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Abstract

US monetary policy is likely to affect income inequality not only domestically, but

also abroad. We study the distributional spillovers of US monetary policy to Euro-

pean economies. Combining annual distributional data from the World Inequality

Database with quarterly macroeconomic data for the period from 1990 to 2019, we

estimate Mixed-Frequency Bayesian Proxy Structural Vector Autoregressions and

find that US monetary policy spillovers to European income distributions are sub-

stantial. For Germany, the effects are most pronounced and indicate that income

inequality deteriorates after monetary policy tightenings in the US. For the remain-

ing countries, distributional spillovers are less clear-cut and heterogeneous.
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1 Introduction

Monetary policy operations of the United States (US) Federal Reserve (Fed) impact

economies around the world. The spillovers to real economic activity and financial con-

ditions in most advanced economies are substantial on aggregate (Dedola et al., 2017;

Miranda-Agrippino & Rey, 2020; Brusa et al., 2020). On a disaggregated level, the ex-

posure of non-US individuals to internationally affected real and financial markets might

vary, since individuals have heterogeneous income sources and wealth structures. Thus,

Federal Open Market Committee (FOMC) decisions are likely to have distributional con-

sequences not only domestically, but also abroad. Understanding whose income is more

affected by US monetary policy spillovers is essential to assessing the economic condi-

tions underlying domestic policy decisions. This might be particularly relevant in times of

diverging business cycles and policy stances, like the Fed’s and the ECB’s policy stances

before the pandemic crisis. Whether some households are more affected by spillovers

than others and if so who bears the skin load of spillovers is still unclear.

In this paper, we empirically investigate the potential spillovers from US monetary

policy to foreign income distributions. In our estimation, we draw on the longest and

most detailed homogeneous dataset on income and wealth distributions across countries

that is currently available: the World Inequality Database (WID). It combines information

on income and wealth from national administrative data, national surveys and matches

the micro-data on income with macroeconomic aggregates according to the national in-

come concept. We perform a quantitative analysis on the US and the four biggest Eu-

ropean economies with high-quality granular data (Burq & Chancel, 2020) for the pe-

riod from 1990 to 2019: France, Germany, Italy and the United Kingdom (UK). We

consider that monetary policy decisions are taken on a monthly basis, but distributional

data is only available annually. To estimate monetary policy spillovers, we use a Mixed-

Frequency Bayesian Proxy Structural Vector Autoregressive (MF-BPSVAR) model, iden-

tifying monetary policy shocks via an external instrument.
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We build country-specific models including aggregate real and financial variables on

the US economy, an instrumental variable, country-specific macroeconomic aggregates

as well as country-specific income distribution variables for the respective country. In

particular, we include selected pre-tax income decile and percentile shares.1 Micro-level

literature2 suggests that it is essential to carve out the differential effects in the tails of

the distribution that might offset each other at the aggregate level. This is why we follow

Piketty et al. (2018) and look at income shares of particular parts of the income distribu-

tion.

Our results suggest that US contractionary monetary policy shocks indeed have sub-

stantial distributional effects, both in the US and abroad. For Germany, the effects are

most pronounced and indicate that the income share of the bottom 50% of the income

distribution declines following monetary policy tightenings in the US. In contrast, Ger-

man high-income individuals, the top 10% and top 1%, gain income shares. For the

remaining countries, namely France, Italy and the UK, distributional spillovers are less

clear-cut and heterogeneous.

This study brings together two strands of literature, namely research on the distri-

butional effects of monetary policy and on the international spillovers of US monetary

policy. To the best of our knowledge, we are the first to empirically estimate the effects of

US monetary policy on the income distributions abroad, in particular, on distributions of

four European economies. We look at selected percentile and decile shares of the income

distributions that are built with highly informative tails to represent the top 1% individ-

uals. Thereby, our approach complements empirical studies focusing on the effects of

monetary policy for the domestic income distribution (Coibion et al., 2017; Mumtaz &

1We focus on pre-tax rather than post-tax income to ensure that the estimated effects are not distorted
by a redistribution of income via the national fiscal authorities after taxation.

2See for example Atkinson et al. (2011) as well as Alvaredo et al. (2013) and references therein.
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Theophilopoulou, 2017; Furceri et al., 2018). Most of these studies investigate the mon-

etary policy impact on summary measures of income inequality, like the Gini coefficient

and changes of average incomes at specific deciles or percentiles based on distributional

data that lack information at the right tail or even exclude the top 1% of the income dis-

tribution. Finally, we estimate the effects using a MF-BPSVAR model and put forward a

Bayesian estimation algorithm. Both are - to our knowledge - novel to the literature.

The remainder of this paper is structured as follows. Section 2 reviews the relevant

literature. Section 3 presents the empirical methodology and describes the data that is

used throughout the analysis. The empirical results are discussed in section 4 and section

5 concludes.

2 Background and literature review

This paper contributes to two lines of literature, namely research on the distributional

effects of monetary policy and on the international spillovers of US monetary policy.

2.1 Distributional effects of monetary policy

From a theoretical point of view, the distributional effects of monetary policy cannot be

determined a priori, because monetary policy affects income and wealth through a num-

ber of channels, with some exacerbating and others mitigating inequalities. The overall

distributional effects on household income and wealth depend on the relative importance

of each channel, which, in turn, is determined by the composition of the different income

sources and wealth structure of households as well as other country-specific characteris-

tics.

The literature has established five channels through which monetary policy may re-
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distribute income and wealth at the domestic level.3 First, the Earnings Heterogeneity

Channel postulates that monetary policy affects labor incomes heterogeneously across

the income distribution. Labor earnings are the primary source of income for most house-

holds (Coibion et al., 2017). Yet, monetary policy shocks do not affect these earnings

uniformly across the income distribution. Labor incomes of individuals at the bottom of

the income distribution tend to be more sensitive to monetary policy shocks than those

at the middle or top of the distribution (Amberg et al., 2022). For example, Carpenter

& Rodgers (2004) find that contractionary monetary policy disproportionately raises un-

employment for low-income individuals as compared to other income groups and in turn

increases income inequality.

