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The Effect of Monetary Policy Shocks on Income

Inequality across US states
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University

bCalifornia State University at Long Beach

March 20, 2024

Abstract

This paper examines the impact of Federal Reserve policy on income inequality across
US states. We use the local projections method of Jordà to estimate impulse response
functions for each state. We find that a restrictive monetary policy increases income
inequality in almost all states, but with different magnitudes. Subsequent panel analysis
examines the possible transmission mechanisms that can account for these differences.
Our empirical results confirm the theoretical predictions – inequality is increased by higher
inflation, home ownership, and earnings in the finance, insurance and real estate (FIRE)
sector; but decreased by higher housing prices, unionization rates, educational attainment
and minimum wage.
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1 Introduction

During the past 10 years, central bankers have begun to focus on the distributional effects

of monetary policy. Prominent speeches by European Central Bank (ECB) President Mario

Draghi (2016) and U.S. Federal Reserve (Fed) Chairman Ben Bernanke (2015) discussed the

income, financial and wealth inequality impacts of monetary actions. Outreach programs ”To-

ward 2021” by the Bank of Canada (BoC) in 2017 and ”Fed listens” in 2019 included economic

equity issues as one of its major issues (Fontan et al., 2022). Using contextual analysis, Bank

for International Settlements (2021) find that central banker speeches mentioning keywords like

”inequality” and ”distributional” in reference to monetary policy rose from 1-2 % before 2010

to 9-10 % in the late 2010’s. In fact, some commentators argue that Fed Chairman Jerome

Powell delayed the monetary tightening in 2022/23 due to the Democrat Party concerns over

climate and inequality (Cole, 2022; Smialek, 2022).

In response, an empirical literature has emerged to estimate the distributional effects of mon-

etary policy.1 Coibion et al. (2017), Aye et al. (2019) and Mumtaz and Theophilopoulou (2017)

find that a restrictive monetary policy by the Fed and the Bank of England (BoE) increases

income inequality. Using data for 32 countries, Furceri et al. (2018) also shows that restric-

tive policy raises income inequality. In contrast, Villarreal (2014), Davtyan (2016), Inui et al.

(2017), and Cloyne et al. (2020) find that an expansionary monetary policy shock in Mexico,

Japan and the US/UK increases income and labor earnings inequality.

More recently, this literature has turned its attention to the ECB and its impact on Eurozone

members. Guerello (2018), Samarina and Nguyen (2023) and Creel and El Herradi (2024) esti-

mate a panel vector autoregression (PVAR) model for Eurozone members from 2000 onwards.

Each paper finds that an expansionary monetary policy shock reduces income inequality al-

though small in magnitude. Similarly, Lenza and Slacalek (2021) estimate the aggregate effects

of quantitative easing (QE) shock in a multi-country VAR and also find a decrease in income

inequality. However, Guerello (2018) performs single-country VAR analyses and finds that in-

1Colciago et al. (2019) and Kappes (2023) provide surveys of the empirical literature on monetary policy
and income and wealth inequality.
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come inequality for most countries does not change in response to an expansionary policy and

actually rises for a few nations.

In this paper, we examine the impact of Fed monetary policy on income inequality of US

states. We use the local projections method of Jordà (2005) to estimate impulse response

functions (IRF) for each state. Unlike VAR, local projections are based on direct forecasts of

the variable of interest conditional on the shock. As a result, they are robust to misspecification

of the structural model and can easily accommodate nonlinear models.

We find that a restrictive monetary policy shock increases the Gini coefficient in almost all

states. On average, a 100 basis point increase in the federal funds rate raises the Gini coefficient

by 0.025 after 12-quarters. The magnitude of the individual estimates vary with Arkansas,

Connecticut, South Carolina and Tennessee experiencing a 0.040 or greater and Alaska having

a 0.048 decrease. We also use the top-5 income share and Thiel index to measure inequality

and find similar results although the individual state rankings differ.

Our paper contributes to our understanding of the empirical linkage between monetary policy

and inequality in a monetary union. The United States of American has been a successful

currency union for two centuries (Bordo, 2004), while the Eurozone has existed for 25 years.

The Fed like the ECB determines the stance of monetary policy for a group of member states.

More importantly, the stance of each monetary policy can be measured using a short-term

interest rate (pre-2008) (Bernanke and Blinder, 1988), shadow rate (post-2008) (Wu and Xia,

2016) or a monetary shock (Jarociński and Karadi, 2020).

There are however important differences between the two common monetary unions. First,

US states share a longer and more common historical and institutional background than the

20 Eurozone members. All states except Alaska and Hawaii have been part of the US for over

a century, while the original 10 Euro members are slightly more than 30 years old. Second,

US financial markets have been fully integrated since the end of the 19th century (Davis,

1965). In contrast, Euro members have their own banking systems along with stock and bond

markets. Likewise, US labor markets have been fully connected since the 1870s due mostly

to the movement of workers (Rosenbloom, 1996). The Eurozone by contrast suffers from both
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immobility of labor due to cultural and institutional factors and greater nominal rigidities due

to high minimum wages and generous unemployment policies (Bordo, 2004) Fourth, the United

States is a full-fledged fiscal union where U.S. states receive 30 to 40% of their revenue from

the federal government in fiscal transfers. The European Union (EU) on the other hand has

a redistributive budget where fiscal transfers flow from the prosperous North and West to the

poorer East and South.

These differences have important implications on the transmission of US monetary policy to

state-level income inequality. Financial and labor-market integration imply that only sector-

specific factor returns vary across US states. For the US financial markets, the most notable

sector-specific price (or return) is housing. Housing prices and home ownership rate should

therefore impact the transmission of monetary policy on state-level income inequality. For

US labor markets, Goldin and Katz (2007) and others document the so-called wage premium

where higher skilled workers receive significantly higher wages than their unskilled counterparts.

Ciccone and Peri (2005) find that this wage premia vary across states, suggesting local labor

market rigidities. As a result, state-level skill levels measured by educational attainment and

rigidities arising from unionization and minimum wage may also effect the transmission of

monetary policy.

