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REAL-TIME INEQUALITIES AND POLICIES
DURING THE PANDEMIC IN THE US

by Luisa Corrado* Daniela Fantozzi* and Simona Giglioli*

Abstract

We investigate the effects of different policies implemented during the pandemic on
real-time spatial inequalities in the US. We use a novel database built using anonymized data
from the private sector, which enables us to compute daily measures of spending inequality at
the county level. Using a narrative approach combined with high-frequency data to identify
the shocks, we evaluate the impact of monetary policy in a VAR framework. The main
findings show that consumption spending inequality rose during the pandemic and Fed’s
policies did not mitigate such increase. Indeed, although these measures had a positive effect
on spending for both richer and poorer counties, consumption was stimulated more for the
former than for the latter ones. We distinguish two kinds of interventions: those regarding
federal funds rate, Repo agreements and QE programs (“purely monetary”’) and those
concerning subsidized lending facilities to support credit and avoid mass layoffs (“quasi-
fiscal”). Our evidence suggests a greater contribution in the short run by the latter type in
stimulating consumption spending of the upper-income counties.
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1 Introduction!

The Covid-19 pandemic has drastically changed our daily life. Aside from the terrible
health consequences, it has resulted in an unparalleled economic crisis, which countries
all over the world have been attempting to address since March 2020. In the United
States, the pandemic led to a large and immediate decline in aggregate spending and a
sharp increase in unemployment. The response of the Federal Reserve (Fed), through
a series of monetary stimulus and emergency lending initiatives has, according to many
economists (Fleming et al. 2020, Bullard 2020, Crouzet 2020, among others) prevented
the pandemic from causing a financial crisis and a much deeper and more prolonged
recession. In this paper we investigate whether the measures that the Fed has taken in
response to the pandemic had any effect on consumption spending inequality. Indeed,
although disparities in the United States have been under attention for the past few
decades, during Covid-19 the situation has dramatically worsened: inequality in the US
has reached record levels since mid-March 2020, when tens of millions of Americans across
the country started losing their jobs as a result of the economic fallout.

Two main streams of the literature are at the basis of this work. The first one is
related to the effects of Covid-19 on consumption inequality using high-frequency data.
Several studies have analysed this aspect for different countries: Aspachs et al. (2021)
find that spending inequality increased in Spain; for UK, Gathergood et al. (2021) doc-
ument a growth in regional inequalities in spending and similarly do Chronopoulos et
al. (2020), while Hacioglu-Hoke et al. (2021) find that low-income households reduced
their consumption spending by less than high-income ones; Andersen et al. (2020) find
for Denmark a larger drop in spending for those individuals with a higher exposure to
the adverse consequences of the crisis in the form of job loss, wealth destruction, severe
disease and disrupted consumption patterns; finally, for US, Bachas et al. (2020) use
bank account data at the household level to show that after the pandemic consump-
tion rebounded more rapidly for low income individuals (the misalignment between their
findings and our results can be attributed to the different source and aggregation of the
data used), Cotton et al. (2021) analyse heterogeneity in spending across several demo-
graphic household characteristics and Finck and Tillmann’s (2022) analysis of credit- and
debit-card data reveals a rise in consumption inequality.

The second stream concerns the empirical analysis of the effects of monetary policy on
inequality. The debate on the topic is still open, and the empirical literature is sometimes
ambiguous. Most studies exploit survey data on household income: for the US, Monte-
cino and Epstein (2015) use quarterly household survey data to investigate the effect of

monetary policy on inequality. They find that an expansionary monetary policy, mainly
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in the form of quantitative easing (QE), contributed to rising inequality. In particular,
the dis-equalizing effects of increasing asset returns outweighed the redistributive effects
of falling unemployment. For Japan, Saiki and Frost (2014) look at how unconventional
monetary policy (UMP) affected inequality after 2008, using micro level data of Japanese
households in a VAR framework. Their results show that UMP widened income inequal-
ity largely due to higher asset prices. Consequently, wealthy households that tend to
save their money in financial assets earn more income from dividends and capital gains.
For the euro area, Guerello (2018) constructs measures of income dispersion using survey
data and evaluates the effects of both types of monetary policy on income distribution.
Focusing on QE, she finds that for several European countries the positive effects of these
policies may be offset by a rise in income dispersion. Mumtaz and Theophilopoulou
(2016) provide similar evidence for the UK.

Other works reach mixed conclusions. For the US, Coibion et al. (2017) using detailed
micro-level data on income and consumption document how contractionary monetary
policy increases inequality in labor earnings, total income, consumption and total expen-
ditures. Lenza and Slacalek (2018) evaluate the impact of quantitative easing on income
and wealth of individual euro area households. Finally for Italy, Casiraghi et al. (2016)
and Corrado and Fantozzi (2021) use household data to to investigate the effect of stan-
dard and non-standard monetary policy implemented by the ECB on income inequality.
The main findings from these works show how QE compresses the income distribution
since many households with lower incomes become employed.

In our analysis, with respect to the above mentioned literature, we focus on a different,
yet closely connected, dimension of inequality, i.e. inequality across counties®. We use
daily data on credit and debit card transactions and employment recently released by
Chetty et al. (2020) to create daily indices to measure inequality across counties in the
US and describe their evolution during the pandemic. Then, we estimate a VAR model
augmenting standard Cholesky identification with additional information coming from
key policy announcements by the Fed in 2020 and early 2021 in order to measure the
impact of Fed’s measures in mitigating or reinforcing real-time inequalities.

Our contribution is twofold. Firstly, we use high-frequency data on consumption
spending across counties to study the effect of Fed’s policies during Covid-19. Secondly,
we distinguish between two kinds of interventions in a narrative framework: those regard-
ing the federal funds rate, the Repo agreements and the QE programs, that we call “purely

monetary”, and those concerning subsidized lending facilities and other tools to provide

2To verify the comparability of our results with the above mentioned studies we used available data
from BEA and the US Census Bureau and we check for the correlation between consumption expenditure
inequality across households and across counties from 1997 to 2016. It is equal to 0.8 when computed
with the Gini coefficient and the 90th-10th percentile difference, 0.7 with the Atkinson index and the
variance of log consumption. On trends in income inequality across counties, see Gaubert et al. (2021),
Ganong and Shoag (2017) and Paarlberg et al. (2017).



support to credit, in order to avoid mass layoffs and a sharp decrease in employment, to
which we refer to as “quasi-fiscal” policies. As discussed above, many authors have ana-
lyzed the development of consumption spending in the US with similar data, but to the
best of our knowledge, the empirical literature linking these trends with Fed’s monetary
and quasi-fiscal policy interventions is very scarce. Our first main finding shows that the
effect of Fed’s policies has been to stimulate consumption for all counties along the in-
come distribution, from the richer to the poorer ones. Secondly, we find that consumption
inequality rose during the pandemic, since Fed’s policies stimulated more consumption
of the upper-income counties. In particular, when distinguishing between monetary and
quasi-fiscal policies, our evidence suggests a greater contribution by the latter type of
intervention in the stimulus of consumption and employment, although more intensely
for the top quartile than for the bottom one.

The paper is articulated as follows: Section 2 explains how daily inequality indices are
created and describes our identification strategy for the policy shocks. Section 3 shows the
evolution of consumption inequality during the pandemic, the empirical analysis through

the estimation of a VAR model, and presents the results. Section 4 concludes.

