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Motivation I

Distributional effects of unconventional monetary policy

* stimulates economic activities, improves employment, increases
household income ⇒ reduces inequality (Bivens, 2015; Hohberger et al., 2020;

Guerello,2018)

* boosts asset prices ⇒ increases inequality (Montecino et al, 2015; Domanski et al.,

2016; Saiki and Frost, 2014)

* ”neutral” ⇒ no effect on inequality (Bernanke, 2015)
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Motivation II

Credit inequality

* Household credit inequality = 2× household income inequality, in the
Euro area (Cazenave-lacroutz, 2015)

* Before the GFC, household credit expansion was concentrated at the
bottom of the income distribution (Moore and Palumbo, 2010; Mayer and Pence, 2008)
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Motivation III

ECB asset purchase programmes (APP): Oct 2014 - Dec 2018

A positive aggregate effect on household credit

Figure: Annual growth rate of household credit and APP cumulative net
purchases, Euro area
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Research questions

What is the distributional effect of the ECB Asset Purchase
Programmes on household credit? (If yes, increase / decrease?)

What is the role of household asset portfolios in credit expansion and
credit distribution?

What are the policy transmission channels that contribute to the
distributional effect?
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Main Takeaways

APP widens the credit gap between the top and the bottom of the
distribution.

Among all quintiles, the middle-wealth households increase the most
their credit after APP implementation.

APP affects household credit by boosting property prices and the
higher property prices lead to credit expansion by property owners.

The credit risk channel increases credit inequality and the credit
constraint channel decreases credit inequality.
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Literature Review

Distributional effect of central bank policies (such as: Colciago et al., 2019)

Impact of unconventional monetary policy: interest rates, credit
supply, GDP and inflation. (Andrade et al., 2016; Chakraborty et al. 2020, and so on)

Household credit as a policy transmission channel: QE in the US
leads to mortgage rate reductions and originations of new mortgages
increases by banks, a positive consumption response, increased
refinancing activity(Di Maggio et al., 2017, 2020)

Household debt (Mian et al., 2013, Mian and Sufi, 2018, and so on)
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Data

Household-level data:

- The ECB Household Finance and Consumption Survey (HFCS) collects
household-level data on households’ finances and consumption.

- second wave (pre-APP period) and third wave (post-APP period)
- more than 138000 observations, 17 Eurozone countries. Table A.1

National-level data:

- housing price index, bank interest rates on deposits: ECB
- stock market index: Datastream
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1. Cross–Quintile Analysis
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Cross-Quintile Analysis: Empirical Strategy

Weighted least squares: probability weight

creditijt =
4∑

q=1

β1,qAPPt × q.Wealthijt +
4∑

q=1

β2,qq.Wealthijt

+β3HCijt + γjt + εijt

creditijt : household credit-related variables for household i in country j , year t
APPt : dummy, =1 if post-APP period; =0, otherwise
q.Wealthijt : dummy variables that define which wealth quintile q household belongs to
(1.Wealthijt = 1: household i belongs to the bottom 20% wealth group)
HCijt : household characteristics (education, employment, income, access to credit card,
access to overdraft facility, house ownership, age, and household type)

γjt : country-year fixed effects
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Cross-Quintile Analysis: Results (1)

(a) extensive margin (b) intensive margin

Figure: Household credit among different quintiles
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Cross-Quintile Analysis: Refinancing or new residence
purchase?

In the Euro area, housing mortgages account for 76% of total household
credit (in 2019 Dec, ECB).

refinancing, which replace the old mortgages, usually to get better
loan terms (15.8%→ 44.4%);

mortgages for new house purchases (38.2%→ 40.1%).
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Cross-Quintile Analysis: residence purchases

Residence purchases and new household main residence mortgages

Dependent variable: New mortgages

(1) (2)

purchase 0.601*** 0.551***
(0.0187) (0.0310)

purchase×APP 0.0740*
(0.0376)

owned 0.0498*** 0.0498***
(0.00257) (0.00256)

Household characteristics Y Y
Household types FE Y Y
Year×Country FE Y Y

N 117149 117149

Notes: Standard errors in parentheses, * p <
0.1, ** p < 0.05, *** p < 0.01.
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Cross-Quintile Analysis: Results (2)

(a) refinance (b) residence purchase

Figure: Household refinance and residence purchase among different quintiles
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Cross-Quintile Analysis: Summary

The middle wealth increases the most among all quintiles.

Compared with the top quintile, the bottom quintile increases the
least.