Fiscal transfers from the federal government should also have an impact on the transmission of

monetary policy. According to the income composition channel, households earn their primary

income from different sources – transfers for low-income, labor for middle-income, capital (and

business) for high-income (Coibion et al., 2017). A recessionary monetary policy will decrease

aggregate demand and thus lower both labor and business income. At the same time, transfers

in the form of unemployment and welfare payments will increase, suggesting a decrease in

income inequality. As such, differences in fiscal transfers should influence the distributional

impacts of monetary policy.

We explore the impact of these state-level factors on the heterogeneity of our monetary policy-

inequality estimates. To do so, we interact the national monetary policy shock with each

state-level factor – inflation, housing prices, home ownership rates, industrial structure, union-
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ization, educational attainment, minimum wage and federal transfers. The state-level factors

are converted to a (0,1) scale for interpretation. We then regress the local projection monetary

policy-inequality estimate on the interaction term along with a set of controls in a panel data

setting. The estimated coefficient on the interaction term is the conditional difference in the

state-level IRFs from lowest (0) to highest (1).

Our panel results find that most of the factors significantly impact the transmission of US

monetary policy. Moreover, their estimated signs accord with theoretical predictions. In par-

ticular, higher state inflation, home ownership and earnings in the finance, insurance and real

estate (FIRE) sector raise the Gini coefficient response to a monetary contraction. In contrast,

increases in state housing prices, unionization, educational attainment and the minimum wage

reduces the Gini coefficient response to a monetary contraction. Earnings in the government

sector and federal transfers have no significant effect on the transmission mechanism.

The paper closest to our work is Siami-Namini et al. (2020). These authors use a seven-

variable PVAR to estimate the impact of the federal funds rate and other variables on state-level

inequality for 1959 to 2015.2 They use a Cholesky decomposition to identify monetary policy

and find that a contractionary monetary shock raises income inequality in the linear case, but

lowers it in the non-linear case where squared terms of inflation and GDP are included. For

the non-linear case, the impulse response functions show that inequality decreases for the first

four years but then increases over the final eight years. With regards to the other variables,

find that national CPI inflation positively impacts income inequality.

Our paper improves upon the methodology of Siami-Namini et al. (2020) in multiple ways.

First, we use quarterly rather than annual data and thus are able to capture richer dynamics

in the data. Second, we use a monetary policy shock from Jarociński and Karadi (2020)

rather than one based on a Cholesky decomposition. Third, we use state-level economic factors

rather than national estimates to record the transmission mechanism. Fourth, we use the local

projections method of Jordà (2005) rather than a structural VAR to estimate impulse response

2The seven variables are state-level Gini and population along with national GDP, unemployment, federal
funds rate, S&P 500 stock returns and money stock.
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functions (IRF) for each state. Unlike VARs, local projections are based on direct forecasts of

the variable of interest conditional on the shock and thus are less subject to misspecification

error.

Our paper proceeds as follows. Section 2 lays out the channels of transmission connecting

monetary policy to inequality. Section 3 presents the local projections methodology of Jordà

(2005) along with the conditional difference framework. Section 4 describes our state-level panel

data set, while section 5 presents the empirical results. Section 6 concludes with some policy

implications.

2 Transmission Mechanism

In this section, we describe the transmission of monetary polity to income inequality. Mone-

tary policy can have both direct partial-equilibrium and indirect general-equilibrium effects on

inequality (Ampudia et al., 2018). Consider a monetary tightening where the short-term policy

rate is raised. The direct effects of higher interest rates on a household’s income depends on

their mix of assets and liabilities. On the one hand, interest income earned from bank deposits

and other interest-bearing assets increase. On the other hand, interest payments on variable-

rate credit card, adjustable mortgages and home equity lines also rise. There are also indirect

effects on asset prices, earnings heterogeneity and income composition mix across the income

distribution (Samarina and Nguyen, 2023).

Figure 1 shows the transmission channels linking a restrictive monetary policy to income

inequality. We use the transmission classification system of Coibion et al. (2017), Auclert

(2019), and Colciago et al. (2019).3 The italicized letters are measurable state-level factors

that determine the magnitude of the relationship (⇒).

The savings redistribution channel is a direct link working through interest payments and

receipts. In our example, higher interest rates make savers holding deposits and other interest-

bearing assets better off. These gains are likely to benefit older and richer households holding

3McKay and Wolf (2023) use a slightly different classification system with the mortgage rate being its own
channel.
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bonds with little debt (Ampudia et al., 2018). At the same time, borrowers with variable-rate

or maturing debt are made worse off.4 For the US, the poor with large exposure of variable-

rate credit card and auto loan debt and middle-income with large mortgage and home equity

exposure will be particular hurt. As such, a monetary contraction is expected to increase income

inequality via this channel.

The unexpected inflation channel operates through the Fisher effect. In our example, a re-

strictive monetary policy raises interest rates and reduces the rate of inflation. The reduction

in inflation increases the real value of nominal contracts and debt. As a result, wealth will

be unexpectedly distributed from younger, middle-class borrowers to older, rich households

who are the major bondholders (Doepke and Schneider, 2006). The magnitude of this channel

depends upon the reduction in inflation experienced by the US state.5

The interest rate exposure channel of Auclert (2019) considers the unhedged interest rate

exposure (URE) – difference between all maturing assets and liabilities at a point in time.

Households who hold short-term deposits and certificates of deposits will have a positive URE,

while those who hold long-term bonds and adjustable-rate mortgages will have a negative URE.

An increase in interest will distribute income away from the second group to the first group.

However, the impact on income inequality will be ambiguous since the exact location of each

group along the income distribution is unknown.

The portfolio composition channel captures the asset price effects of a monetary action. An

unexpected restrictive monetary policy is expected to decrease bond, equity and housing prices.

This reduction in capital gains harm high-income households which lowers wealth inequality

(Adam and Tzamourani, 2016; Mumtaz and Theophilopoulou, 2020). At the same time, lower

house prices will reduce the wealth (and consumption) of mortgagors and have little impact for

outright owners (Cloyne et al., 2020). As such, the size of this channel will be influenced by

4For US household debt, mortgage debt makes up the largest component at 70% followed by student loans
(9.3%), auto loans (9.2%), credit card debt (6.3%), home equity lines (2.0%) and other (3.1%) (Federal Reserve
Bank of New York, 2023). There is no comprehensive breakdown of fixed- vs variable-rate debt by type or by
income quintile.

