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ABSTRACT 

Using the Distributional Financial Accounts of the United States, we study the effects of 
monetary policy on the wealth distribution. The direction and persistence of these effects 
depend on the policy instrument. Interest rate cuts initially reduce wealth inequality but 
increase it in the medium-run. Asset purchases, instead, increase wealth inequality but only 
temporarily. Housing is the main channel through which monetary policy affects wealth at 
the bottom while corporate equities explain wealth growth at the top. Using household-level 
data from the Panel Study of Income Dynamics, we document a wealth reversal at the 
bottom of the distribution: lower interest rates raise housing wealth in the short run but lead 
to higher mortgage debt and lower net wealth over time, contributing to the medium-term 
rise in inequality. 
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NON-TECHNICAL SUMMARY 

We study the effects of monetary policy on the distribution of household wealth in the United States, 
distinguishing between interest rate and asset purchase shocks, using both the Distributional Financial 
Accounts (DFA) of the United States and the Panel Study of Income Dynamics (PSID). Our first 
contribution is to demonstrate that the impact of monetary policy on wealth levels depends largely on 
the type of policy instrument. A decrease in interest rate initially increases net wealth across the 
distribution, with the bottom 50% experiencing the largest percentage gain. Over time, however, the 
effect remains positive only for the top 10%, while it turns significantly negative for the bottom 50%. 
The analysis of unconventional monetary policy presents a different picture. An asset purchase shock 
initially raises net wealth for all groups, with the bottom 50% experiencing the largest percentage 
increase, followed by the top 0.1%. However, this increase in net wealth is short-lived, as the effects 
of monetary policy fade away. 
 
We show that the effect of monetary policy on net wealth for the bottom 50% of the distribution is 
entirely driven by the response of housing net wealth, especially following an interest rate shock. This 
is consistent with the fact that the bottom 50% is highly exposed to housing, with real estate assets 
accounting for more than half of total assets between 1989 and 2019. Consequently, as we move 
toward the top of the wealth distribution, the importance of housing wealth diminishes. Instead, the 
response of corporate equities and mutual funds becomes the main factor driving changes in net wealth 
after a monetary policy shock, particularly in the short run. Using data on aggregate revaluations, we 
also find that monetary policy shocks have heterogeneous effects on capital gains across the wealth 
distribution, especially in the short run. This is consistent with evidence suggesting that asset price 
revaluations contribute to unequal wealth growth following monetary policy shocks, beyond channels 
tied to income, inflation, and mortgage payments. 
 
To understand why net housing wealth at the bottom rises and then falls after a decrease in interest 
rate, we decompose the response into real estate and mortgage debt. Real estate values rise on impact, 
reflecting new home purchases as well as rising house prices, while mortgage balances respond more 
sluggishly but keep rising for longer, eventually outpacing the increase in real estate holdings. We 
confirm this mechanism using household-level panel data from the Panel Study of Income Dynamics: 
previously constrained renters become homeowners following an interest rate cut, and existing 
homeowners increasingly borrow against their home equity. This shows that the wealth reversal reflects 
genuine dynamics within the same households over time, rather than a statistical artifact of households 
moving across wealth groups. 
 
We then use the estimated responses of net wealth across wealth groups to monetary policy shocks to 
derive the implied effects on wealth inequality. Our results reveal a previously undocumented feature 
of the distributional effects of monetary policy. Figure 1 shows that an expansionary monetary policy 
shock (reduction in interest rate) initially reduces wealth inequality, as measured by the top 1% wealth 
share, but subsequently leads to a persistent increase. By contrast, Figure 2 shows that an asset purchase 
shock initially increases wealth inequality, but this effect is temporary. We show that the responses of 
real estate and corporate equities and mutual funds across the wealth distribution play a key role in 
shaping these dynamics. Overall, because initial wealth levels differ so widely across groups, the largest 
percentage gain accruing to the bottom 50% on impact translates into a comparatively small dollar 
gain, while the more modest percentage responses of wealthier groups translate into much larger 
absolute gains, given their far higher starting wealth. Therefore, the wealth share of the bottom 50% 
barely moves even as its net wealth swings the most in percentage terms, and by the time the medium-
run reversal sets in, it is this group that loses the most in both relative and absolute terms. 
 
From a policy perspective, this paper suggests that assessing the distributional consequences of 

monetary policy requires looking beyond the short run, and that housing and mortgage markets 

deserve particular attention given how much they drive outcomes for households at the bottom of the 

wealth distribution. 
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Figure 1: Change in wealth shares after an interest rate shock 

Figure 2: Change in wealth shares after an asset purchase shock 

Politique monétaire et distribution              
de la richesse  

RÉSUMÉ 

À partir des Distributional Financial Accounts des États-Unis, nous étudions les effets de la 
politique monétaire sur la distribution de la richesse. La direction et la persistance de ces effets 
dépendent de l’instrument de politique monétaire utilisé. Les baisses des taux d’intérêt réduisent 
initialement les inégalités de patrimoine, mais les accentuent à moyen terme. Les achats d’actifs, en 
revanche, accroissent les inégalités patrimoniales, mais seulement de manière transitoire. Le 
patrimoine immobilier constitue le principal canal par lequel la politique monétaire affecte la 
richesse des ménages situés au bas de la distribution, tandis que les actions d’entreprises expliquent 
l’essentiel de la croissance du patrimoine au sommet de la distribution. En exploitant les données 
individuelles du Panel Study of Income Dynamics, nous mettons en évidence un phénomène de 
renversement patrimonial au bas de la distribution : si la baisse des taux d’intérêt stimule la valeur 
du patrimoine immobilier à court terme, elle entraîne, à plus long terme, une augmentation de 
l’endettement hypothécaire et une diminution du patrimoine net, contribuant ainsi à la hausse des 
inégalités à moyen terme. 

Mots-clés : politique monétaire, comptes financiers distribués, inégalités de richesse. 
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1. Introduction

In the aftermath of the Great Recession, unconventional monetary policy tools,
such as asset purchases, have become increasingly central to the conduct of
monetary policy. These tools have helped ease financial conditions and lower
long-term interest rates, but they have also drawn harsh criticism from the public
for their potential role in increasing wealth inequality. A common concern is that
the benefits of expansionary monetary policy accrue disproportionately to asset
owners in the form of capital gains, as lower interest rates and asset purchases
boost asset prices. However, short-term interest rates and asset purchases may
influence the distribution of wealth through several other channels, including
changes in saving behaviour or portfolio rebalancing. Thus, the overall effects
of different types of monetary policy on wealth inequality remain empirically
unexplored.

In this article, we study the effects of monetary policy on the distribution of
household wealth in the United States. We use vector autoregressive (VAR) models
and local projections, distinguishing between interest rate and asset purchase
shocks. Our primary data source is the Distributional Financial Accounts (DFA)
of the United States, which combines household-level data from the Survey of
Consumer Finances with the aggregate balance sheet of the household sector.
Additionally, to provide a more granular view of how monetary policy affects
wealth dynamics at longer horizons, we exploit the panel structure of the Panel
Study of Income Dynamics.

Our first contribution is to demonstrate, using the DFA, that the impact of
monetary policy on wealth levels depends largely on the type of policy instrument.
An interest rate shock initially increases net wealth across the distribution, with
the bottom 50% experiencing the largest percentage gain. Over time, however, the
effect remains positive only for the top 10%, while it turns significantly negative
for the bottom 50%. The analysis of unconventional monetary policy presents a
different picture. An asset purchase shock initially raises net wealth for all groups,
with the bottom 50% experiencing the largest percentage increase, followed by
the top 0.1%. However, this increase in net wealth is short-lived, as the effects of
monetary policy fade away.

The detailed nature of the balance sheet in the DFA allows us to explore the
contribution of different asset classes to the observed changes in wealth. We focus
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on two asset classes: real estate, and corporate equities and mutual funds. These
are particularly relevant because their ownership, relative to other assets owned
by households, varies systematically with the position in the wealth distribution.
We show that the effect of monetary policy on net wealth for the bottom 50% of the
distribution is entirely driven by the response of housing net wealth, especially
following an interest rate shock. This is consistent with the fact that the bottom
50% is highly exposed to housing, with real estate assets accounting for more
than half of total assets between 1989 and 2019. Consequently, as we move toward
the top of the wealth distribution, the importance of housing wealth diminishes.
Instead, the response of corporate equities and mutual funds becomes the main
factor driving changes in net wealth after a monetary policy shock, particularly
in the short run. Using data on aggregate revaluations, and in line with previous
research, we also find that monetary policy shocks have heterogeneous effects
on capital gains across the wealth distribution, especially in the short run. This
is consistent with evidence suggesting that asset price revaluations contribute to
unequal wealth growth following monetary policy shocks, beyond channels tied
to income, inflation, and mortgage payments (McKay and Wolf 2023).1.

We then use the estimated responses of net wealth across wealth groups to
monetary policy shocks to derive the implied effects on wealth inequality. Our
results reveal a previously undocumented feature of the distributional effects of
monetary policy. An expansionary interest rate shock initially reduces wealth
inequality (as measured by the top 1% wealth share) but subsequently leads to a
persistent increase. By contrast, an asset purchase shock initially increases wealth
inequality, but this effect is temporary. We show that the responses of real estate
and corporate equities and mutual funds across the wealth distribution play a key
role in shaping these dynamics.

Our analysis shows that households in the bottom 50% of the wealth distri-
bution experience a wealth reversal following an interest rate shock. The initial
increase in total net wealth is driven by higher net housing wealth, reflecting an
expansion in real estate holdings. Over time, however, a stronger increase in home
mortgage balances dominates, compressing net housing wealth and, in turn, total
net wealth. To rule out the role of mobility across the wealth distribution, we use
household-level data from the Panel Study of Income Dynamics (PSID) and study

1For recent surveys on monetary policy and inequality, see Colciago, Samarina, and de Haan
(2019) and Kappes (2021)
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how monetary policy affects wealth dynamics at the household level. We find that
lower interest rates lead to an expansion of real estate along both the intensive and
extensive margins: transitions from renting to owning increase, homeownership
rises (especially among poorer households), and real estate holdings grow, likely
reflecting both new purchases and valuation gains. Monetary shocks eventually
trigger a lagged increase in home mortgage balances, potentially due to home
equity extraction as well as the entry of new homeowners. The resulting rise in
mortgage balances ultimately reduces net housing wealth and, given the strong
exposure of these households to housing, lowers total net wealth, consistent with
the evidence from the DFA.

1.1. Comparison with the literature

In comparison with the literature analyzing interest rate shocks on wealth in-
equality, we find two recent studies using the DFA. First, Feilich (2023) identifies a
100 basis points reduction in the one-year Treasury rate and finds a monotonic
reduction in net worth for all household groups: households in the bottom 50%
lose 2.8% on impact and up to 43% at the trough, while households in the top 1%
experience a peak decline of almost 20%. By contrast, even after accounting for the
different shock size, our estimates indicate a boom–bust dynamic for the Bottom
50% and smaller medium-run decline for the Bottom 50% and the Top 1%. For the
other wealth groups, we find similarly monotonic medium-run dynamics but with
more moderate effects in magnitude. Second, Bricker et al. (2025) find that a 100
basis points reduction in the interest rate raises the wealth Gini by about 0.01 over
four years. Although our estimates are not directly comparable into changes in the
Gini index, both sets of results indicate that an accommodative interest rate shock
increases wealth inequality in the medium run. Studies using administrative data
further highlight the distributional effects of monetary policy. Andersen et al.
(2023) study an interest rate easing shock in Denmark and document a monotonic
increase in asset values across the income distribution, with larger gains at the
top driven primarily by equity revaluations. Their measure combines changes in
housing and stock portfolios relative to ex-ante disposable income and is therefore
not directly comparable to our wealth-based DFA estimates. Even when disag-
gregated by asset class, their results differ from ours: both housing and equity
gains rise monotonically across the income distribution, whereas in our setting
the response varies over time and differs markedly across wealth groups, with a
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short-run equalization and a medium-run re-concentration of wealth. These dif-
ferences likely reflect both the use of income rather than wealth distributions and
the substantially higher level of wealth inequality in the U.S. relative to Denmark.

Moving to the literature examining the distributional effects of an asset pur-
chase shock, the closest study to ours is Bügel, Hidalgo, and Luetticke (2024).
They estimate that an expansionary asset purchase shock increases the top 10%
wealth share by about 1.5% at peak and reduces the Next 40% share by up to 2.5%
within the first year. Our estimates display a similar transitory increase in wealth
concentration, with effects peaking within six to seven quarters and dissipating
thereafter. When focusing on the top 10%, we obtain a 0.5 percentage point in-
crease in average share at peak and a slightly larger decline for the Next 40%. Both
studies agree that a key transmission channel of asset purchase shocks operates
through asset-price revaluations, with equity-driven gains concentrated at the top
and housing revaluations playing a comparatively larger role for the bottom of the
distribution. Additional evidence on asset purchase shocks on wealth inequality
using euro area data is provided by De Luigi et al. (2023). The authors show that re-
lying exclusively on the Gini coefficient can mask movements in wealth inequality,
as the Gini is highly sensitive to changes in the middle of the distribution. Using
tail-sensitive measures, they find that an asset purchase shock increases wealth
inequality via asset prices.2When assessing the effect of the shock on the Gini
coefficient, they find equalizing effects, as in Lenza and Slacalek (2024), a result
that reflects the fact that the Gini is primarily sensitive to changes in the middle
of the distribution rather than in the tails.

Roadmap. The article is organized as follows. Section 2 introduces and describes
the DFA. Section 3 outlines the econometric strategy and the identification of
monetary policy shocks. Section 4 presents and discusses the main results. The
robustness of these results is assessed in Section 5. Section 6 provides evidence of
the wealth reversal using household-level data. Section 7 concludes.

2A quantitative comparison is not feasible because these authors compare peak effects at
significantly different horizons across countries and between asset classes. For instance, for Italy
they compare the peak effect for equity at eight months with that for housing at twenty quarters,
generating a timing mismatch that distorts distributional effects across assets and countries.
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2. The Distributional Financial Accounts of the United States

Our primary data source is the Distributional Financial Accounts (DFA), a new
dataset that provides quarterly measures of household balance sheets across the
wealth distribution (Batty et al. 2021). In this section, we present an overview of the
dataset and highlight key findings on the distribution of household wealth, focus-
ing on five wealth groups: the bottom 50%, the next 40% (50th-90th percentile), the
next 9% (90th-99th percentile), the top 0.9% (99th-99.9th percentile), and the top
0.1% (99.9th-100th percentile). Throughout the article, we use the terms "wealth"
and "net wealth" interchangeably to refer to total household assets, including con-
sumer durables and unfunded defined benefit pensions, less all debts and other
liabilities.