2 Data and methodology

Our aim is to assess whether and how inequality in the United States has evolved during
the Covid-19 pandemic, and what has been the role of Fed’s policies in this sense. For our
analysis we use different types of data. We look at inequality in consumption spending
across counties. Many authors have analyzed consumption patterns to study inequalities:
according to Blundell and Preston (1998) and Krueger and Perri (2006), the distribution
of consumption expenditures gives greater insight into the distribution of household well-
being, compared to income distribution. We combine the two measures: first, we look
at inequality in consumption spending across all counties. Then, we divide them in four
quartiles based on their per capita income, and analyze the response of credit and debit
card spending in counties at different quartiles. Differently from the above mentioned lit-
erature, we use high-frequency data to provide a real-time dynamic analysis of inequality

in consumption spending.

2.1 Real economy data

The database recently released and constantly updated by Chetty et al. (2020) provides
daily information on percent changes in credit and debit card expenditure and employ-
ment by county in the US from the 14th January 20203. A county is an administrative or

political subdivision of a state, and our dataset covers a representative sample of coun-

3For details see https://tracktherecovery.org/.



ties*. County borders are an artifact of historic or local political idiosyncrasies, and do
not necessarily reflect homogeneous sets of households: our analysis is limited in the fact
that it ignores within-county heterogeneity. The changes refer to the January 2020 av-
erage and our sample period is from 20th January 2020 to 31st March 2021, with daily
data. Series on consumption spending are divided with respect to the corresponding
week in 2019, to control for seasonality. Data on employment are not seasonally adjusted
by Chetty et al. (2020) because of incomplete 2019 data, but seasonal fluctuations in
employment are an order-of-magnitude smaller than those in spending, hence unlikely to
substantially affect our results.

This database is built using anonymized data from several private companies. Con-
sumer expenditure changes are measured using data on credit and debit card spending
collected by Affinity Solutions Inc, which capture nearly 10% of debit and credit card
spending in the US®. Since we are working with card spending data, we miss cash trans-

actions®

in our analysis, as well as other transactions that are made, for example, through
other agents such as insurance companies. This dataset, nonetheless, provides satisfac-
tory information about spending on retail, some service expenditures, and some durable
goods. Moreover, the Affinity spending series closely tracks the Advance Monthly Retail
Trade Survey (MARTS), which is one of the main inputs used to construct the national
accounts (the correlation between the two is equal to 0.88). In the Affinity data provided
by Chetty et al. (2020), daily changes in card spending are available at the county level,
where the county is determined by the card holder’s residence. In order to be able to
divide the counties in four quartiles based on per capita income, we use data on 2019 per
capita income by county from the US Bureau of Economic Analysis (BEA).

For employment, Chetty et al. (2020) provide a representative picture of private
non-farm employment in the United States by combining different data sources to ob-
tain information on employment and earnings: payroll data from Paychex and Intuit,
worker-level data from Earnin, and time sheet data from Kronos. The series is compared
with survey-based measures, in particular the Current Employment Statistics, which is a
survey of businesses, and the Current Population Survey, which is a survey of households.
The payroll-based series generally falls between estimates obtained by the two surveys.

As for consumption data, also data on employment are provided as percent changes with

4The total number of US counties is 3,007. The dataset released by Chetty et al (2020) provides
data for 1,681 counties. Due to missing data for employment, our analysis is made on a sample of 856
counties, which nonetheless is representative of 90.6% of GDP and 87.0% of total population (according
to 2019 data from BEA).

5According to Fulford (2015), more than 70% of the US population has a credit card at any given
time, and a larger fraction has a credit card at some point in life. The total card spending accounted for
51% of consumption spending in 2018, according to the 2019 Federal Reserve Payments Study and data
by the World Bank.

6Chetty et al. (2020) compare credit card spending with aggregate cash spending using receipt
data sourced by CoinOut. They find similar trends between the two series, indicating that aggregate
fluctuations in card spending were not offset by opposite-signed changes in cash spending.



respect to the January 2020 average.

However, in our analysis we are interested in working with economic data in levels
and not in percent changes. To transform percent change data into level data we combine
the database by Chetty et al. (2020) on daily percent changes in consumption spending
and employment with annual 2019 data in levels on per capita consumption (at constant
prices) and employment from the BEA. While data on employment are available by
county, 2019 per capita consumption spending in level is only available by state. We
then use the distribution of counties by per capita income (from BEA) to estimate the
consumption spending for all counties. In details, our estimate for the county daily per

capita consumption expenditure is given by:

PPinc,
1 N :
~ > o=y PPincgs

PPexp.s = { . PPemps}

where ¢ and s indicate the county and state, respectively, PPexp is the daily per capita
expenditure, PPinc is the per capita income and N, is the number of counties in state
s. In computing the daily data in levels starting from the annual data for 2019, our
assumption is that annual 2019 data are a good proxy for the situation in January 2020,
to which data in percent changes refer to. In this way, we have a measure in levels of daily
per capita consumption and employment throughout 2020 and for the first three months
of 2021. Finally, we needed to remove weekend days from the sample to be able to merge
all data”. We end up with a dataset of 310 observations for each variable. To the best of
our knowledge, we are the first who perform an analysis of consumption inequality using
this dataset with the described arrangements, to study disparities across US counties and
to assess Fed’s role in the evolution of inequality.

Figure 1 reports the daily average (intended as average across counties) per capita
consumption spending and the daily average employment rate in the US during the
sample period considered®. Looking at the development of the two variables, one can
easily notice a similar trend, with the minimum level reached in April 2020 (among
others, EarnestResearch 2020 and Alexander and Karger 2020 provide the same evidence).
Moreover, while consumption spending returns to pre-pandemic levels (and exceeds them)

towards the end of 2020, the employment rate remains significantly lower.

“In cases where marginal spending in response to a shock occurs on weekends, dropping weekends
loses that variation. To avoid this distortion, we perform a robustness check by taking a 7-day moving
average of spending data before dropping weekend observations. In this way we try to effectively smooth
the weekend into the previous and subsequent weeks. The analysis gives very similar results.

8The correlation between the series constructed by us and the official data on per capita consumption
and employment from FRED is 0.94 for consumption and 0.97 for employment.



Figure 1: Consumption and employment trends
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(a) Average per capita consumption spending (b) Average employment rate

Note: the two figures plot the per capita consumption spending (7-day moving average) and the daily
employment rate during the sample period considered, averaged across counties in the US.

2.2 Consumption inequality indices

As a first step we are interested in the evolution of consumption spending inequality across
counties in the US during 2020 and at the beginning of 2021. We thus construct several
indices of credit and debit card spending inequality across counties at daily frequency and
compare them. We are here considering our sample of US counties as a whole, without
looking at the differences in per capita income across counties. Figure 2 reports four of
these indices: the difference between the 90th and the 10th percentile in consumption
spending (2a), the variance of the logarithm of consumption (2b), the Gini index (2c)
and the Atkinson index (2d). For all these indicators, a higher value signals a higher
level of consumption spending inequality across counties. We can notice a common trend
in the four plots: it appears that the Covid-19 pandemic had a large and heterogeneous
economic impact leading to a higher consumption inequality across US counties in 2020.
In particular, a sharper increase is evident around mid-April, which corresponds to the
outbreak of the pandemic, and at the beginning of 2021. Similar results were found by
Cotton et al. (2021) with an analogous dataset and by Cox et al. (2020), Baker et al.
(2020), Karger and Rajan (2020) using different sources of spending data.