True for both mortgages and consumer credit, at extensive margin
and intensive margin.
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2. Household Asset Portfolio
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Household Asset Portfolio

So far, all analyses based on household total asset...
Does household portfolio composition matter for policy transmission?
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Household Asset Portfolio: Compositions

Market value of each asset type among total household portfolio, sample average, %
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Household Asset Portfolio: Empirical Strategy (1)

creditijt = β1assetijt + β2assetijt × APPt + β3HCijt + γjt + εijt ,

creditijt : dummies, whether household i in country j , year t has new household main
residence mortgages, mortgage refinancing, mortgages for new residence purchases, or
consumer credit.
assetijt : shares of different asset categories within the household’s total portfolio,
including the share of real estate, deposits, risky financial assets, and privately owned
business.
APPt : dummy, post- or pre-APP period
HCijt : household characteristics

γjt : country-year fixed effects
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Household portfolio and APP effects on household credit
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Household Asset Portfolio: Rising Housing Prices

Why mixed effects?...divergent valuation effects on different asset
categories from the APP.

Figure: Asset returns, euro area
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Household Asset Portfolio: Empirical Strategy (2)

creditijt = β1assetijt+β2assetijt×APPt+β3assetijt×returnjt+β4HCijt+γjt+εijt ,

creditijt : dummies, whether household i in country j , year t has new household main
residence mortgages, or consumer credit.
returnjt : the asset return for each asset category in country j in year t assetijt : shares of
different asset categories within the household’s total portfolio, including the share of
real estate, deposits, and stocks.
APPt : dummy, post- or pre-APP period
HCijt : household characteristics

γjt : country-year fixed effects
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Household portfolio and asset returns on household credit
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Household Asset Portfolio: Property as the Key Driver

mortgage
β3 > 0: APP → housing price increases → mortgage increases

consumer credit
β2 > 0: APP → overall easing of credit → consumer credit increases
β3 < 0: APP → mortgage available → substitute expensive
non-collateral debt (consumer credit) for property-based debt
(mortgages) → consumer credit decreases

Ying XU (IHEID) UMP & Household Credit Inequality Jan 2022 25 / 55



3. Transmission Channels of UMP
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Transmission Channels of UMP

From previous results, I propose:

credit risk channel

credit constraint channel

How does each channel contribute to the policy effect, and by how much?
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Transmission Channels of UMP: Empirical Strategy

Firpo et al (2018): recentered influence function (RIF) regression
joint with the Oaxaca-Blindar decomposition method

RIF regression: the unconditional version of quantile regression

RIF decomposition: an extension of the traditional OB decomposition
method
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Transmission Channels of UMP: Empirical Strategy

Three steps:

estimate the RIF statistics (RIF (Y ; ν)) of the dependent variable Y
for each observation for a chosen distributional statistic ν

run the standard regression but replacing the dependent variable Y
with the estimated RIF statistics, RIF (Y ; ν)⇒ the RIF coefficients
for each explanatory variable X

RIF decomposition: apply the classic OB decomposition method to
decompose the chosen distributional statistic ν ⇒ measure the
contribution of individual explanatory variable to the change of
household credit inequality after the policy implementation,
∆νpost−pre
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Transmission Channels of UMP: Empirical Strategy

dependent variable (Y ): the outstanding balance of the household
liability

distributions (ν): the shares of liabilities held by the top 30%, 20%,
10%, 5%, 1% indebted households, and the Gini-type coefficient

components (X ): 3 groups: household characteristics (education,
employment); credit constraint channel (access to credit); credit risk
channel(income, wealth)
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Figure: RIF Regression Coefficients: Pre- and Post-APP
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Transmission Channels of UMP: RIF coefficients

getting employed and higher education level: equalizing effects on
household credit

both access to credit: equalizing effects on household credit

income and wealth: dis-equalizing effects on household credit.
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Decomposition Results: Inequality Measures on Outstanding Balance of
Household Liability

Gini Share by Top 10% Share by Top 5%
(1) (2) (3)

a. Overall diff = 0
Difference (post − pre) 0.174 0.715 0.219

(0.281) (0.718) (0.869)
Composition Effects 0.104 0.188 0.444

(0.121) (0.317) (0.320)
Structure Effects 0.070 0.527 -0.224

(0.257) (0.653) (0.819)
b. Composition Effects
Household characteristics sum β < 0
Edu -0.032** -0.085*** -0.096**

(0.012) (0.033) (0.038)
Employ -0.112*** -0.287*** -0.267***

(0.038) (0.099) (0.093)
Credit constraint channel sum β < 0
Credit Card -0.058*** -0.130*** -0.111**

(0.019) (0.047) (0.051)
Overdraft 0.028** 0.055* 0.036

(0.013) (0.031) (0.032)
Credit risk channel sum β > 0
Wealth 0.058* 0.125* 0.211*

(0.031) (0.064) (0.112)
Income 0.030 0.032 0.199

(0.038) (0.084) (0.144)

Notes: Standard errors in parentheses, * p < 0.1, ** p < 0.05, *** p < 0.01. Coefficients are normalized to solve
the problem of the base level choice associated with categorical variables, such as countries and household types.
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Transmission Channels of UMP: RIF decomposition

policy effect: APP ⇒ changes on distributions of components ⇒
contribute to credit inequality change

the contributions of explanatory variables (offset each other):

- credit constraint channel: UMP loosens credit constraints ⇒ decreases
credit inequality after the APP.