According to the Income Composition Channel and the Portfolio Composition Chan-

nel, the distributional effects will also depend on the composition of households’ income

and wealth sources. With labor income being the primary (and often only) source of in-

come at the bottom of the distribution, increases in unemployment will further reinforce

income inequality. In contrast, individuals at the top of the income distribution receive

larger shares of income from business and capital income. As asset prices tend to decline

following monetary contractions, households with financial assets may be more adversely

affected than those without financial assets, which may cushion income inequality. In the

same vein, the Portfolio Composition Channel argues that the composition of individuals’

balance sheets determines how strongly they are affected by monetary surprises. With

stock and equity prices falling following contractionary monetary policy shocks (see, for

instance, Breitenlechner et al. (2022)) and given that high-income households tend to hold

more of these assets than low-income households, monetary contractions may contribute

to mitigating wealth inequality.

On the other hand, households that are more connected to and frequently trade in fi-

3See also Coibion et al. (2017) for an extensive discussion.
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nancial markets can better exploit their knowledge advantage and react more quickly to

changes in asset prices than those without access to financial markets. This Financial

Segmentation Channel benefits high-income and more financially acquainted individuals,

as they can rebalance their portfolios more quickly than others.

Another factor that might exacerbate inequalities is the Savings Redistribution Chan-

nel. Given that monetary contractions raise interest rates, savers - that are wealthier to

begin with - tend to benefit relative to borrowers (Doepke & Schneider, 2006). This will

increase income inequality. On the other hand, inflation rates tend to fall following con-

tractionary monetary policy shocks. This may benefit low-income households, as they

rely more heavily on labor earnings and thus hold more liquid assets and spend a larger

share of their income.

Given the myriad of counterveiling forces that affect the income and wealth distribu-

tion, the overall distributional effects are difficult to predict ex ante and depend on the

relative importance of each of the discussed channels. In addition, the effects are likely

to vary across countries, as they depend on the respective labor-market institutions, the

share of labor income in overall income and whether fiscal redistribution policies are in

place to buffer the adverse effects of monetary policy shocks.

So far, the literature remains undecided as to which of these channels prevails and

whether monetary policy ultimately raises or lowers domestic income and wealth in-

equality. The seminal paper of Coibion et al. (2017) documents that US contractionary

monetary policy leads to increases in consumption, income and wage inequality. Relying

on quarterly microdata from the Consumer Expenditures Survey since 1980, they esti-

mate reactions of different inequality measures using the narrative instrument of Romer

& Romer (2004). They highlight the importance of the Income Composition Channel and

the Savings Redistribution Channel as drivers of the results.
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Mumtaz & Theophilopoulou (2017) find similar outcomes in a structural VAR ap-

proach including inequality measures using several UK household surveys. Their find-

ings suggest that earnings, income and consumption inequality increases following mon-

etary contractions. This is mainly the result of a decrease in wages and labor income for

households at the bottom of the income distribution, while labor incomes of high-income

households are less affected and make up a smaller share of overall income. They also

find that quantitative easing may have contributed to an increase in inequality measures.

This is due to the fact that households with financial assets experienced price appreci-

ations and thereby benefited more than households without assets or access to financial

markets, thus highlighting the role of the Portfolio Composition Channel as well as the

Financial Segmentation Channel.

Simulating effects of unconventional monetary policy on income and wealth distri-

butions of euro area countries that are taken from the ECB’s Household Finance and

Consumption Survey and the EU Labor Force Survey, Lenza & Slacalek (2018) docu-

ment, in contrast, that quantitative easing by the ECB compresses the income distribution

and increases wealth inequality, but only to a very limited extent. Their results are mainly

driven by an increase in employment at the bottom of the income distribution follow-

ing monetary expansions, which reduces income inequality, and emphasizes the role of

the Earnings Heterogeneity Channel. In addition, they document that middle- and high-

wealth households benefit from higher housing and stock prices, thereby slightly increas-

ing wealth inequality.

Amberg et al. (2022) investigate the effects of expansionary monetary policy shocks

on the income distribution for Sweden. They document a U-shaped response of incomes,

with increases in labor income for the bottom and capital income increases at the top of

the income distribution. Andersen et al. (2022) investigate the distributional effects of
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monetary policy in Denmark, while Casiraghi et al. (2018) focus on Italian households.

Furceri et al. (2018) examine a panel of 32 advanced and emerging market economies.

2.2 Spillover effects of US monetary policy

Up to now, the literature on the international spillovers of the Fed’s monetary policy opera-

tions focuses on the effects on core macroeconomic variables, like real economic activity,

and on which economic characteristics explain differences in spillover effects (Canova

& De Nicolo, 2002; Maćkowiak, 2007; Di Giovanni & Shambaugh, 2008; Georgiadis,

2016). Iacoviello & Navarro (2019) distinguish between three channels (based on Am-

mer et al. (2016)), through which US interest rate changes may affect foreign economies.

According to the Exchange Rate Channel and the Trade Channel, US monetary tight-

enings affect real economic activity abroad. Yet while the Exchange Rate Channel pos-

tulates that the appreciation of the US dollar following domestic monetary contractions

shifts world demand away from US goods towards goods produced in other countries

and thereby stimulates foreign GDP, the Trade Channel relies on the idea that higher US

interest rates reduce domestic incomes and expenditures. This lowers US demand both

for domestic as well as imported goods, leading to a decline in economic activity abroad,

especially for those countries with a high trade exposure to the US. Irrespective of which

of these two channels prevails, the effects likely have repercussions for the distribution of

incomes abroad as well, as changes in foreign economic activity will affect employment

and labor incomes heterogeneously across the income distribution.

Financial Channels subsume the effects of a US monetary tightening on the prices

of the financial assets and liabilities abroad, as prices of (risky) assets tend to fall as

global financial conditions tighten following changes in US monetary policy (Rey, 2015;

Bernanke, 2017). This may feed through to wealth inequality abroad, as changes in asset
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prices affect individuals differently across the distribution.

The literature consistently provides empirical evidence in favor of the Trade Chan-

nel. For the Financial Channels, the evidence is less clear-cut. For example, the study of

Dedola et al. (2017) finds that a US contractionary monetary policy shock decreases eco-

nomic activity and increases unemployment across advanced and emerging economies.

Yet they postulate that only in emerging countries US monetary policy shocks lead to

capital outflows, a decline in domestic credit, and a fall in housing prices. In contrast,

Miranda-Agrippino & Rey (2020) show that US monetary policy is an important driver of

the global financial cycle that, in turn, affects local capital outflows, domestic credit, and

housing markets homogeneously for the majority of advanced and emerging countries.