2.3 Monetary policy shock identification and data

As many researchers (Labonte 2021, Clarida et al. 2021, Ferrero and Giglioli 2020,
among others) claim, the Fed promoted economic and financial stability throughout the
Covid-19 emergency by exploiting its monetary policy and lender of last resort functions.
Some of these actions aimed to encourage economic activity by lowering interest rates
(traditional monetary policy measures), while others aimed to provide liquidity so that

businesses could access required funding. In particular, in 2020, differently from the past,

10



the Fed has also acted as a lender for non-bank firms and markets by creating a series of
emergency lending facilities.

For the scope of our analysis, we examine those announcements that are classified as
“Monetary Policy” in the list of press releases on the Fed website (we consider 42 items
in total)®. We then divide this set into two broad categories. The first, that we call
“purely monetary” policies, includes announcements of conventional and unconventional
monetary policy actions by the Fed during the Covid-19 emergency and that include

federal funds rate, Repo agreements and QE programs.

Figure 2: Consumption spending inequality indices
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Note: the panels report the values of four inequality indices for the US during our sample period. For
all these indicators, a higher value is a sign for a higher level of consumption inequality across counties

The second group, instead, consists of announcements of liquidity and funding operations,
subsidized lending facilities, other tools to provide more direct support to credit, such
as under-remunerated reserve requirements and other banking initiatives. This second
category contributes to an emergency support to firms in order to avoid mass layoffs and a
sharp decrease in employment: they can be easily seen as a complement to fiscal measures
in the sense that they indirectly support labour incomes and employees and therefore we

refer to them as “quasi-fiscal” policies'®. As described by Mackenzie and Stella (1996) and

9A complete list of the announcements we consider for our analysis is available in Appendix A.
10 Although quasi-fiscal policies have a direct impact only on Ricardian households, i.e. those who
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Gil Park (2015) these are operations that could, in principle, be duplicated by specific
budgetary measures in the form of an explicit tax, subsidy, or other direct expenditure,
rather than being inherent to central banks.

In order to recognize the shocks, we use an innovative setup combining high frequency
(HF) data with a narrative approach for the identification of monetary policy shocks, but
with some differences from other authors who used similar strategies such as Kuttner
(2001), Gurkayanak et al. (2005), Hamilton (2008), Campbell et al. (2012). First, while
they use a narrow time window to maximize the chances that the identified shocks are
truly exogenous, due to data availability we do not isolate a 30-minute window around
the announcements and assume that no other shock occurs in the same day to change
the response of the variables, as in Cochrane and Piazzesi (2002), and perform several
robustness checks to validate our results'!. Second, in line with recent studies such as
Lenza and Slacalek (2019) and Inoue and Rossi (2021), we look at the spread between the
long-term and the short-term interest rates on Treasury bills (that is, the change in the
slope of the yield curve) in the days of Covid-19 related Fed press conferences as a measure
for the shock. Indeed, the great majority of actions in 2020 were not based on interest
rate increases, but rather on forward guidance and asset purchases. When a central bank
gives forward guidance on future monetary policy, it shapes investors’ expectations for
future policy interest rates, which influence the yield curve. Forward guidance refers to
central banks’ commitment to keep policy interest rates low for a period of time or until
they accomplish a measurable goal (such as an increase in inflation and/or a decrease in
unemployment). Hence, the yield curve is predicted to flatten between the short end and
the term of the yield curve that corresponds to the guidance’s term, and to flatten farther
out. Similarly, asset purchases involve the outright purchase of assets by the central
bank in the secondary market, including government bonds. By purchasing assets, the

central bank adds to demand for them, so their price increases and their yield falls. As

have access to financial markets, there can also be an indirect effect for non-Ricardian, that are those
entirely consuming only their labor income, according to the definition of Kaplan et al. (2018). Indeed,
quasi-fiscal policies aim at sustaining employment through facilitating credit to firms, therefore avoiding
mass layoffs and giving benefits also to non-Ricardian consumers.

'We are aware that we cannot exclude the presence of other contemporaneous (in the same day)
shocks that can possibly make our results biased (see Miranda-Agrippino and Ricco 2021). However, to
control for the possible noise in our measure we perform a series of robustness checks. We try excluding
from the timeline of press conferences those days in which important fiscal measures were announced.
This robustness check also guarantees that our results are driven by the Fed’s measures rather than by the
massive fiscal policies implemented by the Government during our sample period. Moreover, to take into
account the possibility that market participants react to the Fed’s assessment of the economic outlook
rather than to policy announcements, we follow the so-called “poor-man’s” sign-restriction procedure
(Jarocinski and Karadi 2020). We use the spread between the long term and the short term treasury bill
interest rates as a proxy for monetary policy shocks only in those days in which the change in the spread
and the change in stock prices (proxied by NASDAQ100) have opposite sign, setting our policy variable
to zero in the remaining days. We use the TB rates spread surprises in the other days as a proxy for
central bank information shocks. The results we get are very similar to the ones presented here, which
include all dates. For a more detailed discussion on advantages and disadvantages of using a 30-minute
window for the identification of monetary policy shocks, see Auer et al. (2021).
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a result, asset purchases can change the slope of the yield curve, usually by lowering the
additional yield investors require to compensate for the uncertainty that interest rates
or inflation could rise in the future (term risk). Therefore, we consider a narrowing
of the spread between the long and the short-term interest rates as an indicator of an
unconventional expansionary monetary policy intervention (this measure can possibly
capture purely monetary interventions better than quasi-fiscal ones) and in days without
any relevant announcement, the series takes zero value. Figure 3 shows the constructed
shock series'?. The occurrence of purely monetary and quasi-fiscal policies is different in
most of the cases, depending on the day in which they were announced. The former ones
were generally announced through FOMC statements, whereas this is not necessarily true
for the latter ones. The size of the surprise is similar for the two kinds of shock, suggesting
that the nature of the policy announced is not a key determinant of markets’ reaction.
However, we want to distinguish the two kinds of announcement in order to study their
effect on real variables and inequality: what matters for this purpose is to identify the
different timing of the press conferences more than the magnitudes of the two shocks.
Finally, the two largest surprises have been recorded at the end of the sample period.
In particular, one refers to the quasi-fiscal policy announcement of March, 8th 2021 by
the Federal Reserve Board of the extension of its Paycheck Protection Program Liquidity
Facility. The second occurred after a FOMC press release in which the committee stated
to continue QE program and Repo agreement operations. As a robustness check, we
repeat the analysis using different measures for the shock, finding similar results!.

All the data we use to analyze the effects of monetary policy are taken from the FRED
database and have a daily frequency. In particular, we use data on the short term (3
month) and long term (10 year) Treasury bill rates. We also include a stock market vari-
able in our econometric model, using the NASDAQ 100 Index, which represents the daily
index value at market closing. It includes 100 of the largest domestic and international
non-financial securities listed on the NASDAQ Stock Market based on market capitaliza-
tion. Finally, we construct a timeline of the Fed press conferences with Covid-19 related

policy announcements, taking the data from the Fed’s public website.