The DFA integrate the aggregate balance sheets of the household sector from
Table B.101h of the Financial Accounts with micro-level balance sheets from the
Survey of Consumer Finances (SCF). The SCF provides detailed cross-sectional
data every three years, including information on high-wealth households, while
the Financial Accounts provide quarterly aggregates. Batty et al. (2021) construct
the DFA according to the following three main steps:

• Reconciliation. Assets and liabilities in the SCF are reorganized to match the
Financial Accounts structure. For asset categories such as real estate and mort-
gages, the correspondence is direct and requires little adjustment. For others,
such as corporate equities, adjustments are necessary. For instance, while the
Financial Accounts report corporate equities at market value, the SCF provides
both market- and cost-basis valuations; the DFA assigns an average between
the two. Certain assets, like defined-benefit (DB) pension entitlements, are
absent from the SCF but their aggregate from Table B.101h can be distributed to
households based on reported plan participation and expected benefits. This
step ensures that the aggregate levels from the reconciled SCF are close to
those in Table B.101h.

• Temporal disaggregation. Once the SCF balance sheets are reconciled, quarterly
estimates are constructed using the Chow–Lin approach. This method exploits
the empirical relationship between the reconciled SCF data, aggregate Finan-
cial Accounts, and selected macro-financial indicators during periods when
all are observed, and then uses this relationship to impute values for quarters
between SCF waves. To be informative, the quarterly indicators must measure
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related quantities, capture the dynamics of the economy, and predict changes
in the distribution of assets and liabilities. In all interpolations, the correspond-
ing aggregate series from Table B.101h is included and, according to Batty et al.
(2021), it is by far the most important predictor. Additional indicators, whose
inclusion varies by asset and liability, include the S&P 500 index, house prices,
the homeownership rate, the aggregate DB-to-DC (defined-contributions) pen-
sion ratio, the federal funds rate, the debt-to-income ratio, and measures of
vehicle and student loan balances. Each wealth group is modeled separately
by regressing reconciled SCF wealth per household in the group on these quar-
terly indicators. This group-specific modeling ensures that different wealth
groups respond differently to changes in macroeconomic conditions. The im-
puted series are then multiplied by the number of households in each group
to recover group-level wealth and shares.

• Aggregation. Finally, the estimated quarterly shares of assets and liabilities are
applied to the aggregate levels in Table B.101h to construct the DFA.

A natural question is whether and how the interpolation affects the estimated
effects of monetary policy. Conceptually, the DFA can be viewed as an estimate
of a latent, unobserved quarterly process of household wealth, assets, and liabil-
ities. The difference between the DFA series and the true process represents a
disaggregation error, which is a form of measurement error (Angelini, Henry, and
Marcellino 2006). Measurement error can affect the dynamic properties of interpo-
lated data and, in turn, econometric estimates. The extent of the bias depends on
the quality of the disaggregation method and on the specific econometric object
under analysis. Angelini, Henry, and Marcellino (2006) show that the Chow–Lin
approach minimizes this bias compared with alternative methods, provided that
the high-frequency variables used are highly relevant for the target series. For
example, interest rates affect the value of corporate equities and mutual funds by
changing the rate at which future cash flows are discounted, and this empirical
relationship can be exploited when imputing SCF values between survey waves.
In constructing the interpolated variables, aggregate variables from the Financial
Accounts are the dominant predictor, while macro-financial variables such as
equity prices and interest rates play a minor role (see footnote 19 in Batty et al.
2021). Thus, although some of these variables are themselves affected bymonetary
policy, their inclusion primarily serves to reduce disaggregation errors.
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Nonetheless, any remaining disaggregation error in the DFAmay affect our im-
pulse responses. For instance, measurement error could attenuate the estimated
effects of monetary policy or inflate the uncertainty around these estimates (Car-
riero et al. 2015). In a Bayesian VAR framework, because the disaggregation error
is not explicitly modeled, it may reduce the precision of the posterior distribution
and thus widen the credible intervals. Overall, however, we believe that disaggre-
gation error is unlikely to affect our results dramatically, as the estimates remain
qualitatively unchanged when using household-level data from the PSID, where
assets and liabilities are directly observed. This suggests that any bias induced by
the methodology applied by Batty et al. (2021) is likely minimal and may result in
wider credible intervals.

2.1. Wealth concentration and growth

According to the DFA, U.S. wealth inequality has increased since 1989, with trends
in top wealth shares comparable to those reported in other studies (Morelli et al.
2023; Saez and Zucman 2016; Blanchet, Saez, and Zucman 2022).3 However, dif-
ferences in the level of inequality persist due to disagreements in the definition
of wealth. For example, according to the DFA, the top 0.1% wealth share stands
lower than that estimated by Blanchet, Saez, and Zucman (2022) because wealth
in the latter excludes consumer durables and unfunded pensions.4

Figure 1 compares real net wealth growth across wealth groups. Until the early
2000s, wealth growth followed a relatively uniform pattern across all groups, with
the exception of the top 1%, which has always experienced higher growth. For the
bottom 50%, wealth growth was already stagnant by the early 2000s. During the
Great Recession, all groups experienced a slowdown, although the severity varied
considerably. While the bottom experienced an almost complete erosion of net
wealth, the impact of the crisis on the top 50% was much less severe. It is worth

3Figure A1 in Appendix A provides a comparison of the top 0.1% wealth share in the DFA with
the high-frequency estimates of net wealth in Blanchet, Saez, and Zucman (2022). See Batty et al.
(2021) for additional comparisons with other studies.

4Differently from the DFA, Blanchet, Saez, and Zucman (2022) estimate the wealth distribution
using the income capitalization method applied to income tax data. In the DFA, pension entitle-
ments include the balances of defined contribution pension plans, accrued benefits to be paid in
the future from defined benefit plans, and annuities sold by life insurers directly to individuals
(Batty et al. 2021). In contrast, Blanchet, Saez, and Zucman (2022) excludes unfunded pensions
because these are promises of future transfers that are not backed by actual wealth. Similarly,
durables are treated as non-financial assets in the DFA but not in Blanchet, Saez, and Zucman
(2022).
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FIGURE 1. Real netwealth growth across thewealth distribution (1989Q3 - 2022Q1)

Notes: The figure shows real netwealth growth acrosswealth groups according to theDistributional
Financial Accounts. All time series are indexed to 1 in 1990Q1 and deflated using the consumer
price index. The dashed vertical line indicates the end of the estimation sample of our empirical
analysis (2019Q4).

noting that the pandemic and its aftermath boosted wealth growth especially for
the bottom 50% and the top 1% of the distribution.

2.2. Heterogeneous portfolios across the wealth distribution

Differences in wealth growth arise from changes in saving rates, capital gains,
and other returns. Changes in asset prices can significantly affect the dynamics of
wealth inequality through two channels (Kuhn, Schularick, and Steins 2020). First,
if portfolios differ across the wealth distribution, changes in asset prices will affect
wealth differently. Second, when the wealth-to-income ratio is high, changes in
asset prices have a larger impact on the wealth distribution than savings alone.
For asset prices to affect the distribution of wealth, it is crucial that households’
portfolios across the distribution are heterogeneous. Table 1 shows a significant
heterogeneity in the composition of portfolios across the wealth distribution.
Moving toward the top, households hold a larger share of financial assets and a
smaller share of non-financial assets. Throughout the paper, we will show how
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TABLE 1. Average composition of portfolios across the wealth distribution
(1989Q3-2019Q4)

Bottom 50% Next 40% Next 9% Top 0.9% Top 0.1%

Assets (% of total)

Nonfinancial assets 71.65 42.41 26.46 20.04 13.57
Real estate 51.14 34.71 22.48 16.69 9.08
Consumer durables 20.51 7.70 3.98 3.35 4.49
Financial assets 28.35 57.59 73.54 79.96 86.43
Deposits 6.39 10.60 11.47 10.77 9.20
Corporate equities and mutual funds 2.57 6.98 16.65 28.90 32.77
Private businesses 2.52 5.02 9.63 18.45 23.70
Pension entitlements 10.78 29.30 28.52 9.91 3.60
Other assets 6.09 5.70 7.27 11.92 17.15

Liabilities (% of total)

Home mortgages 60.24 77.74 81.03 69.79 49.08
Consumer credit 36.03 19.36 10.25 7.66 10.89
Other liabilities 3.72 2.90 8.72 22.55 40.02

Wealth-to-asset ratio 27.49 81.04 92.02 95.85 98.86

Notes: For each wealth group, the table shows average shares of wealth and type of assets in total
assets and type of liabilities in total liabilities. The table reports simple averages between 1989Q3
and 2019Q4. Other assets include U.S. government and municipal securities, corporate and foreign
bonds, loans, life insurance reserves, and miscellaneous assets. Similarly, other liabilities are
include depository institutions loans n.e.c., other loans and advances, deferred and unpaid life
insurance premiums.

such heterogeneity in portfolios shapes the distributional effects of monetary
policy. Real estate and consumer durables together account for more than 70% of
total assets for households in the bottom 50%, while the importance of corporate
equities, mutual funds and private businesses increases for wealthier groups.
Pensions account for nearly one-third of total assets for households in the next
40% and the next 9% of the distribution. Home mortgages make up the bulk of
liabilities, and their relative importance grows with wealth levels except for the
top 1%. Conversely, the share of consumer credit declines as we move up in the
distribution.
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3. Econometric methodology

In this section, we first present the econometric approach used to estimate the
distributional effects of monetary policy. Then, we describe the identification of
monetary policy shocks.

3.1. VARModel

Model. The core framework for our analysis is the following VAR model:

yt
n×1
= c
n×1 +

p
∑
j=1

B j
n×n

yt− j + ut
n×1

with ut ∼ N ( 0
n×1, Σ

n×n) (1)

where yt is a (n × 1) vector of endogenous variables, c is a (n × 1) constant vec-
tor, B j are (n × n)matrices of parameters with j = 1, . . . , p, ut is a (n × 1) vector
of reduced-form innovations with zero mean and variance-covariance matrix Σ.
Time is indexed by t = 1, . . . ,T, each time period is a quarter, and the lag length is
p = 4. To address the challenge of dimensionality resulting from a relatively large
number of parameters compared to the sample size, we estimate the model using
a Minnesota prior whose hyperparameters are obtained through the hierarchi-
cal approach of Giannone, Lenza, and Primiceri (2015). Appendix B.1 provides
additional implementation details.

Specification. We use different specifications of the VAR model in equation (1).
We start with a standard model in which the vector of endogenous variables yt
includes, in the following order, the monetary policy surprise series (described
in Sections 3.2 and 3.3), real GDP, the consumer price index, the excess bond
premium (Gilchrist and Zakrajšek 2012), and the policy variable. In the model for
conventional (unconventional) monetary policy, the surprise series is ŝRt (̂s

LSAP
t ),

and the policy variable is the 1-year Treasury yield (term spread). The term spread
is the difference between the 10-year and the 3-month Treasury yields. We refer to
these specifications as themodelswithmacroeconomic data, and all the details are
summarized in Table 2, Panel A. We then augment these models with the balance
sheet components from the DFA to study the distributional effects of monetary
policy (Table 2, Panel B). More specifically, we estimate a separate VAR model
for each wealth group and each type of monetary policy shock. Interest rates,
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spreads and ratios are expressed in percent. All remaining variables are expressed
in levels of their natural logarithms. Nominal variables, includingmacroeconomic
and distributional variables, are deflated using the consumer price index. Models
for conventional monetary policy are estimated using quarterly time series from
1989Q3 to 2019Q4, and for unconventional monetary policy from 1992Q3 to 2016Q4.

TABLE 2. Models and variables description

Series Unit Source

Panel A:Models with macroeconomic data
1 Policy shock:
Interest rate surprise (̂sRt ) Sections 3.2
Asset purchase surprise (̂sLSAPt ) Sections 3.3

2 Real GDP BoC 2012$ Bureau of Economic Analysis
3 Consumer price index 2015 = 100 Bureau of Economic Analysis
4 Excess bond premium Percent Gilchrist and Zakrajšek (2012)
5 Interest rate or spread:
1-year Treasury Rate Percent McCracken, Ng et al. (2021)
Term spread Percent McCracken, Ng et al. (2021)

Panel B:Models augmented with Distributional Financial Accounts data for each wealth group i
Model with macroeconomic data +

6 Consumer durablesi Bil. of 2015$ DFA
7 Real estatei Bil. of 2015$ DFA
8 Depositsi Bil. of 2015$ DFA
9 Pension entitlementsi Bil. of 2015$ DFA
10Corporate equities and mutual fundsi Bil. of 2015$ DFA
11Private businessesi Bil. of 2015$ DFA
12Home mortgagesi Bil. of 2015$ DFA
13Consumer crediti Bil. of 2015$ DFA
14Net wealthi Bil. of 2015$ DFA

Notes: DFA is the Distributional Financial Accounts. Bil. is billions. Real estate assets are owner-
occupied real estate including vacant land and mobile homes at market value. Deposits include
checkable deposits and currency, time deposits and short-term investments, and money market
fund shares. Pension entitlements includes defined contribution (DC) pension plans, accrued
benefits to be paid in the future from defined benefit (DB) plans, and annuities sold by life insurers
directly to individuals. Corporate equities and mutual funds exclude equities and mutual fund
shares owned through DC pensions. Private businesses (or equity in noncorporate business) is
proprietors’ equity in noncorporate business (including non-publicly traded businesses and real
estate owned by households for renting out to others). Home mortgages are residential home
mortgage loans as reported by lenders. Consumer credit includes credit card, student loan, and
vehicle loan balances, and other loans extended to consumers.
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Identification. To obtain impulse responses, we use a monetary policy surprise
series as an internal instrument in a VAR. Specifically, the internal instrument
approach involves ordering the instrument first in the VAR and then estimate the
dynamic effects to the first orthogonalized residual (Plagborg-Møller and Wolf
2021). In our application, the instruments are the monetary policy surprise series
ŝit (with i = R,LSAP) and their construction is described in Sections 3.2 and 3.3.

Let zt be a generic instrument (in our case, ŝRt or ŝ
LSAP
t ), εpt be the monetary

policy shock and ε
q
t be a (n − 1) × 1 vector of other structural shocks. The internal

instrument approach requires the instrument zt to be correlated with the shock
of interest εpt , to be orthogonal to all other shocks ε

q
t as well as to all leads and

lags of the structural shocks. Formally, we assume:

E[ztε
p′
t ] ≠ 0 (2)

E[ztε
q′
t ] = 0 (3)

E[ztεt+k] = 0, for k ≠ 0 (4)

where (2) is the relevance condition with the structural shock of interest, (3) is
the exogeneity condition with the remaining structural shocks, and (4) is the
orthogonality condition to leads and lags of the structural shock. Under these
assumptions, we can estimate the causal effect of monetary policy by augmenting
the VAR with each monetary policy surprise series. The internal instrument strat-
egy has the favorable property that it leads to consistent estimates of the impulse
responses even if the instrument is not invertible (Plagborg-Møller and Wolf 2021;
Li, Plagborg-Møller, and Wolf 2024; Forni, Gambetti, and Ricco 2022).

3.2. Conventional monetary policy: interest rate shock

A common approach to the identification of monetary policy shocks is to measure
high-frequency changes in interest rates around policy announcements. This
strategy assumes that asset prices respond solely tomonetary policy shocks within
a short window around policy announcements. However, surprise series identified
in this way may be subject to endogeneity problems if the central bank possesses
private information about the state of the economy (Miranda-Agrippino and Ricco
2021; Jarociński and Karadi 2020) or if both the central bank and economic agents
react to publicly available economic news (Bauer and Swanson 2023). To address
these problems, we use the series of Jarociński and Karadi (2020), which isolates
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puremonetary policy surprises basedon thenegative comovement between changes
in the 3-month federal funds futures rate and the S&P500 stock price index around
policy announcements. Changes in these futures reflect the overall stance of
monetary policy by capturing both the actual rate setting and the near-term path
of future rates.