5The largest US monetary contraction shock in our sample occurred in 1999.4. In 2000, the state-level
inflation rates ranged widely between 1.04 to 4.38 % for an average of 3.15 % and a standard deviation of in
0.88 %.
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state (b) housing prices and (c) homeownership rates.

The earning heterogeneity channel focuses on the heterogenous impact on employment across

the income distribution. Heathcote et al. (2010) document that employment at the bottom of

the distribution are most affected by the business cycle. In our example, a monetary contraction

leads to a fall in aggregate demand (AD) and ultimately a rise in income inequality. The

magnitude of this channel depends upon three state-level factors: (d) industrial structure, (e)

unionization, and (f ) educational attainment. If the industrial composition of a state is more

concentrated in interest-rate sensitive sectors like finance, insurance and real estate (fire), then

the decrease in AD will be greater and the channel will be stronger. If a state instead is more

concentrated in government service, then the fall in AD will be less and the channel weaker.

Likewise, a highly-unionized labor force is less likely to receive layoffs and the channel will

be weaker. For educational attainment, Dolado et al. (2021) build a model with low-skilled

labor, high-skilled labor and capital-skill complementary in production. They show that an

unexpected monetary tightening will decrease labor income inequality across the skill-level (or

education) spectrum.

The income composition channel is based on the idea that household income comes from

multiple sources – labor, capital, business and transfer income. The households at the top

receive a larger share of their income from business and capital (financial income), while those

bottom receive significant income from transfers (Amaral, 2017). In each economic downturn,

the U.S. labor share of income rises, indicating that business and capital income fall more than

labor income (Sly, 2022). As such, income inequality should decrease. The decrease in labor

income at the bottom of the distribution however depends upon the state (g) minimum wage.

A higher minimum wage means less loss in labor income and thus less inequality (Diz et al.,

2023). At the same time, (h) transfer income in the form of unemployment benefits and food

stamps will increase which lowers income inequality.

Taken together, Figure 1 illustrates the six mechanisms in which a restrictive monetary shock

can impact inequality. Of the four channels with state-level factors, two – unexpected inflation

and earnings heterogeneity – predict an increase in income inequality, while two – portfolio

8



composition and income composition – predict a fall in inequality.

3 Methodology

We begin by estimating state-level impulse response functions (IRFs) using the local projections

method of Jordà (2005). For our application, we estimate the following:

∆gi,t+h = αhi + βhiMPt + λhi∆gi,t−1 +BhiXi,t + εhi,t, (1)

where i indexes the state, t denotes the quarterly time period, and h represents the quarterly

horizon period. The dependent variable ∆g is the change in inequality measured as the Gini

coefficient, top-5 income share or Theil index. The independent variable MP is the monetary

policy shock and X is a vector of controls that include labor and capital income. The terms

(α,β,λ,B) are a set of state-specific coefficients for each horizon h.

Equation (1) is estimated individually for each horizon period h = 1, ..., H and for each US

state i = 1, ..., 51. We thus obtain impulse responses given by the vector
[
β̂1i β̂2i . . . β̂Hi

]
for

each state i. We plot the individual state-level impulse responses and mean group estimates of

the US and the eight Bureau of Economic Analysis (BEA) regions.

The local projections method has several advantages relative to IRFs estimated from vector

autoregressive (VAR) models. IRFs of VAR models are based on one-step ahead forecasts.

These one-step ahead forecasts are chain-linked to create the n + 1-step ahead forecasts con-

ditional on the n-step ahead forecast. To get viable IRF estimates, all variables that transmit

the shock to the variable of interest need to be include or an extremely high lag order must be

used to safeguard against omitted variable issues. For state level data this poses a substantial

problem. Many indicators are not available at the state level at all or are often only reported at

annual frequency. Local projections however are based on sequential regressions shifted several

periods ahead. The transmission is not explicitly modelled and thus the transmission variables

are not required for estimation. Since the shock is exogenous, further controls are used to

increase efficiency, but not required for consistency and unbiasedness.
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The sequential regressions of local projections makes estimation of panel models and nonlin-

earities more straightforward. In our application, we want to identify which state-level factors

are behind the variation in the transmission of monetary policy to state inequality. Local pro-

jections allow us to do easily by regressing the local projection estimates on the interaction of

the monetary policy shock and the state-level transmission factor.

Let zf,i,t represent a (0,1) scaled transmission factor f where 0 (1) is the lowest (highest)

observed value. Using the local projection estimates , one can write down the following panel

equation

β̂h
i,t+h = θhf + γh

fMPt × zf,i,t + λhβ̂h
i,t−1 + ChXi,t + ui + vt + µh

i,t (2)

where β̂h
i,t+h and β̂h

i,t−1 are estimated local projections from equation (1); Xi,t are control vari-

ables; and ui and vt are fixed state and time effects. The coefficient of interest is γh
f – the

conditional difference between the IRF of the highest and lowest zf,i,t at horizon h. Note that

we cannot include the time-varying monetary shock MP itself due to its collinearity with the

quarterly time fixed effects.

We estimate equation (2 for each transmission factor f and horizon period h. We then plot

the estimated response
[
γ1
f , γ

2
f , . . . γ

H
f

]
along with a confidence interval for each factor. These

conditional difference diagrams will illustrate the direction and importance of each factor on

the transmission of US monetary policy to state-level inequality.

4 Data

Our sample is quarterly data from 1990 to 2020 for all 50 US states and the District of Columbia.

The sample period is dictated by the availability of the Jarociński (2023) monetary policy shock.

Table 1 provides descriptions, measurement frequencies and sources of our data.

Monetary policy shocks We use the monetary policy shocks from Jarociński and Karadi

(2020) and updated by Jarociński (2023). The authors disentangle central bank announcements
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Figure 2: US monetary policy shock of Jarociński and Karadi (2020)

Note: The grey shaded area marks the period where the federal funds rate was at or near the zero lower bound.

into two components: monetary policy shock and central bank information. The authors provide

several, highly correlated estimates of the monetary policy shock. We use the monetary policy

shock based on the first principal components of surprise changes of several feds futures strongly

affected by Federal Open Market Committee (FOMC) announcements.