3 Empirical methodology and data

3.1 Mixed-Frequency VAR

The MF-VAR used in this paper is based on the companion form of a VAR(p) in quarterly

frequency t = 1, . . . , T :

zt = C + Φzt−1 +GΣ
1
2ut ut ∼ N(0, In), (1)

where the state vector zt collects the current and lagged values of observed quarterly vari-

able yq,t as well as the variables ya,t, which are only partially observed at an annual fre-

quency. As such, the initial state vector is of dimension (nq+na)p×1, where nq+na = n

is the number of endogenous variables in the VAR process. The first n rows of the np×np

matrix Φ collect the autoregressive coefficients (Π1, ...,Πp) of the underlying VAR, while

the remaining n(p − 1) rows are defined to yield identities of lagged values of yq,t and

ya,t. The first n entries in C collect the constant terms of the VAR process, while the

remaining entries are set to 0. G is a selection matrix, with G = [In, 0(n(p−1))] and Σ
1
2 as
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the Cholesky factor of the n× n variance-covariance matrix of the VAR innovations (Σ).

We augment the companion form of the VAR(p) in equation (1) by the na,x aggregator

variables xa,t to create the augmented state vector z̃t = [zt, xa,t], which is of dimension

(nq + na)p + na,x. The aggregator variable links the unobserved series ya,t for our in-

equality measures to the observed four quarter average of the underlying series ya,t

xa,t = 1/4(ya,t + ya,t−1 + ya,t−2 + ya,t−3). (2)

To incorporate the aggregator equation into the state transition equation, we also change

C, Φ and G accordingly. To be more precise, we define

C̃ = [C; 0na,x ], Φ̃ = [Φ, 0[(n+na,x)×1];D], G̃ = [G, 0[n×1]],

where the matrix D forms the last na,x rows of Φ̃ and is designed to replicate the depen-

dence of xa,t on the lags of ya,t as described in equation (2). At last, to take care of the

contemporaneous relation between the state variables defined in equation (2), we create

the matrix A, which is defined as

Ã = Inp+na,x + F,

where the (np+na,x)× (np+na,x) matrix F is a matrix of zeros with entries of −1
4

at the

position that links xa,t to the contemporaneous values of ya,t. The augmented state space

system, that includes the aggregator equation, can then be written as

Ãz̃t = C̃ + Φ̃z̃t−1 + G̃Σ
1
2ut ut ∼ N(0, In).

As Ã is always invertable, this can be rewritten as

z̃t = C̄ + Φ̄z̃t−1 + ḠΣ
1
2ut ut ∼ N(0, In) (3)
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with

C̄ = Ã−1C̃, Φ̄ = Ã−1Φ̃, Ḡ = Ã−1G̃.

Equation (3) is the state transition equation of our state space model.

As in Schorfheide & Song (2015), the dimension of the observed variables (yobst ) and,

as such, of the measurement equation varies over time. In particular, the measurement

equation reads as

yobst = Stz̃t, (4)

where the selection matrix St at each point in time selects the observable quarterly series

yq,t and, if at time t the four quarter average of the ya,t is part of yobst , it selects the row

for the corresponding aggregator xa,t. Equations (3) and (4) form a linear Gaussian state

space model and we employ the simulation smoother of Durbin & Koopman (2002) to

draw from the conditional posterior of the missing observations ya,t conditional on the

data and the parameters.

3.2 Inference by Bayesian proxy SVAR

To identify distributional spillover effects of a US monetary policy shock, we apply a

Bayesian proxy SVAR to the mixed-frequency VAR outlined in the previous section.

Defining the structural impact matrix B, the structural elasticity matrix as D with D =

B−1 and the structural lagged coefficients B1, we can express the coefficients in (1) as

Π = BB1, Σ = (B
′
B) and ut = Bϵt.4 Thus, we can write the reduced form in (1) as a

system of structural equations

Dyt = B1yt−1 + ϵt, ϵ ∼ N(0, In) (5)

4Notice that, for the sake of exposition, we assume that p = 1.
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which can also be expressed as

yt = Πyt−1 +Bϵt, ϵ ∼ N(0, In), (6)

whereby D and B1 are the parameters of the structural model and B is the structural

impact matrix, which is assumed to be invertible. ϵ is Gaussian with mean zero and co-

variance matrix In. Following the proxy SVAR approach of Stock & Watson (2012),

Caldara & Herbst (2019), Mertens & Ravn (2013) and Arias et al. (2021), we identify a

US monetary policy shock by using high-frequency financial data as a proxy variable, mt,

for monetary policy shocks, ϵmp,t. Then the identification builds on the assumptions that

the proxy variable is (i) correlated with the monetary policy shocks ϵmp,t, and is (ii) or-

thogonal to the remaining structural shocks ϵ\mp,t. Formally, the identifying assumptions

are

E[ϵmp,tmt] = σmp, (7)

E[ϵ\mp,tmt] = 0
(n−1×1)

, (8)

and represent the relevance and the exogeneity condition, respectively.

To include the proxy variable in the structual MF-VAR of equation (6), we augment

the model such that ỹt ≡ (yt,mt), B̃ and Π̃ are the corresponding impact coefficient

matrices of dimension ñ × ñ with ñ = n + k and ϵ̃ ≡ (ϵt, v
′
t)

′ ∼ N(0, In+k), where vt

are the measurement errors that affect the proxy variables. The augmented model is then

given by

ỹt = Π̃ỹt−1 + B̃ϵ̃t (9)
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with

Π̃ =

 Π Πm,y

01×n Πm,m

 and B̃ϵ̃t =

 B\mp,t Bmp 0

0 σmp σv




ϵ\mp,t

ϵmp,t

vt

 , (10)

where the model in (10) is a model that links the proxy variable to the instrumented

structural shock. The zero restrictions in B̃ are implied by the exogeneity condition in

(8), whereas the zero restrictions Π̃ make sure that the proxy does not enter the equation

of the endogenous variables. Then the joint likelihood function of the data, conditional

on the parameters and the missing observations for the annual variables, is

L(Ỹ |Ỹa,B̃, Π̃) ∝|B|−T exp
(
− 1

2

[
vec(Ỹ )− (Iñ ⊗ Yt−1)vec(Π̃)

]′
(11)

[(B̃B̃′)−1 ⊗ T ]
[
vec(Ỹ )− (Iñ ⊗ Yt−1)vec(Π̃)

])
.