In our application, using a monetary policy surprise series, such as that in
Jarociński and Karadi (2020), as an internal instrument in a quarterly VAR is
challenging for two reasons. First, the DFA starts in 1989, so identification relies
on a relatively recent sample in which exogenous policy shocks are less frequent
and smaller in magnitude (Ramey 2016). Second, the quarterly frequency of the
DFA implies that monetary surprises are averaged over longer periods, reducing
the information content that can be used for identification. Taken together, these
features imply a lower signal-to-noise ratio of the surprise series in the post-1989
quarterly sample: the proxy contains less monetary-policy-related variation, while
its idiosyncratic noise component does not necessarily shrink proportionally. As
we show in a simple theoretical argument in Appendix B.2, when the variance of
the structural monetary policy shock becomes smaller relative to the noise in the
proxy, the correlation between the instrument and the structural shock declines,
weakening the ability of the surprise series to identify the shock of interest.

To improve the informativeness of the surprise series in the internal-instrument
VAR, we propose a two-step procedure, formally motivated in Appendix B.2. In
the first step, we estimate a monthly Proxy VAR over the period July 1979–Decem-
ber 2019 and obtain a monetary policy surprise series.5 This allows us to exploit
a longer sample at a higher frequency with a richer information set, including
episodes with greater exogenous variation in monetary policy (e.g., the Volcker
disinflation). As a result, the estimated shock series is more tightly linked to mon-
etary policy innovations and less affected by measurement noise. In the second
step, we aggregate the monthly surprise series to a quarterly frequency and use it
as an internal instrument in the VAR.6 In the text, we refer to the orthogonalized

5TheProxyVAR includes six lags and the following variables: the log of industrial production, the
log of the consumer price index, the unemployment rate, the excess bond premium of Gilchrist
and Zakrajšek (2012), the log of a commodity price index, and the 1-year Treasury rate as the
policy variable. The F-statistic in the first stage is 10.9, above the threshold of Stock, Wright, and
Yogo (2002). We confirm the invertibility condition of the identified shock using the test in Forni,
Gambetti, and Ricco (2022) (see Table B.1 in Appendix B.3).

6An alternative would be to use the surprises of Jarociński and Karadi (2020) as an external
instrument in a quarterly Proxy VAR with distributional data. However, the low frequency and the
short sample leads to the same weak instrument problem highlighted in Appendix B.2.
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residual in the internal-instrument VAR for conventional monetary policy as the
interest rate shock (̂sRt ).

3.3. Unconventional monetary policy: asset purchase shock

To identify surprise changes in unconventional monetary policy, we use the large-
scale asset purchase factor of Swanson (2021). This factor represents one of the
principal components that explain asset price changes around monetary policy
announcements between July 1991 and June 2019. By construction, the large-scale
asset purchase factor is uncorrelated with other factors capturing changes in the
federal funds rate and forward guidance, making it an appropriate measure of
"the component of FOMC announcements that conveys information about asset
purchases above and beyond changes in the federal funds rate itself" (ibid., p.
37).7

In contrast to the conventional monetary policy shock, the large-scale asset
purchase factor of Swanson (2021) covers all major events associated with uncon-
ventional policies (QE1, QE2 and QE3) over the sample under analysis. This makes
the identification strategy a straightforward task, as the signal-to-noise ratio of
the surprise series is at its maximum. To enhance comparability between the two
procedures, we purge the large-scale asset purchase factor from the information
contained in Greenbook forecasts, as in Miranda-Agrippino and Ricco (2021), and
obtain an informationally-robust asset purchase surprise series. In the text, we
refer to its orthogonalized residual from the internal-instrument VAR as the asset
purchase shock (̂sLSAPt ). Further details of this procedure can be found in Appendix
B.4, along with a plot of both shocks (Figure B.1).

4. Results

Wenow examine the effect of interest rate and asset purchase shocks on thewealth
distribution.

7Swanson (2021) shows that changes in the large-scale asset purchase factor have small effects
on yields at short maturities but a larger impact on long-term rates, particularly on Treasury
bonds.
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4.1. Macroeconomic effects of monetary policy

We begin our analysis by examining the impact of monetary policy on macroeco-
nomic aggregates using the models in Table 2, Panel A. Figure 2 plots the impulse
responses normalized to produce a 1% response in real GDP three quarters after
the shock. We adopt this normalization convention to facilitate comparison across
models, and we maintain it throughout the article. In addition, following our sign
convention, the impulse responses trace the effects of expansionary monetary
policy shocks.

An interest rate shock leads to an immediate decline of about 60 basis points
in the 1-year Treasury rate. Similarly, an asset purchase shock narrows the term
spreadby about 30basis points. Both thedecline in interest rates and thenarrowing
of the spread are statistically significant, with a faster reversion observed after
an interest rate shock. Consistent with previous research on the macroeconomic
effects of monetary policy, both shocks increase real GDP, raise the price level,
and ease financial conditions as measured by the excess bond premium (Gertler
and Karadi 2015; Ramey 2016).8
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FIGURE 2. Macroeconomic effects of monetary policy

Notes: The figure shows the impulse response functions to an interest rate (solid line) and an asset
purchase (solid line with markers) shock estimated using the Bayesian VAR described in Table 2,
Panel A. Impulse responses are normalized to generate a 1% response of real GDP after 3 quarters.
Solid lines are median impulse responses from the posterior distribution. Shaded areas are 68%
and 90% posterior coverage bands.

8The persistent real effects of monetary policy are consistent with theoretical models that
feature consumption habits, variable capital utilization, and staggered wage contracts (see, for
example, Christiano, Eichenbaum, and Evans 2005). However, in a robustness check using local
projections we find less persistence effects of monetary policy (see Figure D.5).
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4.2. Monetary policy and wealth inequality

To evaluate the distributional effects of monetary policy shocks, we estimate the
augmented models in Table 2, Panel B. We do so using a different model for
each type of shock and wealth group. Each model includes consumer durables,
real estate, deposits, pension entitlements, corporate equities and mutual funds,
private businesses, home mortgages, consumer credit, and net wealth. Together,
these categories account for most of assets (Figure A.2) and liabilities (Figure A.3)
across wealth groups.9

To illustrate the impact of monetary policy shocks on net wealth across the
wealth distribution, we focus on the percentage change in real net wealth resulting
from monetary policy shocks at specific points in time (impact and one, three,
and six years after the shock). We interpret the impact and one-year responses
as short-term distributional effects of monetary policy. Similarly, the three- and
six-year responses represent the medium-run effects. We report the short- and
medium-run effects of monetary policy shocks on net wealth across the wealth
distribution in Figure 3 and Figure 7, and discuss them separately for each type of
shock in the following. In each figure, we report 68% and 90% credibility intervals
from the posterior distribution. It is worth noting, however, that the posterior
intervals are relatively wide, whichmay reflect the nature of the DFA. As discussed
in Section 2, the disaggregation error introduced by the Chow–Lin interpolation
method, although small, can potentially inflate the uncertainty surrounding the
estimated effects of monetary policy.

We then examine the impact of monetary policy shocks on wealth inequality
by using the estimated impulse responses to derive the implied changes in wealth
shares induced by each shock. Specifically, for each group i, we denote wit as
real net wealth, wi = 1/T∑∀t wit as the average real net wealth in our sample, and
pi = wi/∑∀iwi as the average wealth share. We then simulate the evolution of real
net wealth for each group i using the following equation:

wih = wi(1 + IRFih) with h = 0, . . . , 24. (5)

The term IRFih represents the response of net wealth of group i in period h to a
9We focus ourmain analysis onnetwealth and its distribution. The assets and liabilities included

in the VARmodels allow us to isolate the channels throughwhichmonetary policy shocks affect the
distribution of household wealth. For completeness, we report the responses of all other balance
sheet variables included in the model in Appendix E, Figure E.2 and Figure E.2.
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monetary policy shock. Finally, we compute the implied deviation in net wealth
share from its average (∆pih) for each group i using the following formula:

∆pih = pih − pi with pih =
wih
wh

and wh = ∑
∀i
wih. (6)

We report the effect of monetary policy on wealth shares in Figure 4 and Figure 8
and consider the top 1% wealth share as measure of wealth inequality.10

Finally, we examine two channels that underlie the distributional effects of
monetary policy. The first channel we study – the housing wealth channel – is
particularly important for the lower part of the wealth distribution, owing to the
prominence of housing in their asset holdings. The second channel we examine
involves the response of corporate equities and mutual funds to monetary policy
shocks. This channel is particularly important for the upper part of the wealth
distribution, owing to the prominence of these assets in their portfolios.11

Below, for each type of monetary policy, we present the estimated effects on
the level of wealth, examine the implied effects on wealth inequality, and explore
the channels through which these effects materialize.

4.3. Interest rate shock

Figure 3 shows that an interest rate shock generates a hump-shaped response in
aggregate net wealth. This aggregate pattern, however, masks substantial hetero-
10We focus on the top 1%because this is the share ofwealth that, according to various sources, has

increased significantly in the US since the 1980s (see Figure 2 in Blanchet and Martínez-Toledano
2022). However, when showing the impact of monetary policy on wealth inequality, we report
changes in wealth shares for all groups, including the top 0.1% and the top 10%, for the sake of
completeness.

11We emphasize that in our analysis of the channels driving the effects of monetary policy, we
focus on the influence of individual asset classes (e.g., real estate) and liabilities (e.g., mortgages)
without separating the role of asset prices from non-price effects (e.g., saving). Hence, our impulse
responses reflect both the effect of prices and investment, as it is for example for the case of real
estate and corporate equities in Figure C.3. The asset price or capital gains channel has received
considerable attention in the literature on the distributional effects ofmonetary policy also because
the most direct effects of monetary policy are often observed in financial markets (Paul 2020;
De Luigi et al. 2023). We examine the role of this channel in detail in Appendix F where we show
that the response of capital gains to monetary policy is larger at the top of the wealth distribution.
Moreover, for individual assets, we show that the response of capital gains to a monetary policy
shock depends on the relative importance of each asset in total wealth for each group. However,
we find that the effects of monetary policy shocks are only temporary and cannot explain our
findings of persistent effects on net wealth following an interest rate shock.

17



Agg
re

ga
te

Bot
to

m
 5

0%

Nex
t 4

0%

Nex
t 9

%

Top
 0

.9
%

Top
 0

.1
%

-30

-25

-20

-15

-10

-5

0

5

10

15

%

Impact Year 1 Year 3 Year 6

FIGURE 3. Change in net wealth after an interest rate shock

Notes: The figure shows the response of real net wealth to an interest rate shock estimated from
the group-specific Bayesian VAR described in Table 2, Panel B. Net wealth is deflated using the
consumer price index. Markers are median impulse responses from the posterior distribution.
Intervals are 68% posterior coverage bands. Impulse responses are normalized to generate a 1%
response of real GDP after 3 quarters. See Figure C.2 in Appendix C for the full impulse response
functions.

geneity across the wealth distribution, as the effects vary by group.12

Consider the bottom 50% and the top 0.1%. For the bottom half of the distribu-
tion, net wealth initially rises, with a significant peak increase of 10.3% reached
the quarter following the shock (see also Figure C.2 for the full dynamic response).
In the medium-run, however, this initial gain fully reverses, with a striking and
statistically significant decline of 12% six years after the shock. For the top 0.1%,
the impact increase in net wealth is smaller in percentage terms but statistically
significant. Thereafter, the response remains positive but is no longer significant.
Across the remaining groups, the contemporaneous impact is always positive and
statistically significant. The next 40% exhibits a similar pattern to the bottom 50%,
though its medium-term decline is not statistically significant. Interestingly, for
the next 9% and the top 0.9% of the distribution, net wealth continues to rise in
the medium term, albeit these effects are not precisely estimated.

Wenext examine the effect of an interest rate shock onwealth inequality. Figure
4 plots the full dynamics of wealth shares, shown as deviations from their sample
averages (solid lines with markers).13 An expansionary interest rate shock reduces
12Figures C.1 and C.2 in Appendix C plot the full impulse responses of the aggregate balance

sheet and of net wealth across groups.
13Table C.1 in Appendix C reports the percentage change in net wealth, the corresponding (real)

dollar change, and the implied change in wealth shares following an interest rate shock. Reporting
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FIGURE 4. Change in wealth shares after an interest rate shock

Notes: The figure shows the implied response of wealth shares to an interest rate shock. Implied
changes in wealth shares are expressed in deviation from their sample averages and using the
median impulse response. See Section 4.2 for more details in the derivation of changes in wealth
shares.

inequality in the short-run but increases it in the medium-run, as indicated by
the response of the top 1% wealth share. The initial decline in inequality is driven
primarily by an increase in the wealth share of the next 40% and a decline in that
of the top 0.9%. The bottom 50%, by contrast, experiences only a modest increase
in its wealth share despite displaying the largest percentage increase in net wealth.
This is a predictable outcome given that its average share of total wealth is just
2.34% over the sample period. In the medium-run, inequality rises: the top 1%
wealth share increases, driven mainly by the top 0.9%. Within the bottom 99%,
we observe a pronounced decline in the wealth share of the bottom 90%.

We next turn to the two channels driving these results: housing and corporate
equities and mutual funds.

4.3.1. Housing wealth channel

An interest rate shock generates a pronounced boom–bust pattern in net wealth
for the bottom 50%. For this group, the shock initially increases real estate val-
ues relative to home mortgage liabilities, producing a short-run expansion in
net housing wealth (Figure 5, Panel A, first row). In the medium-run, however,

dollar changes helps to highlight that seemingly uniform percentage responses can translate into
highly heterogeneous effects on wealth accumulation and distribution, depending on initial wealth
levels.
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mortgage balances rise persistently relative to real estate holdings, causing net
housing wealth to decline. Given the central role of housing in the balance sheet
of households in the bottom 50%, it is plausible that the overall response of net
wealth to monetary policy for this group is driven almost entirely by changes in
net housing wealth.

To assess the importance of net housing wealth, we re-estimate the models
in Table 2, Panel B, replacing net wealth with non-housing wealth (defined as
net wealth minus net housing wealth). Figure 5, Panel A, second row, presents
the outcomes of this exercise. For the bottom 50%, we now find no evidence of a
boom–bust pattern but rather an essentially flat response, thus confirming the key
role of housing for this group. For higher-wealth groups, particularly the top 1%,
housing constitutes a smaller share of total assets and plays a more limited role
in shaping their response to an interest rate shock. Accordingly, the difference
between net wealth and non-housing wealth largely disappears as wemove toward
the top of the distribution.