3 Consumption inequality and Fed’s policies during the

pandemic

In this Section we investigate the effect of Fed’s policies on consumption spending inequal-
ity in the US from 20th January 2020 to 31st March 2021, and in particular whether there

is any difference between pure monetary and quasi-fiscal policies. We do so in two ways.

12The daily change in the spread between the long-term and the short-term interest rates on Treasury
bills, and the related autocorrelation function, can be found in Appendix B.
13More details on this robustness check are presented in Appendix C1.
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Figure 3: The policy surprise series
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Note: the figure reports the daily change in the spread between the long-term (10-year) and the short-
term (3-month) interest rates on Treasury bills in the days of press conferences.

First, we compute the Gini index of consumption spending by weighting each county by
its per capita income in 2019. Our intention is to see not only if consumption spending
concentration increases after Fed’s policies, but also whether this concentration concerns
poor or rich counties. Indeed, ceteris paribus, the index increases with a higher concen-
tration of expenditure in richer counties. We include this measure in a VAR framework
to study the response of the consumption spending Gini'* coefficient to a policy shock.
It is described by the model:

Yi=DBy+BiY; 1 +BY, o+ -+ BY, , +e e, ~N(0,%) (1)

where Y; is a vector of variables entering the VAR in the following order: average con-
sumption across all counties, average employment rate, our narrative-HF shock, a stock
market variable represented by the NASDAQ 100 index and the Gini index computed on
consumption spending. The ordering of the variables in the VAR guarantees that con-
sumption and employment do not respond contemporaneously to the shock, but with one

lag!®. Consumption (in dollars per day), the employment rate, the stock market variable

14 As a robustness check, we perform the analysis using different measures of inequality: the variance of
the logarithm of consumption, the difference between the 90th and the 10th percentile of the distribution
of consumption and the Atkinson index. The results, are shown in Appendix C2.

15To validate the robustness of our results, we performed the analysis with different orderings of the
variables: firstly, by inverting the order of consumption and employment and leaving the other ones as

14



and the weighted Gini coefficient (as indices) are expressed as deviations from the 20-day
centered moving average to be de-trended, and are stationary according to the Augmented
Dickey—Fuller (ADF) test and the Kwiatkowski-Phillips-Schmidt-Shin (KPSS) test. p is
the number of lags, chosen as to cover two weeks of observations (10 working days)!®, Bs
are matrices of coefficients and e is a vector of normally distributed errors. We estimate
the model twice: in the first estimate we consider the total policy shock, thus consider-
ing the whole series of Covid-19 related Fed’s press conferences. Then, we distinguish
between purely monetary shocks and quasi-fiscal shocks, therefore including two shock
variables in the VAR. The purely monetary shock is placed before the quasi-fiscal one
in the vector of variables, but robustness checks inverting the ordering of the two shocks
give very similar results. Figure 4 shows the resulting cumulative impulse response func-
tions (IRFs), together with the 68% confidence intervals. Considering the whole set of
policies in Panel (a), inequality grows at first, and then decreases, but still remains above
the initial level. Panel (b) then decomposes the coefficient’s reaction to purely monetary
shocks and quasi-fiscal ones. We can see that after both shocks inequality increases, with
a peak in the response of the weighted Gini coefficient to quasi-fiscal policies around 20

days from the shock. In both cases, the increase in inequality is persistent!”.

Figure 4: Consumption spending inequality’s response to shocks
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(a) Total shock (b) Pure monetary and quasi-fiscal shocks

Note: the two panels report the impulse response functions of the Gini coefficient (weighted for counties’
per capita income) to the total shock, the purely monetary and the quasi-fiscal shock, together with the
68% confidence intervals.

they are described above; secondly, by moving the shock variable as the first one, thus allowing all the
others to contemporaneously respond to the policy. In both cases, we get very similar results.

16We also repeated all the analyses by setting p as to cover one month of observations (approximately
23 working days) and by setting it equal to the average of the optimal lag lengths according to BIC and
AIC criteria. Results are very similar in both cases.

17To confirm our findings, we did a similar exercise constructing a VAR in which the vector of variables
contains, in the following order: the Gini index of consumption, the Gini index of employment, the shock
and the stock market variable. By looking at the response of the first variable to the shock, we get
similar results to the ones presented in Figure 4.
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Then, given the above results, we ask ourselves whether poorer and richer counties
responded differently to the shocks. To answer this question, we estimate another VAR
for the four quartiles of the income distribution separately, again once for the total shock
and once including both shocks (pure monetary and quasi-fiscal) in the VAR. We look
at the differences in the responses of the quartiles. The specification is the same as
above, but in this case Y, is a vector of variables containing: quartile-specific consump-
tion, quartile-specific employment rate, our narrative-HF shock (total or divided between
purely monetary and quasi-fiscal) and a stock market variable represented by the NAS-
DAQ 100 index'®. The lag length is again chosen as to cover two weeks of observations.
Figure 5 reports the cumulative impulse response functions of consumption and employ-
ment to the total shock (a), then decomposed into the pure monetary policy shock (b)
and the quasi-fiscal shock (c) for the four quartiles of the income distribution of coun-
ties, together with the 68% confidence intervals!®. We focus on the cumulative effect (by
looking at the area underneath the impulse response; see Ramey 2016) to control for
the possibility that Fed’s measures have an effect on different counties with a different
timing in a given period. Moreover, it is a simple way to smooth out from the impulse
responses the volatility of our daily data. The responses are reported in percentage of
the average value of the variable during the sample period: that is, for example, a value
for the IRF of consumption spending equal to 2 means that, at that particular horizon
following a decrease of one percentage point in the spread, spending increased by 2%
with respect to the average. The Fed’s intervention had an overall positive impact on
consumption, which is in line with the literature on the effects of expansionary monetary
policy measures on consumption spending (among others, Casiraghi et al. 2013). Then,
looking at the extreme quartiles of the income distribution, we can see from Panel (a)
that they had a greater impact on consumption and employment for the fourth quartile
(i.e. the richer counties) than for the first (the poorest), so Fed’s policies did not have any
redistributive effect in the tails. The response of the second quartile (the lower-middle
income households) is equal to the one of the third quartile (the upper-middle income
counties), suggesting a mitigating effect in the rise in inequality at the center of the dis-
tribution. The same reasoning applies when we look at the response of employment to
the shock. When distinguishing between those interventions that are purely monetary
and the quasi-fiscal ones, the inter-quartile differences are much more pronounced for the
second type than for the first, for the responses of both consumption and employment.
Again, credit and debit card expenditure is mostly stimulated for the top quartile, less
for the bottom one, and in an almost equal way for the second and the third quartiles.

In comparison to the results of Figure 4, consumption’s response to the quasi-fiscal shock

18 Also in this case we tried to invert consumption and employment ordering and to move the shock
as the first variable, finding very similar results.

