’s labor market status during

Additionally, note that in the RANK model, aggregate demand - characterized
by an identical aggregate MPC in both scenarios, equal to R−1 - remains unchanged
across high- and low-unemployment regimes. This implies that the differences be-
tween the corresponding IRFs in Figure 4 stem from supply-side variations. As
discussed in the introduction, these differences arise from firms’ ability to hire work-
ers, which depends on the unemployment rate.
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that period. For an agent with individual state variables {h, z, b} in period 0, this
value is given by:

∑
z′|z

∑
h′|h

P(z′|z) · P(h′|h, f1) · V1 (h′, z′, b′ (b, z)) (16)

where b′ (b, z) is the asset accumulation policy in the stationary equilibrium, and
P(h′|h, f1) is the transition probability from labor market state h to labor market
state h′, given that the aggregate job-finding rate is f1 in period 1. This setup
allows us to define the consumption equivalent Ω1 (h, z, b), which solves the following
equation:

+∞∑
t=0

βtu (Ω1 (h, z, b)) =
∑
z′|z

∑
h′|h

P(z′|z) · P(h′|h, f1) · V1 (h′, z′, b′ (b, z)) .

Similarly, one can define the consumption equivalent for an agent with individual
state variables {h, z, b} in a counterfactual scenario without aggregate shocks (i.e.,
in the stationary equilibrium):

+∞∑
t=0

βtu (Ω (h, z, b)) =
∑
z′|z

∑
h′|h

P(z′|z) · P(h′|h, f) · V (h′, z′, b′ (b, z))

where f is the steady-state value of the job-finding rate, and V is the value function
in the stationary equilibrium.

Given the definitions of Ω1 (h, z, b) and Ω (h, z, b), we can now define the aggre-
gate change in welfare resulting from the monetary policy change in period 1:

∫ [
Ω1 (h, z, b) − Ω (h, z, b)

Ω (h, z, b)

]
dπ (h, z, b) (17)

where π is the distribution of agents in the stationary equilibrium. Term (17)
summarizes the change in lifetime consumption streams (expressed as a percentage)
induced by the monetary policy change, averaged over all households. To further
examine who benefits and who loses from a monetary accommodation, I also analyze
expressions analogous to (17) for several subgroups of households: the unemployed,
the employed, those in the bottom 20% of the consumption equivalent distribution,
and those in the top 20%.

29NBP Working Paper No. 375

Quantitative analysis



Figure 5: The welfare effects of changes to monetary policy: aggregate

Notes: The left panel illustrates the change in aggregate welfare (measured by the average con-
sumption equivalent) driven by the monetary policy change shown in the top-left panel of Figure
2 under the high unemployment regime. Aggregate welfare changes are plotted as a function of
two parameters characterizing the monetary policy shift: the size of the initial change in period 1,
Δi1, and the persistence of the change, φI . The right panel presents the corresponding changes in
the model with low unemployment.

Figure (5) shows the average change in consumption equivalent driven by the
monetary shock as a function of two key parameters associated with the central
bank’s policy: the size of the shock in period 1 (Δi1, measured in percentage points)
and the persistence of the change (φI , measuring the pace at which the nominal rate
returns to its steady-state value). It also compares the model calibrated to the 1995-
2009 period with the model for 2010-2024. First, note that the welfare changes are
qualitatively similar for both high and low unemployment regimes, though they
appear to be more pronounced in the former. For instance, a 0.5 percentage point
drop in nominal rates with an autocorrelation of 0.95 leads to a 0.37% increase in
welfare when unemployment is high, compared to 0.22% when unemployment is
low. Second, less persistent changes in nominal rates have negligible welfare effects
compared to more persistent shocks. Specifically, as noted, a 0.5 percentage point
drop in interest rates in the model with high unemployment raises welfare by 0.37%
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Figure 6: The welfare effects of changes to monetary policy: employed and unem-
ployed households

Notes: The top-left panel illustrates the change in welfare, measured by the average consumption
equivalent among the employed, resulting from the monetary policy shift depicted in the top-left
panel of Figure 2 under the high-unemployment regime. Welfare changes are shown as a function of
two parameters characterizing the policy shift: the size of the initial change in period 1, Δi1. The
bottom-left panel presents the corresponding welfare changes for the unemployed. Similarly, the
top-right and bottom-right panels display the analogous welfare changes in the low-unemployment
regime for the employed and unemployed, respectively.

when the autocorrelation is 0.95, but only by 0.03% when the autocorrelation is
0.7. A similar pattern is observed when unemployment is low. Third, in both
unemployment regimes, monetary policy changes have asymmetric effects: they are
more pronounced in the case of accommodation than in the case of contraction.
For example, when unemployment is low, a 0.5 percentage point drop in the policy
rate with persistence equal to 0.95 leads to a 0.22% increase in welfare, which is
considerably larger (in absolute terms) than the 0.15% decrease in welfare resulting
from the corresponding contraction.