We now turn to the implications of housing for the distributional effects of
an interest rate shock. Figure 6, Panel A, plots the implied changes in wealth
shares derived from the response of non-housing wealth (bars). We compare the
dynamics of the bottom 99% and top 1% wealth shares based on non-housing
wealth (solid line with circles) with the baseline results from total net wealth (solid
line with crosses). When housing is excluded, the initial reduction in inequality is
more short-lived: by the second year (quarter 8) after the shock, the non-housing
wealth share of the top 1% begins to rise while that of the bottom 99% falls, and
both trends persist thereafter. This pattern arises because the expansion in net
housing wealth experienced by the bottom 50%, and, to a lesser extent, by the
next 40%, is removed. The importance of housing for the bottom 50% is further
highlighted from their negligible contribution to movements in the bottom 99%
share of non-housing wealth.
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FIGURE 5. Interest rate shock: channels

Notes: The figure shows the impulse response functions to an interest rate. Baseline refers to the response of net wealth. W/o housing refers to the
response of non-housing wealth (net wealth net of real estate and home mortgages) in Panel A. W/o corp. eq. refers to the response of net wealth
net of corporate equities and mutual funds in Panel B. Impulse responses are normalized to generate a 1% response of real GDP after 3 quarters.
Solid and dashed lines are median impulse responses from the posterior distribution. Shaded areas are 68% posterior coverage bands.
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4.3.2. Corporate equities andmutual funds channel

We now turn to the role of corporate equities andmutual funds, applying the same
strategy used for housing. Figure 5, Panel B (first row), shows that these assets
increase briefly in the short-run following an interest rate shock. This response
closely tracks the dynamic of stock prices (see Figure C.3) in Appendix).

Panel B (second row) then reports the response of net wealth excluding cor-
porate equities and mutual funds, alongside the baseline results. For the bottom
50%, these assets play virtually no role in shaping the response of net wealth to
an interest rate shock. Their importance, however, increases steadily across the
distribution. For the top 1% in particular, the short-run increase in net wealth
observed in the baseline disappears once these assets are excluded, indicating
that corporate equities and mutual funds constitute the primary channel through
which monetary policy affects wealth at the top. Moreover, the strong similarity
between the responses of corporate equities and mutual funds and those of stock
prices (see Figure C.3 in Appendix) suggests that the wealth gains at the top largely
reflect revaluation effects.

Figure 6, Panel B, illustrates how corporate equities and mutual funds con-
tribute to the distributional effects of an interest rate shock. In the baseline model,
an interest rate shock initially reduces inequality but raises it in the medium-run
(solid line with crosses). When these assets are excluded, the short-run reduction
in inequality becomes slightly stronger, while the medium-term increase is much
smaller (solid line with circles). This difference is partly driven by the behavior
of corporate equities and mutual funds held by the top 0.9%, whose gains rise
beyond the increase in stock prices. Because corporate equities constitute almost
one third of the top 0.9%’s portfolio, shutting down this source of wealth growth
nearly eliminates the medium-run rise in the wealth share of the top 1%.

Finally, the wealth share of the bottom 50% is almost unchanged when corpo-
rate equities and mutual funds are excluded, as these assets represent less than 3
percent of their balance sheets. For this group, we still observe a sizable medium-
term decline in its wealth share, reinforcing the central role of net housing wealth
documented earlier.
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FIGURE 6. Interest rate shock and wealth inequality: channels

Notes: The figure shows the implied response of wealth shares to an interest rate shock. In Panel
A, vertical bars and solid lines with circles are changes in wealth shares with wealth defined as
non-housing wealth (net wealth net of real estate and home mortgages). In Panel B, vertical bars
and solid lines with circles are changes in wealth shares with net wealth defined as total assets
minus all debts and liabilities, net of corporate equities andmutual funds (Panel B). In both panels,
Solid lines with crosses are changes in wealth shares with net wealth defined as total assets minus
all debts and liabilities (baseline). Implied changes in wealth shares are expressed in deviation
from their sample averages and using the median impulse response. See Section 4.2 for more
details in the derivation of changes in wealth shares.

4.4. Asset purchase shock

We now turn to the distributional effects of unconventional monetary policy. An
asset purchase shock initially increases net wealth both in the aggregate and
across wealth groups with the effects dissipating in the medium-run. The only
exception is the next 40%, the shock has almost no effect on net wealth at all
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horizons. However, although the shape of the responses is similar across groups,
the size varies. As before, it is useful to contrast the bottom 50% with the top of
the distribution, as these groups present very different portfolio compositions.
For the bottom 50%, an asset purchase shock significantly raises net wealth in the
short-runwith larger responses relative to all other groups (7.6% at impact and 7.8%
after one year). Thereafter, the effect reverts toward zero. For the top 0.1%, instead,
we observe a stronger cyclicality: net wealth initial increases, then decreases, and
finally fully reverts toward zero. These effects, however, are significant only at the
68% credibility intervals.

Figure 8 indicates that an asset purchase shock initially increases wealth in-
equality, but this effect is transitory (solid lines with markers).14 An expansionary
asset purchase shock increases inequality (as measured by the top 1% wealth
share) in the short-run, with no lasting effect in the medium-run. Despite record-
ing the largest growth in net wealth, the bottom 50% experiences a comparatively
small increase in its wealth share, reflecting its very low initial level of wealth.
The initial rise in inequality is mainly driven by a decline in the wealth share of
the next 40%, reflecting that their net wealth remains unchanged in the short-run
while it increases for all other groups. The top 0.9% also contributes substantially
to the increase in inequality. Over time, consistent with the transitory effects on
wealth of most groups, the top 1% share gradually returns to its pre-shock level.
Following the same approach we used for conventional monetary policy, we now
proceed to examine the role of housing and corporate equities and mutual funds.

4.4.1. Housing wealth channel

An asset purchase shock has mixed effects on real estate and home mortgages
across the wealth distribution (Figure 9, Panel A, first row). For the bottom 50%,
real estate values initially increase but subsequently decline, though not persis-
tently. For households between the 50th and 99th percentiles, real estate falls on
impact but gradually reverts toward its pre-shock level. At the top of the distribu-
tion, the response is small and not statistically significant. Interestingly, house
prices appear to play little or no role in driving these movements in real estate
values (see Figure C.3). The response of homemortgages also varies across groups:
mortgages fall for the bottom 50% and the next 40%; they rise temporarily for the

14As with the interest rate shock, Table C.2 in Appendix C reports the changes in wealth sharers
along with the corresponding dollar changes in real net wealth.
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FIGURE 7. Change in net wealth after an asset purchase shock

Notes: The figure shows the response of real net wealth to an asset purchase shock estimated from
the group-specific Bayesian VAR described in Table 2, Panel B. Net wealth is deflated using the
consumer price index. Markers are median impulse responses from the posterior distribution.
Intervals are 68% posterior coverage bands. Impulse responses are normalized to generate a 1%
response of real GDP after 3 quarters. See Figure C.2 in Appendix C for the full impulse response
functions.

next 9% before declining; they increase together with real estate for the top 0.9%;
and they rise, though somewhat erratically, for the top 0.1%.

To better understand how the housing wealth channel operates for very differ-
ent types of households, we focus again on the bottom 50% and the top 0.1%. For
the bottom 50%, the combination of a temporary increase in real estate and an
immediate, persistent decline in mortgages leads to a rise in net housing wealth.
The implication of this pattern is visible in the second row of Figure 9, Panel
A: when the influence of real estate and mortgages is removed, the short-run
increase in net wealth becomes noticeably smaller. Non-housing wealth (dashed
line) does increase for this group, but much less than total net wealth (solid line
with markers). The rise in non-housing wealth appears to be driven primarily by
other components, most notably pension entitlements. At the opposite end of the
distribution, we find no meaningful contribution from the housing wealth chan-
nel, consistent with the greater portfolio diversification of wealthy households.
Likewise, this channel plays only a limited role for all groups in between.

Figure 10, Panel A, illustrates the implications for wealth inequality. An asset
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Notes: The figure shows the implied response of wealth shares to an interest rate shock. Implied
changes in wealth shares are expressed in deviation from their sample averages and using the
median impulse response. See Section 4.2 for more details in the derivation of changes in wealth
shares.

purchase shock initially raises inequality, both in non-housing wealth (solid line
with circles) and in net wealth (solid line with crosses). Inequality in non-housing
wealth increases in the medium-run before gradually returning to baseline. The
wealth share of the bottom 50% in non-housing wealth remains essentially flat,
reflecting the fact that housing is by far the dominant component of their balance
sheets. Overall, excluding housing onlymarginally alters themovements in wealth
shares, and the transitory nature of the distributional effects remains.

4.4.2. Corporate equities andmutual funds

An asset purchase shock raises corporate equities and mutual funds across the
distribution for roughly two to three years before these assets revert (Figure 9,
Panel B, first row). For the bottom 90%, this response closely mirrors movements
in stock prices (see Figure C.3). For the top 10%, however, two interesting dynamics
emerge. First, although the initial rise in corporate equities and mutual funds
matches the response of stock prices, the response of these assets begin to revert
earlier. Second, before returning to baseline, their response briefly turns nega-
tive. These patterns suggest that households in the top 10%may rebalance their
portfolios after the appreciation, either by realizing capital gains or by shifting
appreciated assets into retirement accounts not subject to capital gains taxation
(Campbell, Robbins, and Wylde 2025).
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Figure 9, Panel B, second row, examines how these movements contribute
to the response of net wealth. For the top 10%, corporate equities and mutual
funds explain the short-run increase and subsequent medium-run decline in net
wealth, especially for the next 9%. For all other groups, particularly the bottom
50%, corporate equities and mutual funds play only a marginal role.

Finally, we assess the role of these assets in shaping the distributional effects of
an asset purchase shock (see Figure 10, Panel B). When these assets are excluded,
the short-run increase in the wealth share of the top 1% is noticeably smaller than
in the baseline (solid lines with circles against solid lines with crosses). In the
medium-run, however, excluding these assets causes the asset purchase shock
to raise inequality even at longer horizons. This pattern reflects the fact that
corporate equities and mutual funds rise sharply in the short-run but smoothly
decline in the medium-run.
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FIGURE 9. Asset purchase shock: channels

Notes: The figure shows the impulse response functions to an asset purchase. Baseline refers to the response of net wealth. W/o housing refers to
the response of non-housing wealth (net wealth net of real estate and home mortgages) in Panel A. W/o corp. eq. refers to the response of net
wealth net of corporate equities and mutual funds in Panel B. Impulse responses are normalized to generate a 1% response of real GDP after 3
quarters. Solid and dashed lines are median impulse responses from the posterior distribution. Shaded areas are 68% posterior coverage bands.
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4.5. Discussion

The results in this section provide new evidence on how different types of mone-
tary policy affect wealth inequality. A central stylized fact emerges: interest rate
and asset purchase shocks generate very different distributional dynamics. An
interest rate shock leads to long-lasting changes in the wealth share of the top
1%, whereas an asset purchase shock induces cyclical fluctuations that largely
dissipate at longer horizons. Moreover, monetary policy shocks matter for the
dynamics of wealth shares well beyond the simple top 1% versus bottom 99% split,
indicating persistent effects across the entire wealth distribution. These patterns
are consistent with recent heterogeneous-agent models, which also find persistent
movements in wealth shares in response to business-cycle shocks (Bayer, Born,
and Luetticke 2024). Another important result is the reversal in net wealth for
the bottom 50% following an interest rate shock, which contributes both to the
evolution of their wealth share and to the overall distributional impact of mone-
tary policy. Before studying this reversal in more detail in Section 6, it is useful to
review the distinct mechanisms through which asset purchases and interest rate
policies generate different distributional consequences.

First, asset prices respond differently to interest rate and asset purchase shocks
(see Figure C.3). An interest rate shock produces a persistent, hump-shaped in-
crease in house prices, but only short-lived, albeit large, effects on stock prices.
By contrast, an asset purchase shock has small effects on house prices but large
and persistent effects on stock prices.15 Understanding the distributional conse-
quences of these price movements requires considering the structure of portfolio
compositions. For example, we find that groups with portfolios heavily concen-
trated in housing, such as the bottom 50%, experience relatively larger gains in
net wealth after an interest rate shock that raises house prices. Other groups also
benefit from higher house prices, but the impact on their net wealth is smaller
because their portfolios are more diversified and, at the top of the distribution,
skewed toward equities. Similarly, the rise in stock prices following monetary
policy shocks primarily boosts the net wealth of households that hold a large share
of equities in their portfolios. For the United States, previous work has shown
15The small response of house prices to an asset purchase shock is consistent with Gorea,

Kryvtsov, and Kudlyak (2025), who find that list prices for properties that eventually sell do not
respond to monetary policy shocks. Most house price indices, including the Case–Shiller index
used here, are based on sale prices rather than list prices.
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FIGURE 10. Asset purchase shock and wealth inequality: channels

Notes: The figure shows the implied response of wealth shares to an asset purchase shock. In
Panel A, vertical bars and solid lines with circles are changes in wealth shares with wealth defined
as non-housing wealth (net wealth net of real estate and homemortgages). In Panel B, vertical bars
and solid lines with circles are changes in wealth shares with net wealth defined as total assets
minus all debts and liabilities, net of corporate equities andmutual funds (Panel B). In both panels,
Solid lines with crosses are changes in wealth shares with net wealth defined as total assets minus
all debts and liabilities (baseline). Implied changes in wealth shares are expressed in deviation
from their sample averages and using the median impulse response. See Section 4.2 for more
details in the derivation of changes in wealth shares.
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that asset price changes following interest rate shocks have distributional effects
precisely because the ultimate effect on net wealth depends on portfolio composi-
tion (Bartscher et al. 2022). Our findings confirm this mechanism for interest rate
policy and extend it to unconventional policy.

Second, borrowing helps explain further why asset purchases and interest rate
policies produce different distributional outcomes. After an interest rate shock,
we document that the value of real estate assets increase consistently across
the distribution, but home mortgages rise more at the bottom than elsewhere.
A relatively larger increase in mortgages at the bottom is consistent with the
idea that lower interest rates induce previously constrained households to enter
homeownership (Bhutta andRingo 2021) and stimulate refinancing activity (Berger
et al. 2021). These forces, combined with the different relevance of housing in
household portfolios, are central to understanding the heterogeneous effects of
an interest rate shock.

The response of mortgages is also crucial for the distributional effects of an
asset purchase shock. In this case, we find that an asset purchase shock leads to a
permanent decline in homemortgages for the bottom 90% and an increase for the
top 10%. This divergence is consistent with the segmentation of the U.S. mortgage
market, which causes the effects of monetary policy to vary along several dimen-
sions. One important dimension is eligibility for purchase by the Federal Reserve
under QE programs. Di Maggio, Kermani, and Palmer (2020) show that QE1, which
largely focused on purchasing conforming MBS, raised refinancing activity and
reduced interest payments more for QE-eligible mortgages than for non-eligible
ones. Fuster and Willen (2010) find that the QE1 announcement affected mortgage
rates unevenly across borrowers, had little effect on home purchases, and stimu-
lated refinancing disproportionately among borrowers with high credit scores.
Other studies show that refinancing activity also varies along other dimensions of
inequality, including income (Agarwal et al. 2024) and race (Gerardi, Willen, and
Zhang 2023). Although our data do not allow us to observe credit scores, loan-to-
value ratios, or other borrower characteristics across the wealth distribution, it is
plausible that low-credit-score, low-income, and minority borrowers are concen-
trated outside the top 10% of the wealth distribution. Our finding of heterogeneous
responses of mortgages to asset purchase shocks across wealth groups thus likely
reflects underlying segmentations in the mortgage market. This suggests that the
interaction between the composition of large-scale asset purchases and mortgage
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market segmentation is a key determinant of the distributional effects of asset
purchases, an important avenue for future research.