We follow the Georgiadis & Schumann (2022) and sample from the joint posterior

of parameters Π̃, B̃ and adapt their Metropolis-Within-Gibbs algorithm to incorporate the

sampling of the missing data Ỹa. In order to initialize the algorithm, we numerically

search for the joint posterior mode of the parameters and the missing data. We do so by

first running a restricted EM algorithm (which only takes into account the likelihood) and

use the result as a starting point for a series of Newton- and simulated annealing steps,

which numerically maximize the joint posterior distribution.

Given the initial (modal) values for the autoregressive parameters Π̃, the free parame-

ters (b) of the structural impact matrix B̃ and the missing values Ỹa, we cycle through the

respective conditional posteriors using a Metropolis-Hastings step for b, a Gibbs step for

Π̃, and the Durbin & Koopman (2002) simulation smoother for Ỹa.
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3.2.1 Drawing the free parameters (̃b) of the impact matrix B̃

We are interested in drawing from the conditional posterior distribution of

P (̃b|Yq, Ya, Π̃) ∝ P (̃b)P (B̃1 |̃b)L(Ỹ |Ỹa,B̃, Π̃), (12)

where P (̃b) represents the independent Student-T priors, discussed in section 3.3, and

P (B̃1|b) is the normal prior for B1, which we specify conditional on b̃ along the lines of

Sims & Zha (1998) and as described in section 3.2.2.

Since the posterior is of unknown form, we use an adaptive Metropolis-Hastings algo-

rithm to simulate it. In particular, our proposal density for b̃j at iteration j is a truncated

normal (Ntr) centered at the previous value b̃j−1, with variance-covariance matrix V̂b,j ,

scale parameter ξj and upper and lower bounds defined by the normalization of the main

diagonal of B̃ and possible sign restrictions. In order to improve the efficiency of the al-

gorithm, we initialize the V̂b,j at the inverse Hessian at the posterior mode and iteratively

adapt it along the lines of Haario et al. (2001). We do so because the posterior covariance

of the parameters at some points in the parameter space may be poorly approximated by

the inverse Hessian at the mode, which by definition is only a local approximation. We

also adaptively scale ξj using the Robbins–Monro process to ensure an acceptance rate of

24% in the spirit of Garthwaite et al. (2016).

Thus, at iteration j, we draw of proposal from b̃jj = Ntr (̃b
j−1, ξjV̂b,j, lb, ub) and accept

it with probability

αb = min
{
1,

P (̃bj|Ỹq, Ỹa, Π̃)

P (̃bj−1|Ỹq, Ỹa, Π̃)

Φtr (̃b
j−1, ξV̂b, lb, ub)

Φtr (̃bj, ξV̂b, lb, ub)

}
(13)

with Φtr(·) = being a CDF of truncated multivariate normal calculated using the method

put forward in Botev (2017).
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3.2.2 Drawing the autoregressive parameters Π̃

Given the zero restrictions in Π̃ outlined in equation (10), we cannot use standard con-

jugate priors and the corresponding sampling algorithms to draw from the conditional

posterior of Π̃. Instead, we observe that, (i) conditional on B̃, knowing the structural

lagged coefficients B̃1, which carry the same zero restrictions, is sufficient to recover Π̃

as Π̃ = B̃B1, (ii) due to the structure of B, the zero restrictions in B̃1 translate into zero

restrictions on Π̃, (iii) the transformation is one to one, (iv) conditional on B, the struc-

tural equations are independent and therefore we can sample B1 equation by equation,

which speeds up computation time. As such, instead of sampling Π̃ directly, we sample

B̃1 along the lines of Waggoner & Zha (2003) and transform it into Π̃ by multiplying the

draw with B̃.5 To be more precise: Let b̃1,i be a column vector containing the ith column

of B̃1 and let d̃i be the ith column of D̃ = B̃−1, let Ai and Ri be a n×n and np+1×np+1

selection matrix, such that

Rib̃1,i = 0, Aid̃i = 0.

Furthermore, let the columns of the matrices Ui and Vi form a basis for the null space of

Ri and Ai. As shown in Waggoner & Zha (2003), if the columns of b̃1,i are supposed to

satisfy the zero restrictions, it needs to be the case that

b̃1,i = Uib̃
free
1,i , d̃i = Vid̃

free
0,i ,

where b̃free1,i and d̃freei are the free parameters of the equation captured in b̃1,i and d̃i. The

original Sims & Zha (1998) prior on the parameters in B̃1 is specified such that, after

multiplying them with B̃, the prior over Π̃ resembles the original Minnesota prior. This

5Note that, while we use the framework of Waggoner & Zha (2003), we do not specify their normal
prior for the parameters of the structural elasticity matrix D̃, but rather specify the prior over the structural
impact matrix B̃.
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is achieved by specifying the prior for each column i of B̃1 as

P (̃b1,i|d̃0,i) ∼ N(P̄id̃i, H̄i),

where P̄i = [In; 0n(p−1)+1×n] and H̄i is a symmetric positive definite matrix that specifies

the tightness of the priors beliefs. Waggoner & Zha (2003) show how to incorporate the

linear restrictions specified by Ri and Ai into this prior. The resulting prior takes the

following form:

P (̃bfree1,i |d̃free0 ) ∼ N(P̃id̃
free
i , H̃i)

with

H̃i = (V ′
i H̄iV

′
i )

−1, P̃i = H̃iV
′
i H̄

−1
i P̄iUi.

The joint prior for the free elements of B̃1, which we evaluate in the computation of the

posterior density of B̃ is then given by

P (B̃1|b) = Ist
Π̃

n∏
i=1

P (̃bfree1,i |d̃freei ),

where Is
Π̃

is an indicator function that takes the value of 1, if the implied draw for Π̃ is

stationary and 0 otherwise.

Lastly, it can be shown that, conditional on the draw being stationary, the posterior

distribution of the free elements in the individual columns of B̃1 is also normal and reads

as

P (̃bfree1,i |Ỹq, Ỹa, d̃
free
0 ) ∼ N(P̂id̃

free
i , Ĥi), (14)
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where

Ĥi = (V ′
i X

′XVi + H̃−1
i )−1, P̂i = Ĥi(V

′
i X

′Y Ui + H̃−1
i P̃i)

and Y and X as the usual stacked matrices of endogenous variables and regressors.