Figure 2 shows the monetary shock series where the grey shaded area indicates the zero lower

bound (ZLB) period. The vertical axis is measured in percentages. Before the ZLB period,

the monetary shock series indicates several monetary easing and tightening episodes. Likewise,

during the ZLB, the shock series captures changes in the stance of US monetary policy despite

the federal funds rate itself being stuck at the ZLB.
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Inequality The state-level inequality data is based on the dataset originally compiled by

Frank (2009) and updated by Knoema (2024). The data are based on tax returns and are

reported as pre-tax income distribution. The baseline results use the Gini coefficient as measure

of inequality, while our robustness tests use the top-5 income share and the Thiel index.

Figure 3 shows the cross-state variation in the Gini coefficient in (a) 1990, (b) 2020 and (c)

change from 1990 to 2020. There is a good degree of variation between states and through time.

In 1990, the Gini ranged from a low of 0.531 (Delaware) to a high of 0.671 (Alaska). By 2020,

the range had expanded to a low of 0.570 (West Virginia) and a high of 0.733 (Florida). During

our sample period, only Alaska (−0.081) experienced a decrease in their Gini coefficient, while

Nevada (+0.129), Florida (+0.130) and Wyoming (+0.144) had the largest increases.

The state-level coefficients are higher than the country-level Gini coefficients from the stan-

dardized world income inequality database (SWIID) of Solt (2020). The Gini coefficient for all

US states in Frank (2009) are higher than the national US counterpart of 0.525 in Solt (2020).

The Gini coefficient of the most unequal states like New York and Florida are on par with

extremely unequal countries like Botswana, Namibia and South Africa. At the same time, the

Gini in the most equal state of West Virginia and Maine are the same as unequal countries like

Central African Republic, North Macedonia and Ireland.

Labor and capital income We include the natural log of labor income and capital income

to capture more precise dynamics of inequality. The impact of liquidity provision on labor

and capital returns is the major transmission channel towards income inequality. Therefore,

these indicators should capture the component of inequality that is most likely to be affected

by monetary policy and is thus most relevant for our exercise. Both labor and capital income

are reported quarterly and are taken from US Bureau of Economic Analysis (2023b,a).

Additional data The additional data are the nine state-level factors that impact the trans-

mission of monetary policy to state inequality in Figure 1. The inflation data is quarterly

state-level CPI data for nontradeable goods created by Hazell et al. (2022). The housing price

data is quarterly housing price purchase-only indexes taken from (Federal Housing Finance
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Agency, 2023). The quarterly homeownership rate by state is available for 2005-present at US

Census Bureau (2023d). We extend the series backwards using the quarterly homeownership

rate by region for 1990-2004 at US Census Bureau (2023d). The educational attainment is the

percentage of the 25 and older workforce that has a four-year college degree or greater.

The industrial structure data are the quarterly earnings shares of the Finance, Insurance

and Real Estate (FIRE) and government sectors. FIRE earnings are highly cyclical due to

their interest-rate sensitivity, while government earnings are largely independent of the business

cycle. For the FIRE sector, we merge the Standard Industrial Classification (SIC) division 60-67

(Finance, Insurance and Real Estate) with the North American Industry Classification System

(NAICS) sectors 52 (Finance and Insurance) and 53 (Real Estate and Rental and Leasing). For

the government, we merge the SIC divisions 91-97 (Public Administration) with the NAICS

sector 92 (Public Administration). The difference between the SIC and NAICS groupings are

small enough to be treated as noise for our purpose, allowing us to simply concatenate the

series.

The institutional and fiscal variables are the annual minimum wage, unionization coverage

rate and fiscal transfers per person. The minimum wage rate is the legislated state minimum

wage for those states (30) with a rate above the federal minimum wage and the federal minimum

wage for those states (5) without a state minimum wage and those states (16) with a legislated

state minimum wage at or below the federal minimum wage (US Department of Labor, 2023).

The unionization coverage rate is the percentage of employees whose pay and/or employment

conditions are set by a collective agreement (Macpherson and Hirsch, 2023). The fiscal transfers

per person is the state and local intergovernmental revenue received from the federal government

divided by the state population.

Quarterly interpolation We follow Samarina and Nguyen (2023) and use a simple state

space framework to interpolate our annual data to quarterly frequency. The model used for in-

terpolation is a missing observation VAR where the quarterly series is treated as latent variable.

We treat the annual observations as measurement during the fourth quarter of the year, while
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the measurement in the first three quarters is treated as missing. The measurement equation

is setup to enforce identity between the latent inequality state and the observable inequality

measure if the observation is not missing.

5 Results

5.1 Impulse Response Functions

Table 2 summarizes the estimated impulse responses of the state-level Gini coefficient to a

100 basis point increase. The states are divided into their eight BEA regions – New England,

Mideast, Great Lakes, Plains, Southeast, Southwest, Rocky Mountain and Far West. The first

three columns are the point estimates of the 4-, 8- and 12-quarter ahead forecast. The weighted

sum is the summation of the estimated responses (1) for 12-quarters weighted by the inverse of

the standard error.

All the state-level responses are positive except for Alaska. On average, a US state experiences

a 0.014, 0.021 and 0.025 increase in the Gini coefficient after 4-, 8- and 12-quarters, respectively.

The magnitude of the individual estimates vary with Arkansas, Connecticut, South Carolina

and Tennessee experiencing a 0.040 or greater Gini increase after 12-quarters. In contrast,

Alaska experiences a 0.048 decrease, while Hawaii, Montana and Utah have Gini gains of less

than 0.005. In terms of the weighted sum, the largest increases occur in Pennsylvania, Delaware,

Rhode Island, Oregon and Missouri; while the lowest are in Utah, Montana, Nevada and Alaska.

Figure 4 shows impulse responses for the US and its eight BEA regions.6 Each curve is the

mean group estimate of the state-level impulse response functions along with a 95 percent

confidence interval For the US as a whole, the response initially jumps to 0.0075 in quarter 1

and then rises to its peak of 0.025 in quarter 11. The mean group estimates of New England,

Mideast, Great Lakes, Plains, Southeast and Southwest follow the same pattern as the US.