5. Sensitivity analysis

In this section, we discuss some potential pitfalls of the econometric methodol-
ogy we use and show that the results are robust to deviations from our baseline
specification.

Interest rate shock. The method adopted by Jarociński and Karadi (2020) to isolate
pure monetary policy surprises assumes a non-negative response of stock prices.
Because stocks are an important component of household wealth, the assumption
might imply a specific response of wealth to the shock. We test the robustness
of our findings to this assumption by using alternative measures of interest rate
surprises. Specifically, we use the surprise series of Gertler and Karadi (2015),
Miranda-Agrippino and Ricco (2021), and Aruoba and Drechsel (2022). Based
on these alternative measures of interest rate shocks, the results remain largely
unchanged as shown in Figure D.3 in D.2.

Asset purchase shock. The large-scale asset purchase factor of Swanson (2021)
takes nonzero values in the years before the Great Recession, when the Federal
Reserve did not rely on unconventional policy. To rule out the possibility that our
results are driven by fluctuations in the large asset purchase factor before 2008,
we set the factor to zero for the quarters before 2008. Figure D.1 and Figure D.2
in the Appendix D.1 show that neither the macroeconomic nor the distributional
effects of an asset purchase shock are driven by pre-2008 fluctuations in the factor.

Model specification. To rule out that our medium-run estimates of the distribu-
tional effects of monetary policy are sensitive to using a VAR model, we increase
the lags of the model and use local projections as robustness checks. Figure D.4
shows that our baseline results are robust to increasing the VAR lag length to 6
and 8. As a further check, we estimate the dynamic effects of monetary policy
shocks using local projections.16 Figure D.6 shows that our findings are robust to
16Local projections are an alternative and popular method of estimating the dynamic impulse

response to a shock of interest. We use traditional (Jordà 2005) and smooth (Barnichon and
Brownlees 2019) local projections (see Appendix D.4 for more details).
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using local projections.

6. Conventional monetary policy and the wealth reversal

An important finding from the previous section is the wealth reversal experienced
by households at the bottom of the distribution following an interest rate shock.
In this section, we provide additional evidence on this reversal. We proceed in
two steps. First, we separate changes in net housing wealth that are driven by
price revaluation from those driven by changes in quantities. Second, we use
household-level data from the Panel Study of Income Dynamics (PSID) to study
the reversal in a panel setting, thereby addressing a key limitation of the SCF (and
therefore of the DFA), namely the lack of a true panel structure.

For an asset purchase shock, the joint responses of real estate and home mort-
gages also matter, but they play a smaller role. Even when we turn off housing, net
wealth still increases slightly, likely due to the response of pension assets. Several
features of the PSID, however, make it ill-suited for analyzing the distributional
effects of an asset purchase shock. First, asset purchases are likely to interact with
mortgage market segmentation and the PSID contains no detailed information on
mortgage characteristics. Second, the distributional effects of an asset purchase
shock occur also through corporate equities which are poorly covered by the PSID
as it underrepresents the very top of the wealth distribution. Third, the PSID offers
no information on pension wealth (apart from IRAs). For these reasons, in this
section we focus on conventional monetary policy and do not attempt to study the
distributional effects of asset purchase shocks using the PSID.

6.1. Price vs. Quantity

Figure 11 zooms in the dynamics of the wealth reversal for the bottom 50%. After
a shock, real estate holdings rise before gradually returning toward their pre-
shock level (panel A, solid line). The response of homemortgages is more sluggish
(panel B, solid line), but its response surpasses that of real estate and remains
significantly positive throughout the impulse response horizon. The combined
responses of real estate and home mortgages can potentially explain short-run
wealth growth and the medium-run reversal. This can be seen more clearly in
panel C, where we overlay the response of housing net wealth (real estate net of
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home mortgages) with that of total net wealth. This mechanism underlies what
we term the wealth reversal at the bottom of the wealth distribution.17

Part of the increase of real estate holdings can be explained by rising prices,
as shown in panel A.18 Revaluations and house prices, however, rise with a lag of
about four quarters before gradually reverting, suggesting that the initial jump
in real estate is driven by new investment activity stimulated by lower rates and
stronger housing market conditions, consistent with a reduction in the external fi-
nance premium (Bernanke, Gertler, and Gilchrist 1999) and increase participation
(Bhutta and Ringo 2021). Lower borrowing costs and higher net housing wealth
may encourage households to increase borrowing via home equity loans. Indeed,
Panel B shows that home equity loans increase in response to an interest rate
shock.19

17To obtain the impulse response of net housing wealth, we first compute the difference in
dollar changes in real estate and home mortgages implied by their respective impulse responses.
Then, we express the impulse response of housing net wealth as IRFh = wh/w − 1, where wh denotes
real housing net wealth h periods ahead and w is the average real housing net wealth over the
estimation sample (see also equation 5).
18Revaluations, or capital gains, are taken fromTable R.101 of the Financial Accounts.We allocate

the aggregate revaluations of real estate holdings to the bottom 50% of the wealth distribution
using their share of total real estate assets as weights. These revaluations are then cumulated over
time to construct a measure of the stock of real estate reflecting only price changes. The resulting
series is used to estimate impulse responses within a group-level VAR, in which real estate assets
are replaced by revaluations.
19To estimate home equity loans for the bottom 50% of the wealth distribution, we allocate

aggregate home equity loans reported for the total household sector in the table B.101h Balance
Sheet of Households table of the Financial Accounts. The allocation uses the bottom 50%’s share of
total mortgages as weights. The resulting series is then used to estimate impulse responses within
a group-level VAR, in which home mortgages are replaced by home equity loans.
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FIGURE 11. The wealth reversal at the bottom 50%

Notes: The figure shows impulse response functions to an interest rate shock. Panel A reports
median posterior impulse responses of real estate (solid line, with 68% posterior coverage bands),
revaluations (dashed line), and house prices (dotted line). Panel B reportsmedian posterior impulse
responses of home mortgages (solid line, with 68% posterior coverage bands) and home equity
loans (dotted line). Panel C reports median posterior impulse responses of net wealth (solid line,
with 68% posterior coverage bands) and the implied response of housing net wealth (dotted line).

6.2. The Panel Study of Income Dynamics

While the DFA provide a valuable starting point for estimating the effects of mon-
etary policy across the wealth distribution, their group-level structure introduces
an important limitation. Changes in wealth by percentile groups can conflate
two mechanisms: within-group changes in wealth for the same households, and
between-group (composition) effects, where households become poorer or richer
andmove across thewealth distribution. As a result, relying solely on the DFA does
not allow us to disentangle whether our estimates reflect the effect of monetary
policy on the same households over time or the effects of mobility across wealth
groups.

To better understand how monetary policy affects wealth dynamics at the
household level, we require a panel structure. The SCF, the gold standard for mea-
suring household wealth and the survey underlying the DFA, has only a repeated
cross-sectional structure. A natural alternative is the PSID, which has collected
wealth information every two years since 1999.

Before introducing the PSID in more detail, it is useful to recall some key dif-
ferences relative to the SCF and, by extension, the DFA (Insolera, Simmert, and
Johnson 2021; Cooper, Dynan, and Rhodenhiser 2019; Pfeffer et al. 2016). Com-
pared with the PSID, the SCF oversamples wealthy households, which is essential
for studying of wealth concentration. The SCF also provides amore detailed break-
down of assets and liabilities, capturing highly concentrated forms of wealth such
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as private business ownership. Another important difference concerns pension
assets: the PSID excludes pensions other than IRAs, whereas the SCF includes
defined-contribution (DC) retirement accounts such as 401(k)s. The DFA further
augment SCF-based wealth by incorporating defined-benefit (DB) pensions and
annuities recorded in the national accounts but not directly measured in the SCF.
These differences prevent us from establishing a clear mapping between wealth
groups in the DFA and the PSID when using the latter to estimate the effects of
monetary policy. Despite these limitations for analyzing assets concentrated at
the very top, the PSID is well suited for studying housing wealth, which dominates
the balance sheets of middle- and lower-wealth households.

To study the wealth reversal, we use the PSID–SHELF Longitudinal File (Pf-
effer, Daumler, and Friedman 2025), which provides a harmonized version of
core PSID variables, including wealth and its components. We exploit all avail-
able waves between 1999 and 2019. Sample restrictions follow Blundell, Pistaferri,
and Saporta-Eksten (2016). We exclude households from the Survey of Economic
Opportunities and focus on households whose head was born after 1920, is aged
between 20 and 70, and for whomnet wealth can be observed. In addition, we drop
household–wave observations (138 in total) with extreme changes in net wealth.
When estimating the effects of monetary policy, we further restrict the sample to
households observed for at least four consecutive waves. This setup allows us to
trace wealth responses at the household level over a horizon comparable to the
impulse response functions obtained from the DFA-based VAR.

In the PSID, net wealth is defined as the sum of the following components:
the gross value of the primary residence (or primary real estate); the value of
real estate other than the primary home (reported only net of debts before 2013);
the net value of vehicles; savings (cash and checking accounts, bonds, and CDs);
investments (stocks, IRAs, and annuities); farm and business holdings (net equity);
and other assets, net of mortgages and other liabilities (credit cards, student loans,
medical bills, etc.). In Figure 12, we sort households into deciles of the wealth
distribution and plot average asset holdings (Panel A) and liabilities (Panel B) for
each decile, averaging across all waves from 1999 to 2019.

In terms of portfolio composition, the PSID paints a picture that is qualitatively
similar to the DFA, with housing wealth losing importance for richer households
(see Table 1). However, the PSID also reveals substantial heterogeneity within the
bottom 50%, which the DFA aggregates into a single group. Primary housing is
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FIGURE 12. PSID portfolio composition, 1999-2019

Notes: The figure plots the average composition of assets (Panel A) and liabilities (Panel B) across
wealth groups using the Panel Study of Income Dynamics (1999-2019).

the most important asset for households between the 30th and 90th percentiles.
Likewise, mortgages on the primary residence are the largest component of liabil-
ities for households above the 30th percentile. We therefore expect households in
this range to be most exposed to the wealth reversal. Below the 30th percentile,
vehicles are the largest component of wealth, followed by savings such as bank
accounts. Households in the poorest percentile reports holdings of farm and per-
sonal businesses in shares comparable to households in the 70th–80th percentiles.
However, for many of these households equity in these businesses enter with
negative sign. The share of investments (which include corporate equities) rises
quickly starting around the 70th percentile and becomes the largest asset class for
households in the top 10%. In each panel, we also plot the share of homeowners
by decile. Virtually most households in the richest half of the distribution are
homeowners. In contrast, less than a fifth of households in the first three deciles
own a home, implying that most households at the bottom are renters. This pat-
tern is also reflected in the large importance of non-mortgage liabilities among
households at the bottom of the wealth distribution.

6.3. Household-level evidence on the wealth reversal

Our empirical model follows Holm, Paul, and Tischbirek (2021). We divide house-
holds into groups and estimate separate impulse responses for each wealth group.
A household i is allocated to group g in period t if its net wealth in t − 1 lies be-
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tween the g − 1-th and g-th percentiles of the distribution. Ordering households
according to lagged net wealth ensures that group allocation is unaffected by the
contemporaneous monetary policy shock, thus avoiding the problem of mobility
across wealth groups. It is important to stress that, due to differences in wealth
definitions and population coverage, there is no direct correspondence between
PSID andDFAwealth groups. Specifically, we consider the followingwealth groups:
0–20, 20–40, 40–60, 80–90, and 90–100. For each wealth group g, we estimate the
following local projections:

yi,t+h = δhi +β
h
g ŝRt +

K
∑
k=1
γhg,kXi,t−k + u

h
i ∀i ∈ g, (7)

where yi,t is a household-level i outcome variable, δi is a constant, ŝRt is the interest
rate shock, and Xi,t−k includes controls such as one lag of the shock, three lags
of the dependent variable, and 10-year age group dummies to capture life-cycle
effects. Because they PSID is conducted every two years, the horizons of the local
projections are set to h = 0, 2, 4, 6 years.We cluster standard errors at the household
level and report 90% confidence intervals.

We begin by estimating a version of equation (7) in which the outcome vari-
able is, alternatively, real estate assets, outstanding home mortgages, net housing
wealth, or total net wealth, all expressed in natural logarithms. For this specifi-
cation, we consider all households in the sample but focus our interpretation on
those above the 20th percentile. As discussed earlier, the bottom 20% is a highly
heterogeneous group in which about 85% of households have zero or negative
wealth, which drastically reduces the effective sample size. Moreover, in all speci-
fications, we focus on primary real estate and mortgages on the primary home, as
ownership of additional real estate is highly concentrated at the top (Figure 12).

Figure 13, Panel A, shows that real estate holdings rise following an interest rate
shock across all wealth groups, including those at the extremes of the distribution,
which are less exposed to housing in terms of portfolio composition. The response
of home mortgages (which includes all mortgage balances on primary homes,
including home equity loans) is initially not statistically significant but exceeds
that of real estate between the second and fourth years after the shock and remains
positive throughout the projection horizon. Panel B displays the wealth reversal.
An interest rate shock boosts net housing wealth in the short run, with the peak
increase occurring between impact and the second year after the shock, depending
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on the wealth group. Thereafter, the effect diminishes, and the response turns
negative around four years after the shock. Although the timing of the reversal
in net housing wealth does not perfectly match the DFA results, the qualitative
pattern is similar. For wealth groupsmore exposed to housing, we observe a strong
correlation between the responses of net housing wealth and total net wealth.
The relative movements of net wealth across groups are particularly informative,
as they confirm, despite the use of a different dataset, that the medium-term
contraction innetwealth is especially pronounced at the bottomof the distribution.
In Figure C.4 in Appendix C, we show that these effects are driven by indebted
homeowners. These households experience a revaluation of their homes following
a monetary policy shock and have stronger incentives to borrow against home
equity, either to finance consumption or to invest further in housing (Cloyne,
Ferreira, and Surico 2020).

For households at the bottom of the distribution that are financially con-
strained, a reduction in interest ratesmay also increase participation in homeown-
ership, implying that part of the rise in real estate and net housing wealth reflects
new home purchases. In Figure 14, we explore this mechanism by estimating a
specification in which the outcome variable is a dummy indicating whether the
household owns its primary residence. In Panel A,we estimate these specifications
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on a sample containing only households that were renters just before the shock.
We also include the 0-20 percentile groupwhich response overlays that of the 20-40
group. The impulse response then estimates the probability of being a homeowner
by horizon h, conditional on being a renter before the shock. In Panel B, we do
not restrict the sample and thus estimate the effect on the homeownership rate.
The results suggest that at least part of the rise in net housing wealth stems from
increased participation: the probability of being a homeowner increases for all
groups, albeit larger estimates are observed at the top. The average within-group
ownership rate increases too, with larger responses observed at the bottom of
the wealth distribution. Overall, these results suggest that an interest rate shock
increases the likelihood of becoming a homeowner, thus contributing to the initial
rise in net wealth, providing additional evidence on the relationship between
monetary policy and homeownership (Dias and Duarte 2022).