3.2.3 Sampling the missing values Ỹa

As discussed in section 3.1, equations (3) and (4) form a linear Gaussian state space

model. To sample from the posterior distribution of the missing values, we use the Durbin

& Koopman (2002) simulation smoother. In particular, we implement algorithm 2a out-

lined in Jarociński (2015) and initialize the filter and smoother as in Bańbura et al. (2015).

3.3 Data, priors and estimation

To estimate the distributional effects of US monetary policy shocks on income inequality

in the US and abroad, we employ data on the national income distributions from the world

inequality database (WID) for the period from 1990 to 2019. This database was pioneered

by Thomas Piketty and Emmanuel Saez and combines information on income and wealth

from national administrative data with available national survey data. Thereby, it forms a

representative and comparable micro dataset on income and wealth distribution for each

country.6 Specifically, we use annual data on the shares of pre-tax national income that

accrue to the bottom 50, the top 10 as well as the top 1% of the income distribution of

the adult population, i.e. individuals over age 20, in France, Germany, Italy, the UK and

the US.7 The unit of observation is the individual, yet resources are distributed equally

within couples following the equal-split method. We focus on pre-tax rather than post-tax

6The combination of income and wealth from national administrative data and available national sur-
veys is important to ensure that the dataset is informative on both the left and right tails of the distributions.
On the one hand, this circumvents the shortage of high-income individuals in surveys as well as top cod-
ing issues. On the other hand, the dataset includes low income non-tax-filers that are usually absent in
administrative data.

7Pre-tax national income comprises all pre-tax personal income flows accruing to the owners of the
production factors, labor and capital, before taking into account the operation of the tax and the transfer
system, but after taking into account the operation of pension system.

16



income to ensure that the distributional effects of US monetary policy are not distorted

by a redistribution of incomes via the national tax and transfer systems that differ across

countries. Micro-level literature suggests that it is essential to include informative tails of

the income distribution (Atkinson et al., 2011; Alvaredo et al., 2013). Moreover, differ-

ential effects in the tails of the distribution might offset each other at the aggregate level.

To account for this, we follow Piketty et al. (2018) and look at income shares of particular

parts of the income distribution.

We set up our country-specific MF-BPSVAR models with US and foreign aggregate

real and financial variables that are commonly included in SVAR models, examining do-

mestic and spillover effects of US monetary policy on aggregate variables. This encom-

passes quarterly data on US real gross domestic product (GDP) and consumer prices

(CPI), the Gilchrist & Zakrajšek (2012) excess bond premium, as well as the one-year US

Treasury Bill, US dollar nominal effective exchange rate (NEER), the VXO as a measure

of global risk aversion, country-specific and rest-of-the-world gross domestic product.

We take the logarithm of all GDP, CPI and exchange rate series. We augment the system

of aggregate variables by different income shares, respectively. A detailed overview of

variables and the data sources can be found in Table 1.

To identify our US monetary policy shock series, we follow Gertler & Karadi (2015)

and use intra-daily interest rate surprises in a narrow time window on FOMC meeting

days of Gürkaynak et al. (2005) as a proxy variable.8 We purge these surprises from

central bank information effects using the ‘poor-man’s’ approach of Jarociński & Karadi

(2020).

One major advantage of our estimation approach relative to the existing ones in the

8The rationale behind is that, shortly prior to the monetary policy announcement, interest rate futures al-
ready incorporate the expected endogenous response of monetary policy to economic conditions. Therefore,
any interest rate change from prior to after the announcement can be considered as reflecting the surprise
component of monetary policy revealed by the underlying announcement.
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literature is that we can follow the suggestion of Baumeister & Hamilton (2015) and make

our prior on the object of interest (in our case impulse responses) explicit. We incorporate

our prior knowledge on the impact effects of a standard deviation monetary policy shock

on the endogenous variables by specifying P (̃b) using results from Jarociński & Karadi

(2020) and Breitenlechner et al. (2022). In particular, we specify independent Student-T

priors with 10 degrees of freedom for the impact response of US GDP, RoW-GDP, the ex-

cess bond premium, the one-year US Treasury Bill rate and the country-specific GDP. For

the US variables, we center the prior on the quarterly average of the respective posterior

medians estimated in Jarociński & Karadi (2020) and calibrate our prior standard devia-

tion to roughly match their the corresponding credible sets. Regarding spillovers to the

rest of the world, we apply the same procedure using the results of Breitenlechner et al.

(2022). However, we give a higher prior variance to the country-specific GDP spillovers

than to the aggregate RoW-GDP spillovers in order to express the fact that the authors

do not directly estimate those. For the remaining shocks and endogenous variables, we

postulate virtually flat priors.

For the elements of B̃1, we specify a flat Minnesota-type prior subject to our prior be-

lieve that the system is stationary, i.e. that impulse response functions are non-explosive.

We also specify flat priors for the missing data, with the initial conditions of the Kalman

filter being specified similar to the approach of Bańbura et al. (2015). In particular, we

center the initial conditions for the series with missing values at their linearly interpolated

values and specify a variance of twice the estimated empirical sample variance of the se-

ries for these conditions.

We estimate the models using 4-lags of the endogenous variables and a constant as

regressors. We take at minimum 300 000 draws from the posterior distribution of each

country- and variable-specific model using our Metropolis-Within-Gibbs algorithm and

ensure that (i) the number of effective draws as calculated in Herbst & Schorfheide (2015)
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is always above 5000, and (ii) the Markov chain converged to its stationary distribution

as indicated by the test procedures put forward in Geweke (1992).

4 Results

In this section, we present the results of our MF-BPSVAR estimations. Before we turn

to the distributional spillovers of US monetary policy, we first assess domestic effects

and aggregate spillovers in order to cross-validate our estimation with results from the

literature.