The largest responses occur in New England and Southeast. In contrast, the impulse response

in the Rocky Mountain and Far West peak in period 3 and then decline afterwards. Due to

6Appendix A shows the individual state-level responses.
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Table 2: Impulse response estimates of the Gini coefficient

state impulse response forecast weighted sum
4-quarters 8-quarters 12-quarters

Connecticut 0.0133 0.0218 0.0400 18.18
Maine 0.0321 0.0309 0.0288 25.86
Massachusetts 0.0226 0.0285 0.0327 26.69
New Hampshire 0.0122 0.0062 0.0123 16.71
Rhode Island 0.0200 0.0370 0.0319 28.65
Vermont 0.0162 0.0260 0.0271 25.46
Delaware 0.0122 0.0194 0.0210 28.93
District of Columbia 0.0261 0.0231 0.0350 18.28
Maryland 0.0077 0.0200 0.0310 22.27
New Jersey 0.0085 0.0133 0.0314 17.36
New York -0.0089 0.0163 0.0304 8.37
Pennsylvania 0.0139 0.0252 0.0304 30.26
Illinois 0.0098 0.0205 0.0283 27.46
Indiana 0.0193 0.0231 0.0267 27.87
Michigan 0.0086 0.0176 0.0262 19.28
Ohio 0.0161 0.0274 0.0273 27.08
Wisconsin 0.0107 0.0204 0.0269 24.77
Iowa 0.0102 0.0197 0.0191 23.73
Kansas 0.0013 0.0127 0.0206 15.20
Minnesota 0.0028 0.0124 0.0166 15.92
Missouri 0.0176 0.0324 0.0357 28.75
Nebraska 0.0176 0.0158 0.0256 22.26
North Dakota 0.0229 0.0301 0.0276 18.12
South Dakota 0.0032 0.0189 0.0220 10.83
Alabama 0.0244 0.0331 0.0302 22.21
Arkansas 0.0236 0.0432 0.0402 19.20
Florida 0.0119 0.0210 0.0144 15.12
Georgia 0.0121 0.0194 0.0297 19.40
Kentucky 0.0268 0.0300 0.0320 19.71
Louisiana 0.0206 0.0240 0.0286 15.15
Mississippi 0.0247 0.0303 0.0239 11.80
North Carolina 0.0173 0.0284 0.0298 27.70
South Carolina 0.0283 0.0435 0.0392 26.61
Tennessee 0.0176 0.0284 0.0407 20.46
Virginia 0.0072 0.0147 0.0280 19.24
West Virginia 0.0389 0.0395 0.0296 19.16
Arizona 0.0086 0.0175 0.0230 17.94
New Mexico 0.0034 0.0352 0.0329 11.51
Oklahoma 0.0152 0.0301 0.0222 17.38
Texas 0.0117 0.0239 0.0226 20.69
Colorado 0.0099 0.0172 0.0242 19.90
Idaho 0.0123 0.0164 0.0226 14.37
Montana 0.0125 0.0076 0.0040 6.70
Utah 0.0030 0.0003 0.0043 7.39
Wyoming 0.0080 0.0070 0.0255 12.61
Alaska -0.0173 -0.0414 -0.0457 -20.57
California 0.0123 0.0142 0.0297 18.68
Hawaii 0.0201 0.0076 0.0052 14.46
Nevada 0.0061 0.0025 0.0175 6.63
Oregon 0.0202 0.0163 0.0249 28.15
Washington 0.0243 0.0238 0.0353 25.02
Average 0.0141 0.0206 0.0249 18.92
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Alaska, the Far West is the only region that has an insignificant response.

5.2 Alternative measures of income inequality

We next test the robustness of our results by using alternative measures of income inequality.

Table 3 presents the results for the Top-5 income share. As before, the state-level responses are

all positive except for four states – Arkansas, Iowa, South Dakota and West Virginia. In terms

of the weighted sum, the largest increases occur in the Southern Texas, Louisiana, Georgia and

Western Alaska; while the lowest are in Midwestern Indiana, Ohio, West Virginia, Iowa along

with Arkansas and South Dakota.

Table 4 presents the results for the Theil index. All states experience an increase in the

Theil index in response to a monetary tightening. The largest 12-quarter increases occur in

the Eastern states of Connecticut, Massachusetts, New York and the Western Wyoming and

Washington. The smallest increases occur in the Midwestern Indiana, Michigan, Ohio; the

Southern, Alabama, Arkansas and Mississippi; and the Far West Alaska and Hawaii.

5.3 Conditional differences in Impulse Responses

Figure 5 displays the conditional differences in the state-level responses of a monetary con-

traction on inequality. Each panel is the conditional difference attributable to the transmission

factor. The interpretation is the change in the Gini coefficient response from going to the lowest

to the highest observed value of the factor listed at the bottom.

Our results show that most of the factors have their expected effect on the transmission of US

monetary policy to state-level inequality. In panel (a), the highest inflation state experiences

a 0.02-0.04 increase in inequality relative to the lowest. This positive conditional difference is

consistent with the savings redistribution channel. In response to a monetary tightening, the

higher inflation states are expected to experience greater dis-inflation and thus more redistri-

bution from lower- and middle-income borrowers to richer lenders.