197t should be noted that results reported in Panels (b) and (c) can also be considered as counterfactual
excercises in which quasi-fiscal and purely monetary policies, respectively, were not implemented.
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are in line with consumption spending inequality’s response, since the IRFs of the richest
quartiles (green solid line) exceed that of the poorest ones. Differently from the con-
sumption response to a pure monetary shock, that is ambiguous and around zero, the
corresponding response of consumption spending inequality in Figure 4 (black solid line)
shows on impact a sharp increase. Differently from the existing literature on the effects
of monetary policy on consumption and employment, we are here using daily data to
assess consumers’ reaction within a short period of time, simulating the movements of
real variables for approximately two months after the policy is implemented.
Figure 5: Consumption and employment responses to shocks
Consumption

Consumption Consumption

Employment Employment

- i et =
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0 10 20 30 40 50 € 0 10 20 30 40 50 €

(a) Total shock (b) Pure monetary shock (¢) Quasi-fiscal shock

Note: the three panels report the cumulative impulse response functions of consumption and employment
to the total shock, the pure monetary policy shock and the quasi-fiscal shock for the four quartiles of the
income distribution by counties, together with the 68% confidence intervals. Responses are in percentage
of the average value of the variable during the sample period.

Since actual income is more rigid than consumption, we can easily imagine that the
increase in consumption is based on an adjustment of consumers’ expectations about
future income (and therefore a decrease in precautionary savings). Indeed, as Lewis et al.
(2020) report, the reaction of consumers’ confidence is evident after a few days following
the policy announcement (although stronger for rate changes than for asset purchases and
forward guidance). In a similar analysis, Karger and Rajan (2020) look at the response
of consumption to stimulus payments in US during Covid-19, finding that the reaction is
evident already in the two weeks following the measure.

To see the differences in the consumption response to the shock along the whole
distribution, so without aggregating by quartiles, we correlate the response of a county’s
consumption expenditure at a 30-day horizon with its 2019 annual per capita income in
logarithm. The results, shown in Figure 6, are in line with the impulse response functions

analysed above. Indeed, richer counties experience a higher semielasticity of consumption
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spending to the shock after 30 days, relative to poorer ones. This positive correlation
is not significant for a purely monetary policy shock, while it is more pronounced for
quasi-fiscal ones.

We can imagine two channels through which Fed’s policies (in particular quasi-fiscal
ones) boosted consumption spending. The first acts through a wealth effect: asset prices
increase following an announcement, enriching those counties in which asset holding is
higher and stimulating consumption expenditure. The second is through the labor in-
come: quasi-fiscal policies have been designed to mitigate the negative impact of the
pandemic on employment, contributing to support firms and preventing sharp decreases

in personal income, thus giving incentives for consumption spending.

Figure 6: Counties’ consumption spending response to shocks and logarithm of per capita income
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(a) Pure monetary policy shock (b) Quasi-fiscal shock

Note: each dot corresponds to a county. The two panels report the correlation between the card spending
IRF value at 30 day-horizon following a policy shock and the county’s per person annual income in dollars
in 2019. On the y-axis, responses are in percentage of the average value of consumption spending during
the sample period.

In order to investigate these channels, we regress the response of credit and debit card
expenditure to a policy shock on the weight of income from dividends, interests and
rent on total personal income for each county (sourced by the US BEA), as a proxy
for asset holding, and on the amount of loans granted through the Paycheck Protection
Program Liquidity Facility (PPPLF) (sourced by the US Small Business Administration,
SBA). The Paycheck Protection Program (PPP) provides loans to small businesses so
that they can keep their workers on the payroll. The PPPLF, implemented by the Fed,
extends credit to eligible financial institutions that originate PPP loans, taking the loans

as collateral at face value. We estimate the following equation:
Cpe = o+ il + o PPPLF, + 33X, + €.

where C'is the consumption response after 30 days in county ¢ to policy p, p € {PM,QF},

I is the income coming from assets, PPPLF' is the amount of loans granted through the
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PPPLF program, and X is a set of control variables that includes each county’s employ-
ment in leisure and hospitality (two of the most affected sectors during the pandemic,
sourced by the US Bureau of Labor Statistics), debt-to-income ratio and population-
weighted total Covid-19 cases during the sample period considered. All variables are in
logarithm. The results of the OLS regression are reported in Table 1: the dependent vari-
able is the response of counties’ consumption expenditure to a policy shock after 30 days
(in percentage of the average value of consumption spending during the sample period).
Columns (1), (3) and (5) refer to the reaction to a pure monetary shock, while (2), (4)
and (6) to a quasi-fiscal one. The first two columns consider the whole set of counties.
The coefficient for the weight of income from dividends, interests and rent on total per-
sonal income (the first variable in the list of independent ones) is positive and statistically
significant for the quasi-fiscal shock consumption response. This suggests that there is
actually a wealth effect: after a policy stimulus, asset value increases, enriching those
counties in which asset holding is higher, and consequently increasing consumption in
these counties. Indeed, a higher stimulus to stock market prices is given by quasi-fiscal
measures rather than pure monetary ones, as shown in Figure 7. Moreover, the weight
of income from dividends, interests and rent positively correlates with per capita annual
income at the county level, as shown in Figure 8: in richer counties the weight of financial
earnings is higher. This partly explains the higher reaction of the fourth quartile’s con-
sumption spending to quasi-fiscal shocks. To account also for the total income effect, we
repeat the analysis by splitting the sample and considering rich (the top two quartiles)
and poor (the bottom two) counties separately. Results are shown in columns (3)-(6):
the coefficient of the weight of income from assets is positive for both, but higher for rich

counties, although not statistically significant for poor ones.
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Table 1: OLS regression results
(1) (2) (3) (4) () (6)
PM QF PM QF PM QF

Income from assets -0.00205 0.136*** 0.0275 0.106* -0.154  0.0274
(0.05)  (3.31)  (0.74)  (213)  (-1.17)  (0.41)

PPPLF loans 0.0146**  0.0177*¥* 0.00960% 0.0189***  0.0189  -0.0125
(3.25) (3.89) (2.45) (3.78)  (1.44)  (-1.93)

Leisure&hospitality — 0.0184  -0.0273%*  0.0148  -0.0135  0.0376 -0.0211
(L75)  (-267)  (1.18)  (-1.01)  (1.82)  (-1.43)

Debt-to-inc. ratio  -0.0413  -0.00324  -0.0329  -0.0114  -0.0474  0.0111
(-1.43)  (-0.16)  (-1.66)  (-0.45)  (-0.72)  (0.41)

Covid-19 cases 0.0242 -0.0337 0.0369 -0.0229  -0.00673 -0.0394
(0.92)  (-1.38)  (1.22)  (-0.72)  (-0.13) (-1.12)
Median age 0.335* -0.104 0.159 -0.141 0.473 -0.131
(2.18) (-1.48) (1.83) (-1.54) (1.71) (-1.30)
Observations 714 714 426 426 288 288
Counties All All Rich Rich Poor Poor

t statistics in parentheses
*p < 0.05, ** p < 0.01, *** p < 0.001

Note: all variables are at the county level. The dependent variable in columns (1), (3) and (5) is the
response of consumption expenditure to a pure monetary policy shock after 30 days, while in columns
(2), (4) and (6) it is the response to a quasi-fiscal one. The independent variables are: the weight of
income from asset on total income, the amount of PPPLF loans granted, the employment in leisure and
hospitality, the debt-to income ratio, the population-weighted number of Covid-19 cases and the median
age. All variables are in logarithm and regressions are made using robust standard errors. The sample
consists of the whole set of counties in columns (1) and (2), the two richest quartiles of counties in
columns (3) and (4), and the poorest two quartiles in columns (5) and (6). Data refer to an average of
2019 and 2020 for the weight of income from assets, for employment in leisure and hospitality and for
debt-to-income ratio, and to the sample period for PPPLF loans and Covid-19 cases.