4.1 Domestic effects of US monetary policy

Figure 1, Figure 2 and 3 display the baseline impulse responses to a 1 standard deviation

contractionary US monetary policy shock of the domestic MF-BPSVARs including the

income shares of the bottom 50, top 10 and top 1%, respectively. The solid lines show

the responses of the pointwise posterior means, while the dark and light shaded areas

represent the corresponding 68% and 90% credible sets, respectively. Across the three

US models, for the macroeconomic aggregate variables, the credible sets of the responses

mostly do not contain the 0 response for many horizons. This is in line with literature

on monetary policy effects.9 In particular, the monetary policy shock raises the one-year

Treasury Bill rate, leads to a persistent decline in consumer prices and temporarily lowers

real GDP in the US. These findings are in line with the empirical literature on the ef-

fects of monetary policy shocks on macroeconomic variables (see, for instance, Coibion

et al. (2017) and Christiano et al. (1999) for an overview). Moreover, the monetary pol-

icy shock tightens financial conditions via a temporary increase in Gilchrist & Zakrajšek

(2012)’s excess bond premium. It is accompanied by an exchange rate appreciation of

the US dollar vis-à-vis other currencies, as displayed by a positive response of the nom-

9Minor quantitative differences in the reaction of the macroeconomic and financial variables to a mone-
tary policy shock can be discerned across the three models. These arise naturally in the inclusion of different
variables. However, the overall qualitative effects remain valid.
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inal effective exchange rate, and an increase in the VXO. This suggests that global risk

aversion increases following US monetary contractions.10 These results conform to the

empirical findings in the recent literature on Bayesian Proxy SVARs (Caldara & Herbst,

2019; Breitenlechner et al., 2022).

With respect to the domestic effects of US monetary policy on the pre-tax national

income shares, we document a positive response for the bottom 50% of the income dis-

tribution of about 0.2 percentage points on impact gradually vanishing over the first five

quarters (Figure 1). Thus, the low- to middle-income individuals lose less income relative

to the upper-middle to high-income individuals following a monetary policy tightening.

Coherently, the effect on the income shares of the top 10 (Figure 2) and the top 1% (Figure

3) decline on impact by nearly 0.4 and 0.3 percentage points, respectively, and gradually

decay after six to seven quarters.

Overall, our results point towards a decrease in inequality after a monetary policy

tightening that is driven by a sharp decline in income shares for the top-income house-

holds. This points to the importance of the Income Composition Channel. In particular,

high-income individuals tend to hold relatively more financial assets than those at the

middle and the bottom of the income distribution. As asset prices tend to decline in re-

sponse to contractionary monetary policy shocks (see Dedola et al. (2017), Degasperi

et al. (2020) and Miranda-Agrippino & Rey (2020)), high-income individuals are more

adversely affected than low-income individuals who hold little or no financial assets to

begin with. These results comply with findings from the empirical literature on the do-

mestic distributional effects of monetary policy from Amberg et al. (2022) for Sweden

and Andersen et al. (2022) for Denmark.11

10For a discussion of the response of rest-of-the-world real GDP to monetary contractions, we pass the
interested reader on to the next subsection on the macroeconomic spillover effects of US monetary policy.

11Admittedly, both papers investigate the domestic effects of expansionary monetary policy shocks. They
document increases in total income for high-income individuals that are largely driven by capital income
gains. These emerge from rising property and stock prices following monetary policy expansions. While
we gauge the effects of contractionary monetary policy shocks in our analysis, the use of a linear model
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Our results complement findings of previous studies on domestic distributional effects

of monetary policy. Although seminal papers by Coibion et al. (2017) for the US and

Mumtaz & Theophilopoulou (2017) for the UK suggest that income inequality increases

in response to a monetary policy shock, our results are not contradicting this evidence, but

rather contribute to paint the full picture. This is so because we focus on broader distribu-

tional indicators, the income shares, and we use inequality data that is informative on the

very upper tail, the top 1%, of the income distribution. A stance of empirical research12

on the compilation of comprehensive and representative wealth and income distributions

suggests that purely survey based distributions are uninformative at the right tail of the

income distribution. This is because very top-income households are underrepresented

and information on certain capital income is missing in commonly used surveys like the

Consumer Expenditure Survey. Analysing specific inequality measures, like the Gini co-

efficient, from this data, might suggest that income inequality increases after a monetary

policy tightening. However, the effect of rising income inequality might pick up differ-

ential effects of the upper-middle to lower-middle income households, as it is compiled

from distributional data that is less informative on the tails.

Moreover, empirical approaches and data coverage across studies differ substantially.

Coibion et al. (2017) gauge the effects of US monetary contractions for the Gini co-

efficient, the difference between the 90th and the 10th percentiles and cross-sectional

standard deviations using data from the Consumer Expenditure Survey (CEX) for the pe-

riod from 1980 to 2008. They use local projections for the estimation of the impulse

response functions. Mumtaz & Theophilopoulou (2017) use micro-level data from the

British Family Expenditure Survey (FES) on disposable income and consumption to as-

sess the distributional effects of UK monetary policy for the period from 1969 to 2012.

implies that our results would be the exact mirror image following monetary expansions. This allows
tentative comparisons with studies that examine the effects of expansionary monetary policy shocks rather
than of contractionary ones, as used in our analysis.

12See Atkinson et al. (2011) as well as Alvaredo et al. (2013) and references therein.
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They use sign restrictions to identify a monetary policy shock. The usefulness of such an

approach has recently been put into question, for instance in Wolf (2022) and Baumeister

& Hamilton (2015).

4.2 Macroeconomic spillover effects of US monetary policy

Our results also speak to the empirical literature on the macroeconomic spillover effects

of US monetary policy. Our baseline specification (see Figure 1) shows that rest-of-the-

world real GDP declines in a hump-shaped manner and contracts in tandem with US real

GDP. The size of the reduction in the rest of the world mirrors the one in the US. This

hints at the importance of Financial Channels and of the Trade Channel, as proposed by

Iacoviello & Navarro (2019): The increase in US interest rates reduces US demand for

domestic and imported goods, inducing a decline in real economic activity, both in the

US and the rest of the world (see the extensive discussion in section 2). These findings

are consistent with the spillovers documented in the empirical literature (see Dedola et

al. (2017), Iacoviello & Navarro (2019), Degasperi et al. (2020), Breitenlechner et al.

(2022)).