According to the portfolio composition channel, a monetary contraction is expected to reduce
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Figure 4: The effects of a monetary contraction on state-level Gini coefficients

Note: The figure is the mean group estimate of the impulse responses of a 100 basis point monetary
contraction. The vertical axis is the Gini coefficient. The horizontal axis is time in quarters. The shaded areas

indicate a one standard deviation confidence interval.
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Table 3: Impulse response estimates of the Top-5 share

state impulse response forecast weighted sum
4-quarters 8-quarters 12-quarters

Connecticut 4.49 4.52 3.82 17.90
Maine 2.08 0.82 2.09 19.55
Massachusetts 7.86 5.25 4.07 27.25
New Hampshire 4.33 1.39 2.02 20.06
Rhode Island 3.13 2.90 2.51 27.47
Vermont 3.09 2.53 3.15 24.83
Delaware 4.70 3.29 3.58 27.13
District of Columbia 7.49 4.53 3.17 23.88
Maryland 3.00 2.55 1.38 21.50
New Jersey 2.39 2.19 2.70 16.99
New York 2.76 6.04 4.17 22.71
Pennsylvania 2.31 2.20 3.06 25.20
Illinois 3.53 2.78 2.74 25.20
Indiana 0.00 0.24 0.79 4.03
Michigan 0.46 0.19 1.28 5.08
Ohio 0.40 -0.05 0.58 4.13
Wisconsin 0.71 0.24 1.36 10.90
Iowa 0.50 -0.91 -0.54 -1.39
Kansas 1.13 0.70 1.39 13.73
Minnesota 1.79 0.57 1.48 14.82
Missouri 1.99 1.16 2.43 20.74
Nebraska 2.60 1.73 3.08 21.29
North Dakota 2.78 1.58 1.76 17.71
South Dakota -0.21 -0.89 0.75 -0.21
Alabama 1.16 0.36 1.13 12.13
Arkansas 0.16 -1.06 -0.53 -4.89
Florida 4.26 5.13 4.12 18.61
Georgia 2.81 2.70 2.63 28.66
Kentucky 1.00 -0.02 0.54 8.22
Louisiana 5.16 4.42 6.42 34.63
Mississippi 1.28 0.21 2.08 11.91
North Carolina 1.61 1.10 1.35 14.73
South Carolina 0.96 1.53 0.76 13.28
Tennessee 0.29 0.76 1.09 6.29
Virginia 2.74 2.82 2.75 28.07
West Virginia -0.14 0.40 -0.21 0.38
Arizona 3.13 3.26 2.39 22.00
New Mexico -0.42 5.57 1.29 15.03
Oklahoma 1.21 1.31 0.47 10.46
Texas 5.69 4.74 4.41 34.62
Colorado 4.81 2.85 1.28 21.97
Idaho 3.87 2.08 2.74 21.65
Montana 1.16 1.43 1.31 14.08
Utah 2.96 2.13 1.73 20.19
Wyoming 7.41 3.19 6.11 20.14
Alaska 2.99 2.10 2.02 33.83
California 6.90 4.60 4.17 26.78
Hawaii 2.83 2.71 1.63 23.89
Nevada 4.34 2.91 2.64 16.30
Oregon 2.02 0.60 1.29 16.94
Washington 2.59 3.04 4.51 16.81
Average 2.67 2.09 2.22 17.59
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Table 4: Impulse response estimates of the Theil index

state impulse response forecast weighted sum
4-quarters 8-quarters 12-quarters

Connecticut 0.1580 0.1545 0.2045 28.43
Maine 0.0990 0.0713 0.0450 27.22
Massachusetts 0.2505 0.2039 0.1870 37.03
New Hampshire 0.1453 0.0553 0.0585 23.80
Rhode Island 0.1398 0.1425 0.0971 36.97
Vermont 0.1483 0.1478 0.0752 36.26
Delaware 0.1280 0.1076 0.0713 26.80
District of Columbia 0.2930 0.1968 0.1660 25.11
Maryland 0.1490 0.1355 0.1037 34.44
New Jersey 0.1193 0.1078 0.1257 27.36
New York 0.0865 0.1989 0.1945 26.73
Pennsylvania 0.1010 0.1153 0.1148 30.12
Illinois 0.1213 0.1254 0.1140 30.41
Indiana 0.0551 0.0759 0.0480 22.67
Michigan 0.0590 0.0519 0.0438 17.61
Ohio 0.0641 0.0819 0.0512 24.27
Wisconsin 0.0754 0.0865 0.0712 26.84
Iowa 0.0598 0.0816 0.0504 23.83
Kansas 0.0711 0.0771 0.0597 19.96
Minnesota 0.0739 0.0759 0.0622 21.84
Missouri 0.0701 0.0831 0.0797 22.67
Nebraska 0.1030 0.1120 0.1031 25.11
North Dakota 0.0913 0.1169 0.0743 18.32
South Dakota 0.0162 0.0292 0.0226 4.93
Alabama 0.0604 0.0782 0.0435 20.46
Arkansas 0.0560 0.0293 0.0264 8.55
Florida 0.1528 0.1757 0.1276 21.13
Georgia 0.1044 0.1109 0.0895 28.36
Kentucky 0.0553 0.0564 0.0387 18.63
Louisiana 0.0596 0.1460 0.1629 23.66
Mississippi 0.0028 0.0157 0.0415 5.26
North Carolina 0.0806 0.0937 0.0728 26.07
South Carolina 0.0914 0.1293 0.1014 30.70
Tennessee 0.0464 0.0685 0.0781 16.25
Virginia 0.0862 0.1032 0.1003 24.75
West Virginia 0.0354 0.0661 0.0233 18.44
Arizona 0.1253 0.1497 0.1085 28.64
New Mexico 0.0133 0.1511 0.0903 21.14
Oklahoma 0.0851 0.1406 0.0963 22.59
Texas 0.1432 0.1686 0.1302 28.53
Colorado 0.1560 0.1390 0.0799 30.05
Idaho 0.1403 0.0950 0.0923 24.84
Montana 0.0937 0.0917 0.0541 20.82
Utah 0.1544 0.1643 0.1434 32.10
Wyoming 0.2547 0.2130 0.2718 14.23
Alaska 0.0731 0.0551 0.0127 21.32
California 0.2082 0.1392 0.1611 28.52
Hawaii 0.1061 0.0727 0.0487 24.10
Nevada 0.1589 0.0939 0.1104 19.42
Oregon 0.1122 0.0726 0.0623 28.69
Washington 0.1431 0.1505 0.1904 24.09
Average 0.1074 0.1099 0.0938 24.12
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housing and asset prices and thus reduce capital income earned by upper-income households.