Finally, we examine whether part of the increase in home mortgages reflects
borrowing against rising home values. In the PSID, households report the number
of mortgages taken on their primary home. Using this information, we construct
a dummy variable equal to one if the household has taken at least one additional
mortgage beyond the first on its primary residence. We do not distinguish among
multiple additional mortgages, as most households with more than one mortgage
report only a single extra loan. We then use this indicator as the outcome variable
in equation (7) and report the impulse responses in Figure 14, Panel C. For this
specification, we restrict the sample to homeowners with positive home equity,
as they are the most likely to borrow against rising house prices, and that hold
exactly one mortgage on their primary residence prior the shock. This allows us
to estimate the effect of an interest rate shock on the probability that a single-
mortgage homeowner takes out an additional mortgage by horizon h. We interpret
this as evidence of increased borrowing against home equity. Our findings indicate
that the probability of reporting an additional mortgage on the primary residence
increases after an interest rate shock. To the extent that this indicator captures
the use of home equity lines of credit, these results support the view that part of
the rise in home mortgage balances reflects borrowing against home equity.

To sum up, household-level PSID data also point to the existence of a wealth
reversal following an expansionary interest rate shock. Lower interest rates lead to
an expansion of real estate assets along both the intensive and extensive margins.
This expansion eventually triggers an increase in borrowing, potentially driven by
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home equity loans and by more households entering homeownership. The result-
ing increase in home mortgage balances ultimately reduces net housing wealth
and also lowers total net wealth. This mechanism contributes to the medium-term
increase in wealth inequality after an expansionary interest rate shock.

7. Concluding remarks

In this paper, we provide new evidence on the effects of expansionary monetary
policy on the wealth distribution in the United States. Our primary data source
is the Distributional Financial Accounts, which provides quarterly estimates of
the distribution of household wealth. We then use VAR models and distinguish
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FIGURE 14. Ownership and borrowing

Notes: The figure shows impulse response functions to an interest rate shock. Panel A reports
impulse responses of the probability of being a homeowner, conditional on being a renter before
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responses of the probability that a single-mortgage homeowner takes out an additional mortgage.
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between interest rate and asset purchase policies to estimate the distributional
effects of monetary policy.

The distributional impact of monetary policy depends to a large extent on
the type of policy instrument and the composition of net wealth. Expansionary
interest rate shocks initially reducewealth inequality but increase it in themedium
term, while asset purchase shocks increase wealth inequality, albeit temporarily.
Monetary policy affects household balance sheets mainly through housing wealth
and corporate equities. However, the intensity of these channels vary across the
wealth distribution.

Our findings inform the debate on the distributional effects of monetary policy
and macroeconomic models that place household heterogeneity at the core of the
monetary policy transmission mechanism. However, whether monetary policy
should take distributional considerations into account in its formulation remains
an open question.
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A. Distributional Financial Accounts of the United States:
additional tables and charts
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FIGURE A.1. Wealth shares (1989Q3 - 2022Q1)

Notes: The figure shows the evolution of wealth shares for the bottom 50%, next 40%, next 9%, the
top 0.9%, and top 0.1% of the wealth distribution between 1989Q3 and 2022Q1. The dashed vertical
lines indicate the end of the estimation sample of the empirical analysis (2019Q4). BSZ2023 refers
to the series by Blanchet, Saez, and Zucman (2022). Table A.1 in Appendix C reports average wealth
shares together with the distribution of balance sheet components between 1989Q3 and 2019Q4.
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FIGURE A.2. Composition of portfolios across the wealth distribution (1989Q3 -
2022Q1)

Notes: The figure shows the composition of assets across wealth groups in the Distributional Finan-
cial Accounts. Following Bauluz, Novokmet, and Schularick (2022), we organise non-financial and
financial assets in the following asset classes: real estates, consumer durable goods, fixed income
assets, equities and mutual funds holdings, life insurance and pension funds, and miscellaneous
assets. Fixed income assets include: checkable deposits and currency, time deposits and short-
term investment, money market funds, US government and municipal securities, corporate and
foreign bonds, loans. Equities and mutual funds holdings include: corporate equities, mutual fund
holdings and private businesses. Insurance and pension funds include: life insurance reserves
and pension entitlements.
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FIGURE A.3. Composition of liabilities across groups

Notes: The figure shows the composition of liabilities across the wealth distribution. Each liability
type is expressed as share of total liabilities. Other loans include depository institutions loans
n.e.c. and other loans and advances. Life insurance premiums include deferred and unpaid life
insurance premiums.
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TABLE A.1. Distribution of assets, liabilities, and wealth (1989Q3-2019Q4)

Bottom 50% Next 40% Next 9% Top 0.9% Top 0.1%

Assets 7.07 34.59 33.83 15.01 9.49

Nonfinancial assets 15.37 44.51 27.13 9.13 3.87
Real estate 13.60 45.16 28.59 9.43 3.21
Consumer durables 22.85 41.98 20.88 7.70 6.58
Financial assets 3.00 29.72 37.14 17.90 12.24
Deposits 4.30 35.07 36.88 15.40 8.35
Corporate equities and mutual funds 1.19 15.61 35.87 27.69 19.65
Private businesses 1.76 17.14 31.99 27.05 22.06
Pension entitlements 3.43 45.18 43.22 6.65 1.53
Other assets 5.23 24.07 29.95 21.62 19.13

Liabilities 33.58 43.61 17.97 4.13 0.71

Home mortgages 28.11 47.15 20.26 4.01 0.47
Consumer credit 52.98 37.21 8.07 1.40 0.35
Other liabilities 23.00 23.96 29.29 18.26 5.48

Net wealth 2.34 33.01 36.66 16.94 11.05

Notes: The table shows average shares of wealth, assets, liabilities and their components owned
or by each wealth group. The table report simple averages between 1989Q3 and 2019Q4. Other
assets include US government and municipal securities, corporate and foreign bonds, loans, life
insurance reserves, and miscellaneous assets. Similarly, the other liabilities are include depository
institutions loans n.e.c., other loans and advances, deferred and unpaid life insurance premiums.
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B. Econometric methodology: additional results and details

B.1. Bayesian VAR

We estimate the following VAR model using Bayesian techniques and standard
macroeconomic priors:

yt
n×1
= c
n×1 +

p
∑
j=1

B j
n×n

yt− j + ut
n×1

with ut ∼ N ( 0
n×1, Σ

n×n) (B.1)

where yt is a (n × 1) vector of endogenous variables, c is a (n × 1) constant
vector, B j are (n × n)matrices of parameters with j = 1, . . . , p, ut is a (n × 1) vector
of innovations with zero mean and variance-covariance matrixΣ. Time is indexed
by t = 1, . . . ,T, each time period is a quarter, and the lag length is p = 4.

Following standard practice, we place a Normal–Inverse Wishart prior on
(β,Σ),

Σ ∼W−1(Ψ,ν), β ∣ Σ ∼ N(b, Σ⊗Ω),

where β = vec([c,B1, . . . ,Bp]′), Ψ is diagonal with elements proportional to the
residual variances from univariate autoregressions, and ν = n + 2 ensures the
existence of the prior mean. The matrixΩ encodes the Minnesota prior on the
autoregressive coefficients. Specifically, following the Minnesota specification

E[(Bi) jk] =
⎧⎪⎪⎪
⎨
⎪⎪⎪⎩

δ j, i = 1, j = k,

0, otherwise,
Var[(Bi) jk] =

⎧⎪⎪⎪⎪⎪⎪⎪
⎨
⎪⎪⎪⎪⎪⎪⎪⎩

λ2

i2
, j = k,

λ2

i2
σ2k
σ2j
, j ≠ k,

(B.2)

where (Bi) jk is the coefficient on variable k in equation j at lag order i, σ2j is
the residual variance of equation j, and λ controls the overall tightness of the
prior.20 Crucially, we follow Giannone, Lenza, and Primiceri (2015) and treat these
hyperparameters as additional elements of the hierarchical model to estimate,
allowing the data to determine the appropriate amount of shrinkage.
20The initial values used to initialize the hierarchical optimization are chosen as in Miranda-

Agrippino and Ricco (2021) and are: λ = 0.4 (overall tightness), α = 2 (lag decay), µ = 1 (sum-of-
coefficients prior), θ = 2 (cointegration prior), and λC = 105 (variance of the intercept).
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B.2. Two-step identification procedure: theoretical argument

Let εpt denote the structural monetary policy shock and zt the proxy (the surprise
series of Jarociński and Karadi, 2020). A standard measurement equation for the
proxy is

zt = θε
p
t + νt, (B.3)

where the relevance condition in (2) states that θ ≠ 0, and νt is an idiosyncratic noise
term uncorrelated with εpt and with other structural shocks. Equation (B.3) states
that the proxy is an imperfect measure of the true monetary policy shock. Now,
consider the (reduced-form) policy equation in the VAR

it = x′tγ + uit, (B.4)

where it is the policy rate, xt are lagged controls, and uit is the corresponding
reduced-form residual. Under the usual structural representation, we can write

uit = aε
p
t + ηt, (B.5)

where a ≠ 0 and ηt collects the contribution of all other structural shocks, with ηt
being orthogonal to εpt and νt. In an internal-instrument VAR, relevance of the
proxy for identifying εpt hinges on the correlation between zt and u

i
t, which is

defined as

Corr(zt,uit) =
Cov(zt,uit)

√

Var(zt)Var(uit)

with the covariance being defined as

Cov(zt,uit) = Cov(θε
p
t + νt, aε

p
t + ηt) = θaVar(ε

p
t ),

since εpt ,ηt ⊥ νt as well as ε
p
t ⊥ ηt by assumption, and the variance terms are

Var(zt) = θ2 Var(ε
p
t ) + Var(νt)

Var(uit) = a
2Var(εpt ) + Var(ηt)
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therefore, the correlation between zt and uit is

Corr(zt,uit) =
θaVar(εpt )

√

(θ2Var(εpt ) + Var(νt))(a2Var(ε
p
t ) + Var(ηt))

. (B.6)

In ourmonetary policy application, the idiosyncratic noise component Var(νt)
in equation (B.6) reflects measurement errors around FOMC announcements and
is generally not expected to fall proportionally when the variance of truemonetary
policy shocks declines.21 Therefore, in a post-1989 sample, the smaller Var(εpt )

worsens the signal-to-noise ratio of the proxy (Var(ε
p
t )

Var(νt)). Equation (B.6) makes this
clear: a lower Var(εpt ) weakens the correlation between zt and u

i
t, making the

proxy a weaker instrument for isolating the true (monetary policy) shock.
One way to overcome this issue is to adopt our proposed two-step identification

procedure. First, we obtain the monetary shock from a higher frequency model
spanning a longer periodwith larger exogenous variations inmonetary policy.22 In
that longer sample, with a largerVar(εpt ) andVar(νt)not increasing systematically,
the proxy zt can use stronger signals to better recover the mapping between zt
and εpt . In the second step, we aggregate the estimated monthly shock series
from the Proxy VAR to a quarterly frequency, yielding a series whose variation in
the post-1989 sample is more tightly linked to true monetary policy innovations
and less affected by measurement noise. This improves the identification in the
internal-instrument quarterly VAR with DFA data.

B.3. Unit-variance shock estimation and invertibility test

A shock is invertible if it is a linear combination of contemporaneousVAR residuals.
To test the validity of this assumption, we use the theoretical result of Forni,
Gambetti, and Ricco (2022), which shows that if the shock is not invertible, then it
is a function of current and future VAR residuals. Formally, the test is performed
by projecting the instrument (zt) on the current value and the first r leads of the
Wold residuals ut:

zt =
r
∑
k=0
λ
′

kut+k + νt (B.7)

21The same is true for Var(ηt), as this term reflects the variance of shocks orthogonal to εpt .
22The shock is estimated according to equation (B.9) using a monthly Proxy VAR.
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The invertibility test is an F-test for the significance of the r leads, where the
null hypothesis is H0 : λ1 = ⋅ ⋅ ⋅ = λr = 0 against the alternative that at least one of
the coefficients is nonzero. We estimate the regression in equation (B.7) using
different numbers of leads (1 ≤ r ≤ 6)

If the invertibility assumption holds, which is the case in our Proxy VAR, the
Wold residuals, say ut, can be written as a linear combination of the structural
shocks, say εt. The external instrument identification allows us to obtain covari-
ance restrictions from proxies for the latent structural shock of interest, in line
with the relevance and exogeneity conditions (see Stock and Watson 2018). We
proceed with the first-stage regression by projecting the instrument zt onto the
Wold residuals. Formally:

zt = λ
′

ut + νt (B.8)

Forni, Gambetti, and Ricco (2022) show that if the shock is fundamental we can
obtain an estimate of the standardized unit-variance structural shock i as:

ε̂it =
λ̂ût

std(λ̂′ût)
(B.9)

Table B.1 presents the results of the test by showing the p-values over different
specifications of the test. The p-values are very large and therefore we cannot
reject the null of invertibility for all values of r.

TABLE B.1. Invertibility test.

Number of leads r

r = 1 r = 2 r = 3 r = 4 r = 5 r = 6

p-value 0.775 0.922 0.946 0.915 0.769 0.799

Notes: The table shows the p-values for each regression including the current value and up to r
leads of the Wold residuals. The null hypothesis is invertibility, i.e., H0 : λ1 = λ2 = ⋅ ⋅ ⋅ = λr = 0.

B.4. Building an informationally-robust asset purchase shock

To build an informationally-robust asset purchase shock, we follow Miranda-
Agrippino and Ricco (2021) and purge the large-scale asset purchase factor of
Swanson (2021) according to a two step procedure.

1. To control for the private information of the Federal Reserve, we project the
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large-scale asset purchase factor on Greenbook forecasts and on forecast revi-
sions for real output growth, inflation (GDP deflator), and the unemployment
rate at FOMCmeeting frequency. We rely on the GDP deflator to measure in-
flation and use only nowcasts for the unemployment rate. These controls are
collected in the vector x in the following regression:

MPFm = α0 +
3
∑
i=−1

βi F
cb
mxq+i
´¹¹¹¹¹¹¹¹¹¸¹¹¹¹¹¹¹¹¹¹¶
Forecast

+
2
∑
i=−1

ϕi [F
cb
mxq+i − Fcbm−1xq+i]
´¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¸¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¶
Forecast revisions

+M̂PFm (B.10)

where Fcbmxq+i denotes Greenbook forecasts for the vector of variables x at
horizon q + i that are produced prior to each meeting, and Fcbmxq+i − Fcbm−1xq+i
denotes revisions to forecasts between consecutive FOMCmeetings.

2. To account for the slow absorption of information by economic agents, we
aggregate the residual series from the equation above M̂PFm to a quarterly
frequency and estimate the following regression:

M̂PFt = α +
4
∑
j=1
ψ jM̂PFt− j + ŝLSAPt (B.11)

The series of residuals ŝLSAPt is then used as internal instrument in the VAR.