Then we consider the relationship between the amount of PPPLF loans granted in
each county (the second regressor in Table 1) and consumption spending response to
quasi-fiscal policies, which is positive: counties that received more loans with the PPPLF
program as a support for employment reacted more strongly, in terms of consumption
spending, to quasi-fiscal Fed’s policies. Also in this case the more intense reaction coming
from richer counties can be explained by the larger amount of loans granted in counties
belonging to the top quartile of the distribution rather than the other three quartiles®.
Moreover, this latter evidence can also explain the reaction of employment to a quasi-
fiscal shock in the bottom panel of Figure 5c: it is stronger for richer counties than for
poorer ones. Again, this result holds when we consider rich and poor counties separately,

although the coefficient is significant only for the former.

20More details on this can be found in Appendix D.
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Figure 7: Stock markets’ reaction to Fed’s Figure 8: Weight of income coming from assets

pure monetary and quasi-fiscal policies and per capita annual income
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Note: the graph reports NASDAQ100 index’ im- Note: each dot corresponds to a county. Variables
pulse responses, in percentage of the average value are i_n dollars on the x-axis and in percent on the
of the index during the sample period. y-axis.

Finally, it is interesting to notice that the impact of the median age is positive for pure
monetary policies, while negative (although not statistically significant) for quasi-fiscal
ones. This suggests that, ceteris paribus, counties with an older population reacted more
rapidly, in terms of consumption spending, to changes in interests rates or announcements
of QE programs, while they reacted less intensely than younger counties to quasi-fiscal

measures.

4 Conclusion

In this paper, we investigate the development of consumption spending inequality across
counties in the US during Covid-19 pandemic, and the effect of Fed’s policies on such
inequality. Our main contribution, relative to previous works on monetary policy and
inequality, is the use of recently released high-frequency (daily) data from credit card
transactions, that allow us to compute inequality measures at a daily frequency, combined
with a narrative approach, to evaluate the impact of the central bank’s monetary and
quasi-fiscal policies. To the best of our knowledge, we are the first to assess the effect of
monetary policy on consumption and employment using daily data.

Two limitations of our work must be highlighted before jumping to the conclusions.
Firstly, our analysis is focused on a limited period of time, and for the moment these
results cannot be generalized to a longer horizon. Secondly, we consider only a subset of
policies that the Fed has implemented during the pandemic, that are those classified as
"Monetary Policy" in the Fed’s website.

We find that Fed’s policies have stimulated consumption spending for all counties

along the income distribution, thus helping both richer and poorer counties during the
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initial phase of the crisis. Moreover, inequality in consumption spending as measured by
the Gini coefficient has increased following Fed’s policies, because richer counties have
responded more strongly than poorer ones. This is mainly due to a wealth effect: such
policies made asset prices increase and favoured those counties in which income coming
from dividends, interests and rent has a higher weight on total personal income. When
distinguishing between purely monetary and quasi-fiscal policies, we find that the effect of
latter ones has been more intense. In other words, subsidized lending programs, facilities
to support credit to businesses and programs to avoid mass layoffs indirectly supported
labour income and employees, thus increasing consumption in the first quartile of counties.
At the same time, the reaction of the top quartile has been more intense through the

wealth effect, thus increasing consumption spending inequality across counties.
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APPENDIX

A Selected Covid-19 related Fed interventions

The press conferences considered for the construction of our shock series are the ones
under the classification Monetary Policy on the Fed’s website?! during our sample pe-
riod (between 20th January 2020 and 31st March 2021), only removing those dates in
which the minutes of past meetings were released. We consider announcements of “purely
monetary” interventions those related to changes in federal funds rates, Repo agreements
and quantitative easing programs. Viceversa, announcements of tools to provide more
direct support to credit, such as under-remunerated reserve requirements and facilities,
are classified as “quasi-fiscal”. Table Al reports the list of press conferences we used to
construct the series of shocks, indicating whether they are considered purely monetary

or quasi-fiscal.

2lhttps: //www.federalreserve.gov /newsevents/pressreleases.htm.
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Table Al: List of a selection of Fed press conferences and interventions related to the Covid-19 crisis.
One asterisk (*) indicates that the announcement is considered purely monetary, two asterisks (**) that
the announcement is quasi-fiscal and three (***) that it is included in both classifications.

Date

Main measures taken

*January 29,
2020

FOMC statement: the target range for the federal funds rate maintained at 1-1/2 to
1-3/4 percent.

*March 3, 2020

FOMC statement: the target range for the federal funds rate lowered by 1/2 percent-
age point, to 1 to 1-1/4 percent in light of the risks posed by coronavirus.

***March 15,
2020

FOMC statement: target range for the federal funds rate lowered to 0 to 1/4 per-
cent. The Committee expects to maintain this target range until it is confident that
the economy has weathered recent events and is on track to achieve its maximum
employment and price stability goals.

QE program: announced purchase of $500 billion in US Treasuries and $200 billion
in mortgage-backed securities.

Expanded overnight and term repurchase agreement operations.

Discount window: lowered the primary credit rate by 150 basis points to 0.25 percent
and enlarged lending period to 90 days, prepayable and renewable by the borrower
on a daily basis.

Banks are encounraged to use their capital and liquidity buffers as they lend to
households and businesses who are affected by the coronavirus.

Reserve requirement ratios are lowered to zero percent, effective on the beginning of
the next reserve maintenance period on March 26th. This action eliminates reserve
requirements for thousands of depository institutions and helps to support lending to
households and businesses.

The Bank of Canada, the Bank of England, the Bank of Japan, the European Central
Bank, the Federal Reserve, and the Swiss National Bank agreed to lower the pricing
on the standing U.S. dollar liquidity swap arrangements by 25 basis points, so that
the new rate will be the U.S. dollar overnight index swap (OIS) rate plus 25 basis
points.

**March 17,
2020

Announced establishment of a Primary Dealer Credit Facility (PDCF) to support the
credit needs of households and businesses.

Announced establishment of a Commercial Paper Funding Facility (CPFF) to support
the flow of credit to households and businesses.

Provided banks additional flexibility to support households and businesses.

**March 18,
2020

Broadened program of support for the flow of credit to households and businesses by
establishing a Money Market Mutual Fund Liquidity Facility (MMLF).
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Federal Reserve Board encouraged by increase in discount window borrowing to sup-
port the flow of credit to households and businesses.

Announced the establishment of temporary U.S. dollar liquidity arrangements with
other central banks. These facilities are designed to help lessen strains in global U.S.
dollar funding markets, thereby mitigating the effects of these strains on the supply
of credit to households and businesses, both domestically and abroad??.

Federal bank regulatory agencies issue interim final rule for Money Market Liquidity
Facility.

**March 19,
2020
**March 20,
2020

Federal Reserve Board expands its program of support for flow of credit to the econ-
omy by taking steps to enhance liquidity and functioning of crucial state and munic-
ipal money markets.

Coordinated central bank action to further enhance the provision of U.S. dollar lig-
uidity.

*¥**March 23,
2020

FOMC statement: expanded QE program to an unlimited amount and included pur-
chase of commercial mortgage-backed securities.

Expanded overnight Repo program.
Allowed banks to decrease capital.