- credit risk channel: UMP increases household income and wealth ⇒
increases credit inequality after the APP.
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Extensions and Robustness

Two extensions follow the baseline results:

country heterogeneity

debt repayment ability

Results are robust and some deviations from the baseline results can be
explained by country heterogeneity.
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Extensions 1: country heterogeneity

Country heterogeneity: Average household credit growth rates (%, 2014
Oct - 2016 Dec)

(a) (b)
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Extensions 1: country heterogeneity

Divergent policy effects on credit distribution among countries. I run the
baseline regressions using two sub-samples.

Core countries (Austria, Belgium, Germany, France, Finland, Luxem-
bourg, and the Netherlands): mostly consistent with the baseline
results.

Peripheral countries (Ireland, Portugal, Italy, Greece, and Cyprus):
deviations from the baseline results (and core country results).
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Country Heterogeneity: Refinancing

(a) core countries, income quintile (b) core countries, wealth quintile

(c) peripheral countries, income quintile (d) peripheral countries, wealth quintile
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Extensions 1: country heterogeneity

Compared with core countries, in peripheral countries, households
from the relatively lower ends of income and wealth distribution
increase their credit more after the APP.

The credit equalizing effect of the APP policy through the credit
constraint channel works stronger in peripheral countries than in core
countries.
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Extensions 2: debt repayment ability

(a) (b)

Figure: Household Credit among Different Quintiles: Debt Repayment Ability
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Extensions 2: debt repayment ability

the bottom income quintile has increased their debt-to-income (DTI)
ratios far much more than other income quintiles after the APP
policy. (pay rent ⇒ pay mortgages, DTI ↑)
the middle income quintile increase the most their loan-to-value
(LTV) ratios compared with other households.
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Robustness

Add additional household characteristics such as age (exclude Malta
and Ireland): consistent.

Use the middle quintile as the base group: consistent.

OLS without weights: the top 60-80% wealth quintile increases most
their participation in the credit market and refinances the most their
HMR mortgages after the APP (baseline: 40-60%). The unweighted
regression results are biased towards countries with more
observations, such as France.

Divide income and wealth quintiles among all countries, rather per
country: within the Euro area, households in the top 60-80% wealth
quintile increase the most their participation in the mortgage market
and refinance most after the APP (baseline: 40-60%).
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Conclusions I

Does unconventional monetary policy have a distributional effect on
household credit? I address this question using granular data from the
ECB Household Finance and Consumption Survey (HFCS) covering
17 Euro area countries and comparing household credit in the
”pre-APP (ECB’s Asset Purchase Programmes policy)” period with
household credit in the ”post-APP” period.

...YES!
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Conclusions II

The credit gap between the top and the bottom of the distribution
widens while the middle wealth households increase their credit the
most after the policy implementation.

By investigating household asset portfolios, I find property ownership
and rising housing prices are the key drivers of household financing
decisions after the APP.
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Conclusions III

The recentered influence function regression and decomposition
results suggest two potential policy transmission channels on
household credit inequality: (1) the credit risk channel, which is
expected to increase inequality through the assets valuation effect,
and (2) the credit constraint channel, which is expected to reduce
inequality by facilitating access to credit for lower and middle wealth
households.
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Policy Implications I

We should be aware of the distributional effects of central bank
policies, including UMP such as APP:
It could be those who were indebted are increasing more credit after
the policy.

credit inequality ⇒ wealth inequality ?
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Policy Implications II

We should be careful about the potential risk to the financial stability
following the UMP:
Higher property prices ⇒ excessive risk-taking and debt accumulation
by the household sector

Macroprudential policy: limit on LTV, DSTI, DTI and so on.
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Thank you!

Questions, comments, suggestions?
Thank you very much!
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Appendix: Data

Table A.1. Reference years and number of observations for each country

Ying XU (IHEID) UMP & Household Credit Inequality Jan 2022 49 / 55



Appendix: Data

Table A.2a. Definitions of variables
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Appendix: Data

Table A.2b. Definitions of variables (continue)
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Appendix: Data

Table A.3. Distribution of household types
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Appendix: Data

Table A.4. Summary statistics
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Appendix: Transmission Channels of UMP: Empirical
Strategy

Given distribution FY , the influence function of statistic ν is defined as

IF (yc ; ν(FY )) = lim
ε→0

ν((1− ε)FY + εHyc )− ν(FY )

ε
(1)

Hyc is a probability distribution with all its mass at point yc .

IF quantifies how statistics ν changes if distribution FY is contaminated by
a small amount of data mass at point yc , i.e., it quantifies the influence of
data point yc on ν.
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Appendix: Transmission Channels of UMP: Empirical
Strategy

Recentered influence function is equivalent to the first two terms of the
von Mises (1947) linear approximation of the corresponding distributional
statistic ν:

RIF (yi ; ν(FY )) = ν(FY ) + IF (yi ; ν(FY )) (2)

using RIF is crucial for the implementation of RIF decomposition.
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