The negative conditional effect of housing prices in panel (b) supports this argument. The state

with the highest house prices is expected to experience greater losses in property values from a

monetary contraction. In contrast, the positive conditional effect of home ownership contradicts

this argument. States with high homeownership should all else equal experience greater state-

level property value losses and thus less increase in inequality. However, in practice, these two

home and housing prices

Panels (d)-(g) confirm the predictions of the earning heterogeneity channel. Under this mech-

anism, a monetary contraction leads to a fall in AD which decreases employment and wages

at the bottom of the income distribution. In panel (d), states with high FIRE earnings ex-

perience a greater fall in AD and thus a larger increase in income inequality. However, the

conditional difference of government earnings in panel (e) is mostly insignificant. In panel (f),

states with high unionization rates have less employment and wage loses and thus less increases

in inequality. The same pattern occurs in panel (g) where highly-educated states

The last two panels (h) and (i) test the income composition channel. The negative conditional

difference for minimum wage supports this channel. A state with high minimum wage will

experience less labor income loss and thus less inequality increases. In contrast, the conditional

difference for federal transfers is insignificant, indicating that the amount of transfer income

plays little role in the monetary policy-inequality transmission.

6 Conclusion

This paper examined the impact of Fed monetary policy on income inequality across US states.

Using the local projections method of Jordà, we showed that a monetary contraction increases

income inequality in almost all states. The greatest increases appear to occur in the Eastern

states, while the smallest are in the Far West. Subsequent panel analysis found that the increase

in inequality is enhanced by higher inflation, homeownership and earnings in finance, insurance

and real estate (FIRE), but reduced by higher housing prices, unionization rates, educational
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Figure 5: Conditional differences in state-level impulse responses

Note: Each figure is the conditional difference in the impulse responses caused by a one unit change in the
variable listed below. The horizontal axis is time in quarters. The shaded areas indicate a one standard

deviation confidence interval.
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attainment and minimum wage.
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Jordà, Ò. (2005). Estimation and inference of impulse responses by local projections, American

Economic Review 95(1): 161–182.

Kappes, S. A. (2023). Monetary policy and personal income distribution: A survey of the

empirical literature, Review of Political Economy 35(1): 211–230.

Knoema (2024). US state-level income inequality data - Mark W. Frank, https://knoema.

com/USIID2023/u-s-state-level-income-inequality-data-mark-w-frank. retrieved on

January 19, 2024.

Lenza, M. and Slacalek, J. (2021). How does monetary policy affect income and wealth in-

equality? evidence from quantitative easing in the euro area, Centre for Economic Policy

Research (CEPR) DP16079.

Macpherson, D. A. and Hirsch, B. T. (2023). Five decades of CPS wages, methods, and union-

nonunion wage gaps at unionstats.com, Industrial Relations: A Journal of Economy and

Society .

McKay, A. and Wolf, C. K. (2023). Monetary policy and inequality, Journal of Economic

Perspectives 37(1): 121–144.

27

https://marekjarocinski.github.io/jkshocks/jkshocks.html
https://marekjarocinski.github.io/jkshocks/jkshocks.html
https://knoema.com/USIID2023/u-s-state-level-income-inequality-data-mark-w-frank
https://knoema.com/USIID2023/u-s-state-level-income-inequality-data-mark-w-frank


Mumtaz, H. and Theophilopoulou, A. (2017). The impact of monetary policy on inequality in

the UK. An empirical analysis, European Economic Review 98(9): 410–423.

Mumtaz, H. and Theophilopoulou, A. (2020). Monetary policy and wealth inequality over the

great recession in the UK. An empirical analysis, European Economic Review 130: 103598.

Rosenbloom, J. L. (1996). Was there a national labor market at the end of the nineteenth

century? New evidence on earnings in manufacturing, The Journal of Economic History

56(3): 626–656.

Samarina, A. and Nguyen, A. D. (2023). Does monetary policy affect income inequality in the

Euro area?, Journal of Money, Credit and Banking 56(1): 35–80.

Siami-Namini, S., Lyford, C. and Trindade, A. A. (2020). The effects of monetary policy shocks

on income inequality across US states, Economic Papers: A Journal of Applied Economics

and Policy 39(3): 204–221.

Sly, N. (2022). A local look at labor’s share of income, https://www.kansascityfed.org/

denver/rocky-mountain-economist/A-Local-Look-at-Labors-Share-of-Income. re-

trieved on December 19, 2023.

Smialek, J. (2022). Fed confronts why it may have acted too slowly on inflation, New

York Times . Available at: https://www.nytimes.com/2022/05/10/business/economy/

federal-reserve-inflation.html (Accessed: January 15, 2024).

Solt, F. (2020). Measuring income inequality across countries and over time: The standardized

world income inequality database, Social Science Quarterly 101(3): 1183–1199.

US Bureau of Economic Analysis (2023a). SQINC5N personal income by major com-

ponent and earnings by NAICS industry, https://www.bea.gov/data/income-saving/

personal-income-by-state. Online, accessed December 19, 2023.

28

https://www.kansascityfed.org/denver/rocky-mountain-economist/A-Local-Look-at-Labors-Share-of-Income
https://www.kansascityfed.org/denver/rocky-mountain-economist/A-Local-Look-at-Labors-Share-of-Income
https://www.nytimes.com/2022/05/10/business/economy/federal-reserve-inflation.html
https://www.nytimes.com/2022/05/10/business/economy/federal-reserve-inflation.html
https://www.bea.gov/data/income-saving/personal-income-by-state
https://www.bea.gov/data/income-saving/personal-income-by-state


US Bureau of Economic Analysis (2023b). SQINC5S personal income by major com-

ponent and earnings by SIC industry, https://www.bea.gov/data/income-saving/

personal-income-by-state. Online, accessed December 19, 2023.

US Census Bureau (2023a). American Community Survey (ACS), 2006-2019, https://nces.

ed.gov/programs/digest/. retrieved from National Center for Education Statistics on De-

cember 19, 2023.

US Census Bureau (2023b). Annual Survey of State and Local Government Finances, 1990-

2019.

US Census Bureau (2023c). Consumer Population Survey (CPS), 1990-2005, https://nces.

ed.gov/programs/digest/. retrieved from National Center for Education Statistics on De-

cember 19, 2023.

US Census Bureau (2023d). Quarterly homeownership rates by state: 2005-present, https:

//www.census.gov/housing/hvs/data/rates.html. retrieved on December 19, 2023.