Established the Primary Market Corporate Credit Facility (PMCCF) and the Sec-
ondary Market Corporate Credit Facility (SMCCF) to support corporate-bond lend-
ing.

Revived the Term-Asset Backed Securities Loan Facility (TALF) to support credit
for asset-backed loans (such as student loans, credit cards, SBA loans).

Expanded the Money Market Mutual Fund Liquidity Facility (MMLF) to support
municipal bonds.

Announced that a Main Street Business Lending Program (MSBLP) will be created
to support lending to SMEs.

*March 31, 2020

Federal Reserve announces establishment of a temporary FIMA Repo Facility to help
support the smooth functioning of financial markets.

**April 6, 2020

Federal Reserve will establish a facility to facilitate lending to small businesses via the
Small Business Administration’s Paycheck Protection Program (PPP) by providing
term financing backed by PPP loans.

22Since swaps with other central banks are different from the other quasi-fiscal measures here consid-
ered, for their aim of international financial stability, we also performed a rubstness check by eliminating
this date from the list of press conferences, finding very similar results.
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**April 9, 2020

Additional actions to provide up to $2.3 trillion in loans to support the economy:

bolstering the effectiveness of the Small Business Administration’s Paycheck Pro-
tection Program (PPP) by supplying liquidity to participating financial institutions
through term financing backed by PPP loans to small businesses.Moreover, the Pay-
check Protection Program Liquidity Facility (PPPLF) will extend credit to eligible
financial institutions that originate PPP loans, taking the loans as collateral at face
value;

ensuring credit flows to small and mid-sized businesses with the purchase of up to
$600 billion in loans through the Main Street Lending Program;

increasing the flow of credit to households and businesses through capital markets,
by expanding the size and scope of the Primary and Secondary Market Corporate
Credit Facilities (PMCCF and SMCCF) as well as the Term Asset-Backed Securities
Loan Facility (TALF). These three programs will now support up to $850 billion in
credit backed by $85 billion in credit protection provided by the Treasury;

helping state and local governments manage cash flow stresses caused by the coron-
avirus pandemic by establishing a Municipal Liquidity Facility that will offer up to
$500 billion in lending to states and municipalities. The Treasury will provide $35
billion of credit protection to the Federal Reserve for the Municipal Liquidity Facility
using funds appropriated by the CARES Act.

**April 16, 2020

Federal Reserve announces its Paycheck Protection Program Liquidity Facility is fully
operational and available to provide liquidity to eligible financial institutions.

**April 23, 2020

Federal Reserve announces it is working to expand access to its Paycheck Protection
Program Liquidity Facility (PPPLF) for additional SBA-qualified lenders as soon as
possible.

Federal Reserve Board announces temporary actions aimed at increasing the avail-
ability of intraday credit extended by Federal Reserve Banks.

**April 27, 2020

Federal Reserve Board announces an expansion of the scope and duration of the
Municipal Liquidity Facility. The new population thresholds allow substantially more
entities to borrow directly from the MLF than the initial plan announced on April 9.

*April 29, 2020

FOMC announced it was committed to using its full range of tools to support the
economy.

Target range for the federal funds rate maintained at 0 to 1/4 percent.

**April 30, 2020

Federal Reserve expands access to its Paycheck Protection Program Liquidity Facility
(PPPLF) to additional lenders, and expands the collateral that can be pledged.

Federal Reserve Board announces it is expanding the scope and eligibility for the
Main Street Lending Program.

#*May 11, 2020

Federal Reserve publishes updates to the term sheet for the Municipal Liquidity
Facility.
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*May 12, 2020

Federal Reserve publishes updates to the term sheet for the Term Asset-Backed Se-
curities Loan Facility (TALF) and announces information to be disclosed monthly for
the TALF and the Paycheck Protection Program Liquidity Facility.

**June 3, 2020

e Federal Reserve Board announces an expansion in the number and type of entities

eligible to directly use its Municipal Liquidity Facility.

**June 8, 2020

e Federal Reserve Board expands its Main Street Lending Program to allow more small

and medium-sized businesses to be able to receive support.

*June 10, 2020

Target range for the federal funds rate maintained at 0 to 1/4 percent.

**June 15, 2020

Federal Reserve Board announces it will be seeking public feedback on proposal to
expand its Main Street Lending Program to provide access to credit for nonprofit
organizations.

Federal Reserve Board announces updates to Secondary Market Corporate Credit Fa-
cility (SMCCF), which will begin buying a broad and diversified portfolio of corporate
bonds to support market liquidity and the availability of credit for large employers.

Federal Reserve Board announces it will resume examination activities for all banks,
after previously announcing a reduced focus on exam activity in light of the coron-
avirus response.

**June 29, 2020

Federal Reserve Board releases new term sheet for the Primary Market Corporate
Credit Facility, adding pricing and other information.

*July 2, 2020

FOMC announces its tentative meeting schedule for 2021.

**July 17, 2020

Federal Reserve Board modifies Main Street Lending Program to provide greater
access to credit for nonprofit organizations such as educational institutions, hospitals,
and social service organizations.

©* July 23, 2020

Federal Reserve Board announces expansion of counterparties in the Term Asset-
Backed Securities Loan Facility, Secondary Market Corporate Credit Facility, and
Commercial Paper Funding Facility.

**July 28, 2020

Federal Reserve Board announces an extension through December 31 of its lending
facilities that were scheduled to expire on or around September 30.
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*July 29, 2020

FOMC said it would use its full range of tools until it is "confident that the economy
has weathered recent events and is on track to achieve its maximum employment and
stability goals".

Federal Reserve Board announces the extensions of its temporary U.S. dollar lig-
uidity swap lines and the temporary repurchase agreement facility for foreign and
international monetary authorities (FIMA repo facility) through March 31, 2021.

Target range for the federal funds rate maintained at 0 to 1/4 percent.

**August 11,
2020

Federal Reserve Board announces revised pricing for its Municipal Liquidity Facility.

*August 27,
2020

FOMC announced updates to its statement on longer-run goals and monetary policy
strategy: it will focus more on addressing unemployment than on containing inflation;
it will allow inflation >2% if that will help ensure maximum employment.

*September 16,
2020

FOMC statement: target range for the federal funds rate maintained at 0 to 1/4
percent.

Continued QE program and Repo agreement operations.

**September 18,
2020

Federal Reserve Board updates frequently asked questions to clarify the Board and
Department of Treasury’s expectations regarding lender underwriting for the Main
Street Lending Program.

**Qctober 30,
2020

Federal Reserve Board adjusts terms of Main Street Lending Program to better target
support to smaller businesses that employ millions of workers and are facing continued
revenue shortfalls due to the pandemic.

*November 5,
2020

FOMC statement: target range for the federal funds rate maintained at 0 to 1/4
percent.

Continued QE program and Repo agreement operations.

**November 30,
2020

Federal Reserve Board announces extension through March 31, 2021, for several of
its lending facilities that were generally scheduled to expire on or around December
31.

*December 11,
2020

Federal Reserve releases illustrative examples of new charts that will be included in
the Federal Open Market Committee’s quarterly Summary of Economic Projections
(SEP).

*December 16,
2020

FOMC statement: target range for the federal funds rate maintained at 0 to 1/4
percent.

Continued QE program and Repo agreement operations.