Let us now analyze the welfare consequences of monetary policy for employed
and unemployed households. As shown in Figure 6, welfare changes are more pro-
nounced in the high-unemployment regime than in the low-unemployment one for
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Figure 7: The welfare effects of changes to monetary policy: top and bottom quin-
tiles of the consumption equivalent distribution

Notes: The top-left panel illustrates the change in welfare, measured by the average consump-
tion equivalent among households that belong to quintile 1 (of the distribution of consumption
equivalents in the stationary equilibirum), resulting from the monetary policy shift depicted in the
top-left panel of Figure 2 under the high-unemployment regime. Welfare changes are shown as a
function of two parameters characterizing the policy shift: the size of the initial change in period 1,
Δi1. The bottom-left panel presents the corresponding welfare changes for quintile 5. Similarly, the
top-right and bottom-right panels display the analogous welfare changes in the low-unemployment
regime for quintile 1 and quintile 5, respectively.

both groups, mirroring the pattern observed for the overall population. The most
striking difference, however, lies in the scale of these changes, which are nearly an
order of magnitude larger for unemployed households compared to the employed.
For instance, in the model calibrated for 2010-2024, a 0.5 percentage point interest
rate drop with a persistence of 0.95 increases welfare by 1.3% for the unemployed
but only by 0.15% for the employed. A similar magnitude of difference is observed
in the high-unemployment period, where the corresponding welfare gains are 1.4%
and 0.2%, respectively.

Finally, let us examine the welfare changes in the bottom and top quintiles of the
household distribution based on their steady-state consumption equivalent Ω. As
seen in Figure 7, and consistent with the patterns in Figures 5 and 6, welfare changes
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households typically hold substantial liquid assets, meaning that monetary accom-
modation reduces their interest income, thereby lowering their welfare. Additionally,
in both high- and low-unemployment regimes, the absolute welfare change is signifi-
cantly larger for Q1 than for Q5. For instance, in the high-unemployment regime, a
0.5 percentage point monetary accommodation with a persistence of 0.95 raises wel-
fare by 0.24% for Q1 but decreases it by just 0.01% for Q5. This occurs because, as
mentioned, Q5 households have larger liquid asset holdings, allowing them to buffer
transitory monetary shocks and keep their consumption paths largely unaffected.

are more pronounced in the high-unemployment economy. Notably, however, wel-
fare effects have opposite signs for quintile 1 (Q1) and quintile 5 (Q5). Specifically,
households in Q5 experience a decline in welfare following monetary accommodation
- a stark contrast to all previously analyzed cases. The explanation is intuitive: Q5
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6 Conclusions

This paper has examined the non-linear relationship between monetary policy effects
and the level of unemployment. To this end, I developed a HANK model with a fric-
tional labor market, following the standard Diamond-Mortensen-Pissarides frame-
work, and calibrated it to match Poland’s high- and low-unemployment regimes
(1995-2009 and 2010-2024, respectively). I then used the model to analyze the
impact of monetary policy on economic aggregates and welfare under different un-
employment conditions.

The results indicate that monetary policy has significantly larger output effects
when unemployment is high, whereas price responses are more pronounced when
unemployment is low. This finding aligns with standard macroeconomic intuition:
when economic slack is high, adjustments to demand shocks primarily affect output,
whereas when slack is low, adjustments occur mainly through prices. Additionally,
by comparing the HANK model to its representative-agent counterpart, I under-
score the role of uninsured unemployment and income risks in the transmission of
monetary policy shocks. Lastly, I find that policy rate changes have varying welfare
effects—both in magnitude and direction—depending on households’ labor market
status and consumption levels in the stationary equilibrium.

33
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Appendix

Wage rule: derivation and estimation

The assumption At = A = 1 is applied to reformulate the wage rule from Den Haan
et al. (2018) (w̃t is nominal wage and ωA, ω0 are parameters):

w̃t = ω0 ·
(

At

A

)ωA

· A ·
(

Pt

P t

)ωΠ

· P t = ω0 ·
(

Pt

P t

)ωΠ

· P t

Rewriting:

w̃t = ω0 ·
(

Pt

P t

)ωΠ

· P t = ω0 ·
(

P0 · Π1 · Π2 · ... · Πt

P0 · Π̄t

)ωΠ

· P0 · Π̄t

= ω0 ·
(

P0 · Π1 · Π2 · ... · Πt−1

P0 · Π̄t−1

)ωΠ

· P0 · Π̄t−1 ·
(

Πt

Π̄

)ωΠ

· Π̄

= w̃t−1 ·
(

Πt

Π̄

)ωΠ

· Π̄

which in the analyzed stationary equilibrium in which Π̄ = 1 gives:

w̃t = w̃t−1 · (Πt)ωΠ

which divided by Pt yields:

w̃t

Pt

= w̃t−1

Pt

· Pt−1

Pt−1
· (Πt)ωΠ ⇐⇒ wt = wt−1 · (Πt)ωΠ−1

which is equation (10).
To estimate parameter ωΠ I reformulate the equivalent equation which is dis-

played above:
w̃t = w̃t−1 · (Πt)ωΠ

=⇒ log w̃t − log w̃t−1 = ωΠ ·
(
log Πt − log Π̄

)

I use the OLS to estimate the value of ωΠ.
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Additional figures

Figure 8: Consumption policies and wealth distributions
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Notes: The top panels display the consumption policy functions for unemployed households (solid
line) and employed households (dashed line). The bottom panels illustrate the net worth distribu-
tions for unemployed households (solid line) and employed households (dashed line).

Figure 9: Job-finding rate

Notes: The figure illustrates the endogenous responses of job-finding rates to the monetary policy
change shown in the top-left panel of Figure 2. The response from the model calibrated to the
period 1995–2009 is depicted in blue, while the one for the years 2010–2024 is shown in red.
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