US Census Bureau (2023e). Quarterly homeownership rates for the us and regions: 19454-

present, https://www.census.gov/housing/hvs/data/histtabs.html. retrieved on De-

cember 19, 2023.

US Census Bureau (2023f). State population totals: 1990-2019, https://www.census.gov/

data/datasets.html. retrieved on December 19, 2023.

US Department of Labor (2023). Federal and state minimum wage rates, annual, https:

//fred.stlouisfed.org/release/tables?rid=387&eid=243906#snid=243943. retrieved

from FRED, Federal Reserve Bank of St. Louis, on December 19, 2023.

Villarreal, F. G. (2014). Monetary policy and inequality in Mexico, Munich Personal RePEc

Archive Working Paper No. 57074.

Wu, J. C. and Xia, F. D. (2016). Measuring the macroeconomic impact of monetary policy at

the zero lower bound, Journal of Money, Credit and Banking 48(2-3): 253–291.

29

https://www.bea.gov/data/income-saving/personal-income-by-state
https://www.bea.gov/data/income-saving/personal-income-by-state
https://nces.ed.gov/programs/digest/
https://nces.ed.gov/programs/digest/
https://nces.ed.gov/programs/digest/
https://nces.ed.gov/programs/digest/
https://www.census.gov/housing/hvs/data/rates.html
https://www.census.gov/housing/hvs/data/rates.html
https://www.census.gov/housing/hvs/data/histtabs.html
https://www.census.gov/data/datasets.html
https://www.census.gov/data/datasets.html
https://fred.stlouisfed.org/release/tables?rid=387&eid=243906#snid=243943
https://fred.stlouisfed.org/release/tables?rid=387&eid=243906#snid=243943


Appendix A

30



2 4 6 8 10 12

−
0.

06
0.

00
0.

06

Alabama
2 4 6 8 10 12

−
0.

06
0.

00
0.

06

Alaska
2 4 6 8 10 12

−
0.

06
0.

00
0.

06

Arizona

2 4 6 8 10 12

−
0.

06
0.

00
0.

06

Arkansas
2 4 6 8 10 12

−
0.

06
0.

00
0.

06

California
2 4 6 8 10 12

−
0.

06
0.

00
0.

06
Colorado

2 4 6 8 10 12

−
0.

06
0.

00
0.

06

Connecticut
2 4 6 8 10 12

−
0.

06
0.

00
0.

06

Delaware
2 4 6 8 10 12

−
0.

06
0.

00
0.

06

District of Columbia

2 4 6 8 10 12

−
0.

06
0.

00
0.

06

Florida
2 4 6 8 10 12

−
0.

06
0.

00
0.

06

Georgia
2 4 6 8 10 12

−
0.

06
0.

00
0.

06

Hawaii

31



2 4 6 8 10 12

−
0.

06
0.

00
0.

06

Idaho
2 4 6 8 10 12

−
0.

06
0.

00
0.

06

Illinois
2 4 6 8 10 12

−
0.

06
0.

00
0.

06

Indiana

2 4 6 8 10 12

−
0.

06
0.

00
0.

06

Iowa
2 4 6 8 10 12

−
0.

06
0.

00
0.

06

Kansas
2 4 6 8 10 12

−
0.

06
0.

00
0.

06
Kentucky

2 4 6 8 10 12

−
0.

06
0.

00
0.

06

Louisiana
2 4 6 8 10 12

−
0.

06
0.

00
0.

06

Maine
2 4 6 8 10 12

−
0.

06
0.

00
0.

06

Maryland

2 4 6 8 10 12

−
0.

06
0.

00
0.

06

Massachusetts
2 4 6 8 10 12

−
0.

06
0.

00
0.

06

Michigan
2 4 6 8 10 12

−
0.

06
0.

00
0.

06

Minnesota

32



2 4 6 8 10 12

−
0.

06
0.

00
0.

06

Mississippi
2 4 6 8 10 12

−
0.

06
0.

00
0.

06

Missouri
2 4 6 8 10 12

−
0.

06
0.

00
0.

06

Montana

2 4 6 8 10 12

−
0.

06
0.

00
0.

06

Nebraska
2 4 6 8 10 12

−
0.

06
0.

00
0.

06

Nevada
2 4 6 8 10 12

−
0.

06
0.

00
0.

06
New Hampshire

2 4 6 8 10 12

−
0.

06
0.

00
0.

06

New Jersey
2 4 6 8 10 12

−
0.

06
0.

00
0.

06

New Mexico
2 4 6 8 10 12

−
0.

06
0.

00
0.

06

New York

2 4 6 8 10 12

−
0.

06
0.

00
0.

06

North Carolina
2 4 6 8 10 12

−
0.

06
0.

00
0.

06

North Dakota
2 4 6 8 10 12

−
0.

06
0.

00
0.

06

Ohio

33



2 4 6 8 10 12

−
0.

06
0.

00
0.

06

Oklahoma
2 4 6 8 10 12

−
0.

06
0.

00
0.

06

Oregon
2 4 6 8 10 12

−
0.

06
0.

00
0.

06

Pennsylvania

2 4 6 8 10 12

−
0.

06
0.

00
0.

06

Rhode Island
2 4 6 8 10 12

−
0.

06
0.

00
0.

06

South Carolina
2 4 6 8 10 12

−
0.

06
0.

00
0.

06
South Dakota

2 4 6 8 10 12

−
0.

06
0.

00
0.

06

Tennessee
2 4 6 8 10 12

−
0.

06
0.

00
0.

06

Texas
2 4 6 8 10 12

−
0.

06
0.

00
0.

06

Utah

2 4 6 8 10 12

−
0.

06
0.

00
0.

06

Vermont
2 4 6 8 10 12

−
0.

06
0.

00
0.

06

Virginia
2 4 6 8 10 12

−
0.

06
0.

00
0.

06

Washington

34



2 4 6 8 10 12

−
0.

06
0.

00
0.

06

West Virginia
2 4 6 8 10 12

−
0.

06
0.

00
0.

06

Wisconsin
2 4 6 8 10 12

−
0.

06
0.

00
0.

06

Wyoming

35