Figure 4 displays the impulse responses of real GDP for France, Germany, Italy and

the UK.13 The results are noteworthy in several regards. First, we find that there are in-

deed sizeable spillover effects from US monetary contractions to real GDP in our sample

countries, as proclaimed by the empirical literature (Georgiadis, 2016; Dedola et al., 2017;

Iacoviello & Navarro, 2019; Degasperi et al., 2020). Second, the response of real GDP

in our sample countries essentially mirror the hump-shaped decline for US, as well as for

13Specifically, we extract the responses of real GDP for France, Germany, Italy and the UK from the
four country-specific estimations, where we include the same macroeconomic and financial variables as in
our baseline specification from Figure 1. Yet, we replace the response of the pre-tax income share for the
bottom 50 in the US with the respective country-specific responses for the bottom 50. Furthermore, we
augment each country-specific model by the respective reaction of real GDP of that country (the detailed
impulse responses of all variables included in each of the country-specific estimations for France, Germany,
Italy and the UK are available upon request).
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rest-of-the world GDP. Real GDP decreases in France, Italy, the UK and, most notably

and persistently, in Germany in the first quarters following the US monetary contraction.

4.3 Distributional spillover effects of US monetary policy

We now turn to the discussion of the spillover effects of a US contractionary monetary

policy shock on the income distributions in France, Germany, Italy and the UK that con-

stitutes the main contribution of our paper.

Figures 5, 6 and 7 show the impulse responses of the pre-tax income shares for the

bottom 50%, the top 10% as well as the top 1% of the income distributions in France,

Germany, Italy and the UK.14 Spillovers to these income shares in France and Italy fol-

low a similar pattern as the US response; the bottom 50% income shares increase after a

tightening of US monetary policy. But the increases are slightly smaller, and decay rather

quickly (see Figure 1). Similar to the domestic effect in the US, the spillovers to France

and Italy result in a decrease of top 10% income shares. However, the decline is of larger

magnitude on impact, but vanishes faster than the domestic effect in US. Here, credible

sets for Italy include nil over all horizons. For the bottom 50% and top 10% income shares

in the UK, there is no clear evidence for spillover effects, as credible sets of the responses

are rather wide and always include nil. For income shares of the top 1%, France and Italy

reveal a declining tendency, but are rather volatile, contrasting the top 1% income share

for the UK that shows a clear increase on impact.

The German economy seems to absorb international spillovers quite differently from

its European counterparts. Firstly, the spillovers to Germany are of larger magnitude and

mostly exclude the nil for over a year. Secondly, the bottom 50% of the German income
14More precisely, the results emerge from the 4 estimation models, in which we include the macroeco-

nomic variables for the US from our baseline model (see Figure 1) and add, country by country, a measure
of real GDP, as well as of the income share of the bottom 50%, the top 10% or the top 1% of the income
distribution in the respective country.

23



distribution declines, while the top 10% and top 1% increase after a US monetary policy

shock. In consequence, while a tightening of US monetary policy tends to decrease in-

come inequality in France and Italy, it increases income inequality in Germany.

The differences in the spillover effects across countries possibly reflect the underlying

divergences in household income sources and structures in the respective countries. These

differences in the sources of household income and wealth structures underlying the re-

spective income distribution imply that monetary policy effects are transmitted through

different channels depending on the country. A potential explanation for our findings is

thus the allocation of income types at the very top of the income distribution, particularly

the share of income gained from capital and asset holdings. Differences in our results

may be indicative of the importance of the ‘global financial cycle’, as proclaimed in Rey

(2015) and Miranda-Agrippino & Rey (2020). Miranda-Agrippino & Rey (2020) show

that US contractionary monetary policy tightens financial conditions across the globe,

causing local stock market indices to plummet in the UK and the euro area. This is con-

firmed by Dedola et al. (2017), Degasperi et al. (2020) and Breitenlechner et al. (2022),

who report a reduction in global equity, stock and housing prices for most advanced coun-

tries. Given that high-income individuals draw a large share of their income from capital

ownership (see Coibion et al. (2017)), declines in asset prices around the globe may serve

as explanation to the declines in income shares for high-income individuals in France and

Italy and underpin the importance of the Income Composition Channels, as well as of the

Portfolio Composition Channel. Due to the fact that stock holdings are lower in Germany

than in most other advanced countries, pre-tax income shares of the top 10% may also be

less sensitive to changes in stock prices. Instead, capital income in the form of retained

earnings or other business related income might less sensitive to US financial tightenings

than other assets, as business losses might be passed over to the labor force.

In summary, we find that US contractionary monetary policy shocks indeed have sub-
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stantial distributional effects, both in the US and abroad. For Germany, the effects are

most pronounced and indicate that the income share of the bottom 50% declines after a

monetary policy tightening in the US. In contrast, German high-income individuals, top

10% and top 1%, gain income shares. For the remaining countries, namely France, Italy

and the UK, distributional spillovers are more volatile and heterogeneous.

5 Conclusion and next steps

US monetary policy is likely to affect not only domestic income inequality, but also in-

come distributions abroad. This is owed to the fact that the exposure of non-US house-

holds to US policy spillovers may differ due to variations in income and wealth sources

across these households. In this paper, we empirically investigate the distributional spillovers

of US monetary policy to the biggest European economies, namely France, Germany,

Italy and the UK.

We use the longest and most detailed homogeneous dataset on income and wealth

distributions across countries that is currently available: the World Inequality Database

(WID). The contained data are based on the distributional national accounts of Piketty et

al. (2018) and is particularly informative about the tails of the income distributions. In our

estimation approach, we consider the frequency mismatch between the high-frequently

changes on US monetary policy and the availability of income distribution indicators at

the annual level. To this end, we estimate country-specific MF-BPSVARs that contain

a block of aggregate macroeconomic variables for the US and the respective European

country, comparable to studies on aggregate monetary policy spillovers. We further aug-

ment these models with selected income shares as to capture the potential distributional

spillovers.

Our results suggest that US contractionary monetary policy shocks indeed have sub-
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stantial distributional effects, both in the US and abroad. For Germany, the effects are

most pronounced and indicate that the income share of the bottom 50% declines after a

monetary policy tightening in the US. In contrast, German high-income individuals, the

top 10% and top 1%, gain income shares. For the remaining countries, namely France,

Italy and the UK, distributional spillovers are less clear-cut and heterogeneous, indicating

differences of income and wealth structures across countries.