1990 1995 2000 2005 2010 2015
-2

-1

0

1

2
Interest rate instrument

1990 1995 2000 2005 2010 2015
-6

-4

-2

0

2

4

6
Asset purchase instrument

FIGURE B.1. Shocks

Notes: This figure plots themonetary policy shocks used as internal instruments in the VARmodels
(see Section 3 for more information).
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C. Macroeconomic and distributional effects of monetary
policy: additional results
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FIGURE C.1. Aggregate balance sheet effects of monetary policy

Notes: The figure shows the impulse response functions to an interest rate (solid line) and an asset
purchase (solid line with markers) shock estimated using the Bayesian VAR described in Table 2,
Panel B. Impulse responses are normalized to generate a 1% response of real GDP after 3 quarters.
Solid lines are median impulse responses from the posterior distribution. Shaded areas are 68%
posterior coverage bands.
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FIGURE C.2. Effects of monetary policy on net wealth

Notes: The figure shows the impulse response functions to an interest rate (solid line) and an asset
purchase (solid line with markers) shock estimated using the Bayesian VAR described in Table 2,
Panel B. Net wealth is deflated using the consumer price index. Impulse responses are normalized
to generate a 1% response of real GDP after 3 quarters. Solid lines are median impulse responses
from the posterior distribution. Shaded areas are 68% and 90% posterior coverage bands.
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TABLE C.1. Implied changes in wealth levels and shares: interest rate shock

Bo
tto
m
50
%

N
ex
t 4
0%

N
ex
t 9
%

To
p
0.9
%

To
p
0.1
%

IMPACT

Percent change (IRFih, %) 4.26 2.70 1.54 2.23 1.88

Dollar change (w̄iIRFih, bil.) 55.64 547.19 355.06 239.76 132.28

Implied share (ωih, %) 2.13 32.59 36.81 17.21 11.24

Change in share (∆ωih, p.p.) 0.04 0.18 -0.21 0.02 -0.03

1 YEAR

Percent change (IRFih, %) 5.32 1.31 1.06 -1.18 0.56

Dollar change (w̄iIRFih, bil.) 69.43 264.84 245.38 -126.96 39.18

Implied share (ωih, %) 2.18 32.57 37.13 16.86 11.26

Change in share (∆ωih, p.p.) 0.09 0.16 0.10 -0.34 -0.02

3 YEAR

Percent change (IRFih, %) 2.16 3.18 3.16 3.69 2.19

Dollar change (w̄iIRFih, bil.) 28.13 643.48 731.61 396.34 154.42

Implied share (ωih, %) 2.07 32.42 37.04 17.29 11.18

Change in share (∆ωih, p.p.) -0.02 0.01 -0.01 0.09 -0.10

6 YEAR

Percent change (IRFih, %) -13.24 -1.10 1.87 2.81 0.88

Dollar change (w̄iIRFih, bil.) -159.69 -222.94 431.98 301.88 61.75

Implied share (ωih, %) 1.82 31.84 37.47 17.56 11.31

Change in share (∆ωih, p.p.) -0.28 -0.58 0.44 0.37 0.02

Notes: For each type ofmonetary policy shock, wealth group and horizon, the table reports percent
change in real net wealth (IRFih, %), dollar change in real net wealth (w̄iIRFih, billions), implied
wealth share (ωih, %), and percentage point (p.p.) change in wealth share (∆ωih, p.p.). See the
main text for more information on the computation.
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TABLE C.2. Implied changes in wealth levels and shares: asset purchase shock

Bo
tto
m
50
%

N
ex
t 4
0%

N
ex
t 9
%

To
p
0.9
%

To
p
0.1
%

IMPACT

Percent change (IRFih, %) 7.66 0.08 0.90 0.50 1.49

Dollar change (w̄iIRFih, bil.) 99.691 17.18 208.63 54.18 104.74

Implied share (ωih, %) 2.23 32.18 37.07 17.15 11.36

Change in share (∆ωih, p.p.) 0.14 -0.22 0.05 -0.05 0.08

1 YEAR

Percent change (IRFih, %) 7.84 0.56 1.81 3.254 3.08

Dollar change (w̄iIRFih, bil.) 102.22 113.04 418.90 347.75 216.72

Implied share (ωih, %) 2.21 31.97 36.99 17.42 11.41

Change in share (∆ωih, p.p.) 0.12 -0.43 -0.04 0.22 0.13

3 YEAR

Percent change (IRFih, %) 2.27 -1.59 -2.49 -0.41 -3.66

Dollar change (w̄iIRFih, bil.) 29.60 -321.73 -575.42 -43.90 -257.71

Implied share (ωih, %) 2.18 32.50 36.79 17.45 11.08

Change in share (∆ωih, p.p.) 0.09 0.09 -0.23 0.26 -0.20

6 YEAR

Percent change (IRFih, %) -1.70 0.089 0.07 0.70 0.21

Dollar change (w̄iIRFih, bil.) -22.17 180.96 15.71 74.94 15.21

Implied share (ωih, %) 2.04 32.56 36.90 17.24 11.25

Change in share (∆ωih, p.p.) -0.04 0.15 -0.13 0.05 -0.02

Notes: For each type ofmonetary policy shock, wealth group and horizon, the table reports percent
change in real net wealth (IRFih, %), dollar change in real net wealth (w̄iIRFih, billions), implied
wealth share (ωih, %), and percentage point (p.p.) change in wealth share (∆ωih, p.p.). See the
main text for more information on the computation.
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FIGURE C.3. Effects of monetary policy shocks on assets and price indexes

Notes: The figure shows the impulse response functions to an interest rate (Panel A) and asset
purchase (Panel B) shocks estimated using the Bayesian VAR described in Table 2, Panel B (solid
lines). The impulse response functions of price indexes are estimated using the Bayesian VAR
described in Table 2 augmented with house and stock prices. The real house price index is the
Case-Shiller house price index deflated using the CPI. The real stock price index is the S&P stock
price index deflated using the CPI. Impulse responses are normalized to generate a 1% response
of real GDP after 3 quarters. Shaded areas are 68% posterior coverage bands.
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FIGURE C.4. The wealth reversal: indebted homeowners

Notes: The figure shows impulse response functions to an interest rate shock. Panel A reports
impulse responses of the probability of be real estate and home mortgages while Panel A reports
impulse responses of net wealth and net housing wealth. Shaded bands are 90% confidence
intervals. For this specification, we restrict the sample to households that own a primary home
and have at least one mortgage on it.
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D. Macroeconomic and distributional effects of monetary
policy: sensitivity analysis

D.1. Restricted asset purchase shock

0 4 8 12 16 20 24

0

0.5

1

1.5

2

0 4 8 12 16 20 24

0

0.5

1

1.5

0 4 8 12 16 20 24

-0.2

0

0.2

0.4

0.6

0.8

1

0 4 8 12 16 20 24
-0.6

-0.4

-0.2

0

0.2

0 4 8 12 16 20 24

-0.8

-0.6

-0.4

-0.2

0

0.2

0.4

FIGURE D.1. Macroeconomic effects of an asset purchase shock: robustness

Notes: The figure shows the impulse responses to a baseline asset purchase shock (solid line with
markers) and the restricted asset purchase shocks (dashed line) from a Bayesian VAR described in
Table 2, Panel A. The restricted shocks restrict pre-2008 observation to zero. Impulse responses
are normalized to generate a 1% response of real GDP after 3 quarters. Solid and dashed lines
are median impulse responses from the posterior distribution. Shaded areas are 68% and 90%
posterior coverage bands. (omitted for the restricted).
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FIGURE D.2. Effects of asset purchase shock on net wealth: robustness

Notes: The figure shows the impulse responses to a baseline asset purchase shock (solid line with
markers) and the restricted asset purchase shocks (dashed line) from a Bayesian VAR described in
Table 2, Panel B. The restricted shocks restrict pre-2008 observation to zero. Impulse responses
are normalized to generate a 1% response of real GDP after 3 quarters. Solid and dashed lines
are median impulse responses from the posterior distribution. Shaded areas are 68% and 90%
posterior coverage bands. (omitted for the restricted).
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D.2. Interest rate shocks: robustness to alternative identification assumptions
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FIGURE D.3. Alternative interest rate shocks

Notes: The figure shows the impulse response functions to the baseline interest rate shock (solid
line) and to alternative shocks estimated using the Bayesian VAR described in Table 2, Panel B.
Baseline is Jarociński and Karadi (2020), GK2015 is Gertler and Karadi (2015), AD2022 is Aruoba
and Drechsel (2022), MAR2021 is Miranda-Agrippino and Ricco (2021). For MAR2021 we use the
extended series by Degasperi and Ricco (2021). Net wealth is deflated using the consumer price
index. Impulse responses are normalized to generate a 1% response of real GDP after 3 quarters.
Solid lines are median impulse responses from the posterior distribution. Shaded areas are 68%
and 90% posterior coverage bands.
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D.3. Model specification: robustness to lag length choice
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FIGURE D.4. Effects of monetary policy on net wealth: robustness

Notes: The figure shows the impulse response functions to an interest rate (solid line) and an asset
purchase (solid line with markers) shock estimated using the Bayesian VAR described in Table 2,
Panel B. Baseline refers to the model with 4 lags. Net wealth is deflated using the consumer price
index. Impulse responses are normalized to generate a 1% response of real GDP after 3 quarters.
Solid lines are median impulse responses from the posterior distribution. Shaded areas are 68%
and 90% posterior coverage bands.

D.4. Model specification: robustness to model choice

In a local projection framework, the impulse response function is the series
of regression coefficients βh associated with the set of h-step ahead predictive
regressions. Formally:

yt+h = αh +βhŝ
j
t +Φh(L)xt−1 + ut+h with h = 0, 1, 2, . . . , 24 (D.1)

where y is a dependent variable of interest (e.g., real net wealth), x is a vector of
control variables,Φ(L) is a polynomial in the lag operator, and ŝ j is a monetary
policy surprise with j = {R,LSAP}. Because impulse responses estimated with
local projections are often less precise and erratic, we estimate also a smooth
local projection version of equation (D.1) following the approach of Barnichon and

18



Brownlees (2019). In both cases, we keep the specification of the local projection
as close as possible to the baseline VAR models.
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FIGURE D.5. Macroeconomic effects of monetary policy: robustness

Notes: The figure shows the impulse response functions to an interest rate (Panel A) and an asset
purchase (Panel) shock estimated using the Bayesian VAR described in Table 2, Panel B, and local
projections. Impulse responses are normalized to generate a 1% response of real GDP after 3
quarters. Solid lines are median impulse responses from the posterior distribution. LP is Local
Projections (dashed black line) and SLP is Smooth Local Projections (solid black line with markers).
Impulse responses are normalized to generate a 1% response of real GDP. Shaded areas are 90%
posterior coverage/confidence bands and are shown for the baseline VAR and the LP.
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FIGURE D.6. Effects of monetary policy on net wealth: robustness

Notes: The figure shows the impulse response functions to an interest rate (Panel A) and an asset
purchase (Panel) shock estimated using the Bayesian VAR described in Table 2, Panel B, and local
projections. Impulse responses are normalized to generate a 1% response of real GDP after 3
quarters. Solid lines are median impulse responses from the posterior distribution. LP is Local
Projections (dashed black line) and SLP is Smooth Local Projections (solid black line with markers).
Impulse responses are normalized to generate a 1% response of real GDP. Shaded areas are 90%
posterior coverage bands and are shown for the baseline VAR.
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E. Beyond net wealth: the effect of monetary policy on balance
sheets

The documented changes in net wealth across the wealth distribution due to mon-
etary policy shocks are potentially influenced by several factors, including asset
accumulation, disinvestment, borrowing, debt repayment, and asset price fluctua-
tions. To varying degrees, these factors contribute to the channels through which
monetary policy affects aggregate consumption, output, and prices, as predicted
by both new and traditional theories analysing the transmission mechanism of
monetary policy (e.g., Bernanke and Gertler 1995; Kaplan,Moll, and Violante 2018).
In this section, we use the rich information on balance sheets available in the
DFA to show that monetary policy also has heterogeneous effects on assets and
liabilities across the wealth distribution.

Figures E.1 and E.2 plot the responses of assets and liabilities to an interest
rate shock and an asset purchase shock, respectively. This analysis focuses on
four time horizons: the initial impact, one year, three years, and six years after
the shock. The height of each bar in both figures (first row) roughly corresponds
to the growth in total assets induced by monetary policy.23

Housing. The housing sector plays a crucial role in the transmission of mone-
tary policy to the broader economy (Mishkin et al. 2007; Cloyne, Ferreira, and
Surico 2020; Amromin, Bhutta, and Keys 2020) and for wealth inequality (Kuhn,
Schularick, and Steins 2020). Following an interest rate shock, all wealth groups
experience a sluggish increase in real estate that peaks about three years after
the shock (Figure E.1). On the liabilities side, the response of home mortgages
to an interest rate shock is more heterogeneous across the distribution. While
there is a lagged increase in mortgage debt for all groups, the bottom 90% of the
distribution experiences a disproportionately larger growth in debt, especially
the bottom 50%. Consequently, while the transmission of interest rate policy to
the housing market contributes to the expansion of gross wealth through both the
appreciation and accumulation of real estate, the simultaneous growth of debt
acts as a countervailing force, leading to a contraction of net wealth for the bottom
23Note that a direct comparison with Figure 3 and Figure 7 is not feasible due to the exclusion

of certain asset components, such as government, municipal and corporate bonds, insurances,
miscellaneous assets, and other liabilities that are not classified as home mortgages or consumer
credit.
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90%. Instead, an asset purchase shock has mixed effects on real estate and home
mortgages across the wealth distribution (Figure E.2). Real estate assets show a
modest increase in the short run, followed by a decline for all wealth groups three
years after the shock. On the liabilities side, an asset purchase shock reduces home
mortgages for the bottom 90%. Six years after the shock, however, the reduction
extends to all groups, except the next 40%.

Corporate equities and mutual funds. This asset class exhibit significant inequality
in their distribution, and the returns generated by these assets play a crucial
role in shaping wealth inequality (Hubmer, Krusell, and Smith Jr 2021). Despite
persistent differences in magnitude, we find limited heterogeneity in the patterns
of responses to both interest rate and asset purchase shocks across wealth groups.
Following an interest rate shock, most of the immediate increase in total assets
for all wealth groups can be attributed to the response of corporate equities and
mutual funds, likely driven by the impact of monetary policy on the stock market
(Figure E.1). In the medium run, corporate equities and mutual funds continue to
account for a significant portion of the variation in total assets over time for most
groups, particularly for the top 0.9%. Similarly, corporate equities and mutual
funds play a crucial role in driving asset growth after an asset purchase shock
(Figure E.2). In this case, however, the impulse response exhibits a cyclical pattern,
peaking about a year after the shock and then declining over the medium term,
temporarily for the next 49%.

Private businesses. This asset class encompass a wide range of assets, including
non-publicly traded business assets and real estate owned by households for
rental purposes.24 For the top 90% of the wealth distribution, an interest rate
shock has a positive impact on private businesses, especially in the medium term
(see Figure E.1). Conversely, for the bottom 50% and the top 10% of the distribution,
the response of private businesses to an asset purchase shock shows a cyclical
pattern, with a short-term increase followed by a decline in the medium term (see
Figure E.2). For the next 40% of the distribution, private businesses experience a
temporary decline for most of the horizon considered.