32



*December 22,
2020

Federal Reserve Board invites public comment on proposed amendments to Regula-
tion D and issues final rule amending Regulation D with regard to reserve requirement
ratios on transaction accounts.

**December 29,
2020

Federal Reserve extends termination date of Main Street Lending Program facilities.

*January 27,
2021

FOMC statement: target range for the federal funds rate maintained at 0 to 1/4
percent.

Continued QE program and increased purchased to $80 billion per month of US
Treasuries and $40 billion per month of mortgage-backed securities.

Promised to continue until inflation >2% and long-term inflation expectations well
anchored at 2%.

Expect ST interest rates to remain at current levels for two or three years.

**March 8, 2020

Federal Reserve Board announces it will extend its Paycheck Protection Program
Liquidity Facility.

*March 17, 2021

FOMC statement: target range for the federal funds rate maintained at 0 to 1/4
percent.

Continued QE program and Repo agreement operations.
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B Monetary policy announcements and the spread

Figure B1 shows the daily change in the spread between the long-term and the short-
term interest rates on Treasury bills, and the related autocorrelation function. Vertical
lines in the top panel indicate the days of Fed’s announcements: red lines refer to purely
monetary policy interventions, while blue ones are for quasi-fiscal policies. We can see a
higher volatility of the series in the days of press conferences. Moreover, there is little

evidence that the series is serially correlated.
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Figure B1: The policy surprise series and the autocorrelation function; Note: the two panels report the
daily change in the spread between the long-term (10-year) and the short-term (3-month) interest rates
on Treasury bills, and the related autocorrelation function.
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C Robustness checks

C.1 Other measures for the shock

As a robustness check, we evaluate the response of the Gini coefficient to a purely mon-
etary policy shock and a quasi-fiscal policy shock using two different measures for the
shock: the spread between the 10-year and the 2-year Treasury bills and the spread be-
tween the 10-year Treasury bill and the federal funds rate. The lag length is again chosen
to cover two weeks of observations. The ordering of the vector of variables is the same
as our main exercise, and the implicit restrictions behind this ordering imply that con-
sumption and the employment rate do not simultaneously respond to the shock, while the
latter measure responds contemporaneously to innovations in consumption and employ-
ment. This scheme allows us to disentangle monetary shocks from demand shocks but
not vice-versa. The distinction between purely monetary policies and quasi-fiscal policies
is given, also in this case, by the nature of the announcement in the Fed’s press release
(see Appendix A for the list of announcements we consider). Finally, the inequality index
is assumed to be weakly exogenous to the model and, hence, to not affect contemporane-
ously all the other variables as in Saiki and Frost (2014). Figure C1 shows the results: as
in Figure 6 of the paper, the effect of both shocks is to first increase inequality. Following
the quasi-fiscal policy shock, the inequality level persistently decreases, while it remains

higher than the initial level after the pure monetary shock.

2.5 T T T T 2.5 T T T T
= Pure monetary = Pure monetary
== Quasi-fiscal == Quasi-fiscal
2r 1 2r 1
1.5 1.5

(a) 10-year TB minus 2-year TB (b) 10-year TB minus federal funds rate

Figure C1: Inequality’s response to shocks measured by different spreads; Note: the two panels report
the impulse response functions of the Gini coefficient to a pure monetary and a quasi-fiscal shock. The
shock is measured as the spread between the 10-year Treasury bill rate on one side and the 2-year one
(left panel), and the the federal funds rate (right panel) on the other.

C.2 Other inequality measures

As a further check, we perform the analysis shown in Figure 4 of the paper using differ-

ent measures of inequality: the variance of the logarithm of consumption, the difference
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between the 90th and the 10th percentile of the distribution of consumption and the
Atkinson index. The lag length is 10, so as to cover two weeks of observations. Our
findings are shown in Figures C2, C3 and C4: the inequality index initially grows fol-
lowing both shocks. Although the initial stimulus is similar when we look at all indices,
there are some differences in the persistence of the effects of the two shocks, due to the
different structure of the indicators. Moreover, in the cumulative IRFs plotted in Figure
C4 the higher medium-term effect of quasi-fiscal policy on the weighted Gini is due to

the particularly high initial stimulus.
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(a) Total shock (b) Pure monetary and quasi-fiscal shocks

Figure C2: Variance of logarithm consumption response to policies; Note: the graph shows the impulse
response function of the variance of the logarithm of consumption (weighted for counties’ per capita
income) to a monetary policy shock, then decomposed into pure monetary and quasi-fiscal policy shock,
with the 68% confidence intervals. Responses are in percentage of the average value of the variable during
the sample period.
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(a) Total shock (b) Pure monetary and quasi-fiscal shocks

Figure C3: 90th-10th percentiles’ difference response to policies; Note: the graph shows the impulse
response function of the difference between the 90th percentile and the 10th percentile of the distribution
of counties (weighted for counties’ per capita income) to a monetary policy shock, then decomposed
into pure monetary and quasi-fiscal policy shock, with the 68% confidence intervals. Responses are in
percentage of the average value of the variable during the sample period.
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Figure C4: Atkinson index’ response to policies; Note: the graph shows the impulse response function of
the Atkinson index (weighted for counties’ per capita income) to a monetary policy shock, then decom-
posed into pure monetary and quasi-fiscal policy shock, with the 68% confidence intervals. Responses
are in percentage of the average value of the variable during the sample period.

D Wealth and labor income effects: additional plots

As explained in Section 3, the main drivers of the higher consumption response coming
from richer counties than from poorer ones are a wealth effect and a greater stimulus to
labor income. Figure D1 illustrates the former: with both shocks, and in particular with
quasi-fiscal ones, there is a positive relationship between the weight of income coming
from dividends, interests and rent, and the consumption response to the policy. Together
with Figures 7 and 8 in Section 3, which show that asset value increased following Fed’s
policies and assets are normally held in richer counties, this explains the stronger reaction

of these counties in terms of consumption spending.
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Consumption response
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Figure D1: Counties’ consumption spending response to shocks and weight of income coming from
dividends, interests and rent on total personal income; Note: each dot corresponds to a county. The two
panels report the correlation between the card spending IRF value at 30 day-horizon following a policy
shock and the county’s value for the weight of income coming from dividends, interests and rent on total
personal income in 2019. On the x-axis data are in percent shares of the total personal income. On
the y-axis, responses are in percentage of the average value of consumption spending during the sample
period.

Concerning the labor income effect, Figure D2 shows the correlation between the
amount of loans granted through the PPPLF in a county and its response to policy
shocks. As illustrated in Panel (b), this is positive for quasi-fiscal measures, implying that
counties that received larger amounts through this facility have been more stimulated in
terms of consumption spending. This suggests that employment was more sustained in
those counties, therefore avoiding sharp decreases in consumption expenditure. Finally,
Figure D3 explains why this effect was stronger for richer counties: a larger amount of

loans was granted to the ones belonging to the top quartile of the distribution.
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Figure D2: Counties’ consumption spending response to shocks and loan amount from PPP program;
Note: each dot corresponds to a county. The two panels report the correlation between the card spending
IRF value at 30 day-horizon following a policy shock and the amount of loans received through the PPP
program. On the y-axis, responses are in percentage of the average value of consumption spending during
the sample period.
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Figure D3: Amount of loans granted to US counties through PPPLF, by quartile of income per capita.
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