Specifically, we document an increase in the income shares of pre-tax income for the

bottom 50% of the income distributions in France, Italy and the UK, while the correspond-

ing income share decreases in Germany. For the top 10% of the income distributions, we

find slight declines for France, Italy and the UK, yet an increase for the top 10% of the

German income distribution. The results for the top 1% of the income distribution confirm

the widening of the income distribution following US monetary contractions for Germany

and corroborate the decline in the income shares for the highest income groups in France.

Conversely, we find a reversal of the results for the top 1% of the income distributions for

Italy and the UK, which show slight increases in their income shares.

To conclude, this study complements two fields of macroeconomic research on mon-

etary policy: international spillovers and distributional consequences. Since our results

may give rise to questions, particularly when comparing with seminal papers about the

monetary policy effects on domestic income inequality, we intend to extend our analysis

in various respects. First, we aim at carving out in more detail the importance of distinct

data sources and data length in connecting our domestic income distribution response to

that of papers that solely use survey-based indicators. To this end, we will vary the proxy

variable, the estimation length and the inequality indicator for our US models. This serves

the purpose of better capturing the reasons why our results depart from those obtained in

Coibion et al. (2017) and Mumtaz & Theophilopoulou (2017). Second, we aim to inves-

tigate the distributional spillovers in more detail. Therefore, we conduct the analysis for
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more percentile shares and additional inequality indicators for the European countries, as

to understand the distributional response in more detail. We aim at receiving additional

information on the composition of the different income sources for each income group,

especially on the respective shares of labor and capital income. At the current state, we

can only speculate about the relative importance of the different channels that may drive

the results. Incorporating further data on the income composition of each income group

in our estimation would allow us to pin down more precisely the underlying mechanisms

that drive the overall results. Third, we want to extend our analysis and investigate the ef-

fects of US monetary policy for the wealth distributions of our sample countries. Finally,

we intend to increase our sample countries to work out in more detail the differences in

the income distributions across countries and to gauge which country characteristics drive

these differences.
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Tables and Figures

Table 1: Data description

Variable Description Source Frequency Coverage

DE, FR, GB, IT, US bottom10,
bottom50, top10, top1 income share

Pre-tax national income share WID Annual 1990 - 2019

US 1Y-TBill 1-year Treasury Bill yield at
constant maturity

US Treasury/Haver Quarterly 1990q1 - 2019q2

US CPI Consumer price index BLS/Haver Quarterly 1990q1 - 2019q2
US EBP Excess bond premium See Favara et al. (2016) Quarterly 1990q1 - 2019q2
DE, FR, GB, IT, US RGDP Real gross domestic product OECD Quarterly 1990q1 - 2019q2
RoW RGDP Real gross domestic product OECD Quarterly 1990q1 - 2019q2
VXO CBOE market volatility index

VXO
Wall Street Journal/Haver Quarterly 1990q1 - 2019q2

US dollar NEER Nominal broad trade-weighted
dollar index

FRB/Haver Quarterly 1990q1-2019q2

Notes: WID stands for World Inequality Database, BLS for Bureau of Labor Statistics, OECD for Organi-
sation for Economic Co-operation and Development, and FRB for Federal Reserve Board.
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Figure 1: US Bottom 50 Income Share

Notes: The figure shows the point-wise posterior means of the impulse responses (blue solid lines) together
with the 68% and the 90% centered point-wise probability bands (blue and light blue areas, respectively)
obtained from the MF-BPSVAR model in response to a 1 standard deviation contractionary monetary policy
shock.

Figure 2: US Top 10 Income Share

Notes: The figure shows the point-wise posterior means of the impulse responses (blue solid lines) together
with the 68% and the 90% centered point-wise probability bands (blue and light blue areas, respectively)
obtained from the MF-BPSVAR model in response to a 1 standard deviation contractionary monetary policy
shock.
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Figure 3: US Top 1 Income Share

Notes: The figure shows the point-wise posterior means of the impulse responses (blue solid lines) together
with the 68% and the 90% centered point-wise probability bands (blue and light blue areas, respectively)
obtained from the MF-BPSVAR model in response to a 1 standard deviation contractionary monetary policy
shock.
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Figure 4: Spillover effects to real GDP

(a) DE (b) FR

(c) GB (d) IT

Notes: The figure shows the point-wise posterior means of the impulse responses (blue solid lines) together
with the 68% and the 90% centered point-wise probability bands (blue and light blue areas, respectively)
obtained from the MF-BPSVAR model in response to a 1 standard deviation contractionary monetary policy
shock for real GDP in Germany (DE), France (FR), the UK (GB) and Italy (IT). The results are obtained
from the country-specific estimations.
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Figure 5: Response to a MP Shock of Bottom 50 Income Share

(a) US

(b) DE (c) FR

(d) GB (e) IT

Notes: The figure shows the point-wise posterior means of the impulse responses (blue solid lines) together
with the 68% and the 90% centered point-wise probability bands (blue and light blue areas, respectively)
obtained from the MF-BPSVAR model in response to a 1 standard deviation contractionary monetary policy
shock for the pre-tax national income share for the bottom 50% of the income distributions in the US,
Germany (DE), France (FR), the UK (GB) and Italy (IT). The results are obtained from the country-specific
estimations.
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Figure 6: Response to a MP Shock of Top 10 Income Share

(a) US

(b) DE (c) FR

(d) GB (e) IT

Notes: The figure shows the point-wise posterior means of the impulse responses (blue solid lines) together
with the 68% and the 90% centered point-wise probability bands (blue and light blue areas, respectively)
obtained from the MF-BPSVAR model in response to a 1 standard deviation contractionary monetary policy
shock for the pre-tax national income share for the top 10% of the income distributions in the US, Germany
(DE), France (FR), the UK (GB) and Italy (IT). The results are obtained from the country-specific estima-
tions.
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Figure 7: Response to a MP Shock of Top 1 Income Share

(a) US

(b) DE (c) FR

(d) GB (e) IT

Notes: The figure shows the point-wise posterior means of the impulse responses (blue solid lines) together
with the 68% and the 90% centered point-wise probability bands (blue and light blue areas, respectively)
obtained from the MF-BPSVAR model in response to a 1 standard deviation contractionary monetary policy
shock for the pre-tax national income share for the top 1% of the income distributions in the US, Germany
(DE), France (FR), the UK (GB) and Italy (IT). The results are obtained from the country-specific estima-
tions.
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