24It is important to note that the valuation of private businesses can be complex. For instance,
while real estate assets such as rental properties are valued at market value, the valuation of
business assets reported in the DFA is the average of market value and cost basis (Batty et al. 2021).
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FIGURE E.1. The effects of an interest rate shock across the balance sheet: selected horizons

Notes: Impulse response functions to an interest rate shock estimated using Bayesian VAR described in Table 2, panel B. Stacked bars correspond
to the median impulse responses from the posterior distribution. Impulse responses are normalized to generate a 1% response of real GDP after 3
quarters. Balance sheet components are deflated using the consumer price index.
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FIGURE E.2. The effects of an asset purchase shock across the balance sheet: selected horizons

Notes: Impulse response functions to an asset purchase shock estimated using Bayesian VAR described in Table 2, panel B. Stacked bars correspond
to the median impulse responses from the posterior distribution. Impulse responses are normalized to generate a 1% response of real GDP after 3
quarters. Balance sheet components are deflated using the consumer price index.
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F. Monetary policy and heterogeneous capital gains

The role of asset prices in shaping the dynamics of wealth and its distribution has
been widely recognized in the literature (Blanchet and Martínez-Toledano 2022).
At the same time, the most direct effects of monetary policy are often observed in
financial markets (Bernanke and Kuttner 2005). In this Appendix, we examine the
relationship between monetary policy, asset prices, and unequal wealth growth
across the distribution. In particular, we show that the effects of monetary policy
on capital gains are highly heterogeneous across wealth groups, with wealthier
groups experiencing larger increases in capital gains following both shocks.

F.1. Measuring capital gains

To emphasise the role of capital gains in the dynamics of wealth accumulation,
we consider a simple law of motion for net wealth whereW i

t is net wealth of group
i at time t:

W i
t+1 =W

i
t +Π

i
t +O

i
t. (F.1)

whereΠit are total capital gains of group i between time t and t + 1, and O
i
t captures

any other factor that affects wealth at time t, such as savings, other returns, divi-
dends, and any other unobserved factor. In addition, we assume that capital gains
and other factors affecting wealth accumulation occur simultaneously. This law
of motion can be extended to any gross asset Aij on the balance sheet of group i:

Aijt+1 = A
i
jt +Π

i
jt +O

i
jt. (F.2)

In this equation, Aijt is the level of asset j for group i at time t, Π
i
jt are capital gains

or losses generated by that asset between time t and t + 1, and Oijt captures any
other factor contributing to the accumulation of that specific asset. Equations F.1
and F.2 show that capital gains resulting from changes in asset prices contribute
to the accumulation of both net wealth and asset accumulation. However, the
magnitude of capital gains or losses depends on the exposure to a particular asset,
which can bemeasured by the share of that asset in total assets. As a result, capital
gains from changes in the price of a particular asset should be heterogeneous due
to differences in portfolio composition across groups.

To better illustrate the role of portfolio composition, let’s consider the standard
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formula used to calculate capital gains. Assuming that wealth group i holds a

portfolio of J assets denoted by {Aijt}
J

j=1
at time t, the total (dollar) capital gains

between time t and t + 1 can be computed as Πit = ∑
J
j=1Π

i
jt = ∑

J
j=1 (p jt+1/p j,t − 1)A

i
jt,

where p jt is the price index for asset j. This formula is commonly used in the
literature to calculate asset-specific capital gains and to assess their role in wealth
accumulation (Kuhn, Schularick, and Steins 2020). However, extending this for-
mula to total capital gains requires the choice of a price index for each asset on
the balance sheet, including assets that are not traded in financial markets or for
which there is no market price readily available.

In this studywe use a different approach to overcome the limitation of choosing
a price index for each asset on the balance sheet. To calculate capital gains, we
begin by noticing that at the aggregate level, changes in any asset j between the
beginning of time t and the beginning of time t + 1 can be decomposed as follows:

A jt+1 −A jt = F jt +R jt + V jt, (F.3)

where F jt represents transactions, which capture the exchange of assets, R jt rep-
resents revaluations, which measure holding gains and losses (capital gains), V jt
represents other volume changes, which capture other events (e.g., natural disas-
ters). This decomposition separates the economic flow that reflects the change in
asset levels over time, into its constituent components. In the context of national
accounts, expression F.3 also applies to aggregate wealth, where Rt represents
changes in wealth due to nominal holding gains and losses.

To estimate total capital gains, we allocate the aggregate revaluation Rt to
different wealth groups using their respective wealth shares as weights:

Πit =
⎛

⎝

W i
t

Wt

⎞

⎠
Rt, (F.4)

where Πit is the capital gains for group i at time t,W
i
t is the wealth of group i at

time t, andWt is aggregate wealth. We obtain the aggregate revaluation Rt from
Table R.101 of the Financial Accounts of the US, which provides information on
changes in aggregate net wealth resulting from holding gains and losses recorded
on all financial and nonfinancial asset on the aggregate household balance sheet.
This approach allows us to estimate total capital gains without assuming a specific
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price index for each asset class on the balance sheet, as is typically done in other
studies (Kuhn, Schularick, and Steins 2020). Figure F.3 compares the capital gains
on real estate and on corporate equities and mutual funds obtained using the
traditional formula with our approach of distributing the aggregate revaluation.
We find that the two measures of capital gains are qualitatively similar.

In Figure F.1, the left panel shows the feature of scale dependence in capital
gains, indicating that wealthier groups tend to experience higher capital gains
relative to poorer ones. The graph shows the average capital gains to total assets
across the wealth distribution from 1989 to 2022. To avoid distorting the ratio
for groups with minimal wealth, capital gains are normalized to total assets (or

gross wealth). The formula for capital gains to total assets, πit =
Πit
Ait−1

, quantifies

the "income" generated per dollar of assets. However, it should not be interpreted
as a return on assets because dividends, realised capital gains, and debt service
costs are not observed. The right panel of Figure F.1 plots the average capital gains
from a selected set of asset classes. Not surprisingly, the magnitude of capital
gains (relative to total assets) is larger for wealth groups whose portfolios are
predominantly composed of the asset class in question. For example, as we move
toward the top of the distribution, where the importance of real estate declines,
the magnitude of capital gains generated by real estate holdings also declines.
Scale dependence in returns to wealth can contribute to wealth inequality (Piketty
2014) and has also been confirmed by studies using data from Norway (Fagereng
et al. 2020), Sweden (Bach, Calvet, and Sodini 2020) and the US (Xavier 2021).

F.2. The effects of monetary policy shocks

When interest rates are lowered, the discount rate falls, leading to an increase in
the present value of future cash flows generated by assets. Similarly, central bank
asset purchase programs can reduce long-term yields and increase the valuation
of long-lived assets. Depending on the composition of households’ portfolios and
the sensitivity of their assets to monetary policy, these changes in asset prices
can have heterogeneous effects across the wealth distribution. As a result, if asset
prices are the only channel through which monetary policy affects wealth, when
interest rates are cut or asset purchase programs are implemented, wealth tends
to increasemore for households at the top of the wealth distribution than for those
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FIGURE F.1. Scale dependence (average capital gains to total assets, 1989-2022)

Notes: The figure plots average capital gains on (lagged) total assets for each wealth group. The
average is computed over the full sample (1989-2022). For the computation of capital gains see the
main text.

at the bottom.25

We quantify the role of monetary policy in generating heterogeneous capital
gains across the distribution by estimating a VAR model augmented with capital

gains on total assets (πit =
Πit
Ait−1

) forwealth group i (Table F.1).We estimate a separate

model for eachmonetary policy type, with identification and estimation following
the approach outlined in Section 3.

Figure F.2 plots the effect of monetary policy on capital gains, expressed as
a share of total assets, across the wealth distribution and at three different time
horizons: the immediate impact, six months after the shock, and one year after
the shock. The results show that the effects of monetary policy become more
pronounced as we move up the wealth distribution. Note that for an interest rate
shock, the peak response is immediate, while for an asset purchase shock it is
delayed by a few quarters. Interestingly, most of the heterogeneity in the response
of capital gains to monetary policy shocks is observed between the bottom 50%
and the top 50% of the wealth distribution. These disparities in the response of
capital gains to monetary policy shocks diminishes over the medium run.

If there were no differences in the composition of households’ portfolios, the
impact of monetary policy shocks on capital gains would be homogeneous across
25It is important to note that the measures of capital gains used in this paper, which are based

on revaluation data from national accounts, do not directly account for the heterogeneous compo-
sition of portfolios. However, the ratio of capital gains to total assets does reflect the underlying
portfolio heterogeneity. In particular, πit = Πi

t/Ait−1 = ∑J1 (Aijt/Ait−1) (R jt/A jt−1), where (Aijt/Ait−1) reflects
the exposure of group i to asset j and this exposure differs across groups (portfolio heterogeneity).
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FIGURE F.2. Monetary policy and capital gains

Notes: This figures plots the response of capital gains (as share of total assets). Impulse responses
for each wealth group are retrieved from a baseline VAR model augmented with capital gains to
total assets for each wealth group. Impulse responses are scaled to imply a 1% response of real
GDP. Intervals are 68% posterior coverage bands.
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TABLE F.1. Models and variables description

Series Unit Source

Panel A: Baseline models with capital gains
1 Policy shock:
Conventional shock (̂sRt ) Sections 3.2
Unconventional shock (̂sLSAPt ) Sections 3.3

2Real GDP BoC 2012$ Bureau of Economic Analysis
3Consumer price index 2015 = 100 Bureau of Economic Analysis
4 Excess bond premium Percent Gilchrist and Zakrajšek (2012)
5 Interest rate or spread:
1-year Treasury Rate Percent McCracken, Ng et al. (2021)
Term spread Percent McCracken, Ng et al. (2021)

6Capital gains, bottom 50% %, total assets Own estimates (Section F)
7 Capital gains, next 40% %, total assets Own estimates (Section F)
8Capital gains, next 9% %, total assets Own estimates (Section F)
9Capital gains, top 0.9% %, total assets Own estimates (Section F)
9Capital gains, top 0.1% %, total assets Own estimates (Section F)

Notes: DFA is Distributional Financial Accounts. Bil. is billions. Capital gains are computed using
wealth shares from the Distributional Financial Accounts and nominal holding gains and losses
on aggregate wealth from Table R.101 of the Financial Accounts of the United States. See Section F
for a detailed treatment of the estimation of capital gains.

the wealth distribution, with no distributional consequences through asset prices.
In reality, however, this is not the case. Capital gains are scale dependent, meaning
that wealthier groups tend to experience higher capital gains. The effects of mon-
etary policy shocks on capital gains also exhibit scale dependence, with wealthier
groups experiencing larger increases in capital gains following these shocks, with
these differences reflecting heterogeneity in portfolio composition across the
wealth distribution. In particular, exposure long-term and price-sensitive assets is
associated to larger capital gains following a monetary policy shock (Greenwald
et al. 2021).

F.3. Estimating capital gains: further details

In this section, we provide further details on the original series used to obtain
capital gains. To compute group-specific total capital gains (that is, capital gains
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on net wealth), we use the following formula:

Πit =
⎛

⎝

W i
t

Wt

⎞

⎠
Rt. (F.5)

where W i
t/Wt is the share of wealth owned by wealth group i and Rt is aggregate

capital gains. For capital gains on net wealth, Rt is computed as:

• Total capital gains (capital gains on net wealth) = Households and Nonprofit
Organizations: Assets Less LiabilitieswithRevaluations, Revaluation (FR158000005Q)
-NonprofitOrganizations; Equipment, CurrentCost Basis, Revaluation (FR165015205Q)
- Nonprofit Organizations; Nonresidential Intellectual Property Products, Cur-
rent Cost Basis, Revaluation (FR165013765Q).

To compute group- and asset-specific capital gains (that is, capital gains on specific
asset classes), we use the following formula:

Πij,t =
⎛
⎜
⎝

Aij,t
A j,t

⎞
⎟
⎠
R j,t. (F.6)

where Aij,t/A j,t is the share asset j owned by wealth group i and R j,t is aggregate
capital gains generated by asset j. More specifically, R j,t is computed as:

• Capital gains from holding real estate = Households and Nonprofit Organiza-
tions; Real Estate at Market Value, Revaluation (FR155035005Q).

• Capital gains from holding corporate equities and mutual funds = House-
holds and Nonprofit Organizations; Corporate Equities; Asset, Revaluation
(FR153064105Q) +Households andNonprofitOrganizations;Mutual FundShares;
Asset, Revaluation (FR153064205Q).

• Capital gains from private businesses = Households and Nonprofit Organiza-
tions; Proprietors’ Equity inNoncorporateBusiness, Revaluation (FR152090205Q).

• Capital gains fromholding pension entitlements = Households and Nonprofit
Organizations; Pension Entitlements; Asset, Revaluation (FR153050005Q).
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F.4. Comparing estimates of capital gains

In this section, we compare our method of estimating capital gains with the tra-
ditional formula used in the literature for obtaining asset specific capital gains
(Kuhn, Schularick, and Steins 2020). We focus on real estate and on corporate
equities and mutual funds. Let RE identify real estate while CE identify corporate
equities andmutual funds such that j is alternatively RE or CE, we compute capital
gains as follows:

Πij,t =
⎛
⎜
⎝

Aij,t
A j,t

⎞
⎟
⎠
R j,t : revaluation-based capital gains generated by asset j (F.7)

Π̃ij,t =
⎛

⎝

p j,t+1
p j,t

− 1
⎞

⎠
Aij,t : price-based capital gains generated by asset j (F.8)

where Aij,t is the stock of asset j held by group i, A j,t is the aggregate stock of asset
j held by the household sector, R j,t is the aggregate revaluation (or capital gain) on
asset j according to the Revaluation Accounts (see above), p j,t is the (real) price
index of asset j which is assumed to be common across groups. The price index is
the Case-Shiller house price index for real estate and S&P 500 index for corporate
equities and mutual funds. To ease interpretation and comparison, we work with
capital gains expressed as share of total group-specific group, that is:

πij,t =
Πij,t

Ait
: revaluation-based capital gains generated by asset j (F.9)

π̃ij,t =
π̃ij,t

Ait
: price-based capital gains generated by asset j (F.10)

In Figure F.3, we compare the two approaches in estimating average capital gains
on real estate (left panel) and corporate equities and mutual funds (right panel).
Both the revaluation-based andprice-based approaches yield quantitatively similar
results for average capital gains on real estate. In contrast, the two approaches
diverge in measuring capital gains on corporate equities and mutual funds with
the divergence increasing across the wealth distribution. This happens because
the price-basedmeasure is not able to capture the influence ofmutual funds and of
equity prices not tracked by the S&P 500 index. This finding suggests that previous
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studies may have had underestimated the magnitude of capital gains across the
wealth distribution if a price index like the S&P 500 index is used.
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FIGURE F.3. Comparing estimates of capital gains: revaluation-based vs. price-
based approach

Notes: The figure compares two measures of average capital gains (as share of lagged total assets)
from holding real estate assets (left panel) and corporate equities and mutual funds (right panel)
for the household sector as a whole. Averages are obtained for the 1989-2019 period.
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