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ABSTRACT OF THE DISSERTATION

Essays on Household Consumption and Relative Prices

by

Jacob Douglas Orchard

Doctor of Philosophy in Economics

University of California San Diego, 2022

Professor Valerie Ramey, Chair

Chapter one examines the cyclical behavior of low-income versus high-income house-
hold price indices and documents two new facts: (1) during recessions prices rise more for
products purchased relatively more by low-income households (necessities); (2) the aggregate
share of spending devoted to necessities is counter-cyclical. 1 present a mechanism where
adverse macroeconomic shocks cause households to shift expenditure away from luxuries toward
necessities, which leads to higher relative prices for necessities. I embed this mechanism into a
quantitative model which explains around half of the cyclical variation in necessity prices and
shares. The results suggest that low-income households are hit twice by recessions: once by the

recession itself and again as their price index increases relative to other households.

XVvi



Chapter two, presents evidence that the high estimated MPCs from the leading household
studies result in implausible macroeconomic counterfactuals. Using the 2008 tax rebate as a
case study, we calibrate a standard medium-scale New Keynesian model with the estimated
micro MPCs to construct counterfactual macroeconomic consumption paths in the absence of a
rebate. The counterfactual paths imply that consumption expenditures would have plummeted
in spring and summer 2008 and then recovered when Lehman Brothers failed in September
2008. We use narratives and forecasts to argue that these paths are implausible. We go on to
show that reasonable modifications of the model result in general equilibrium forces that dampen
rather than amplify micro MPCs. We also show that estimators of the average treatment effect
yield smaller micro MPC estimates than the standard two-way fixed effects estimators. The
combination of smaller micro MPCs and dampening general equilibrium forces implies general
equilibrium consumption multipliers that are below 0.2.

In chapter three, I construct novel measures of household-level inflation and show that
an increase in a household’s personal inflation rate leads to a persistent increase in their price
index. Households respond to a personal inflation shock by decreasing nominal consumption,
which means their real consumption falls more than one-for-one. I also find a statisically robust
relationship between inflation dispersion (the variance of household inflation rates) and the level

of absolute aggregate inflation.
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Chapter 1

Cyclical Demand Shifts and Cost of Living
Inequality

1.1 Introduction

Since the 2008 financial crisis, a flurry of research has shown that recessionary shocks
have heterogeneous effects on households and can exacerbate inequality.! Much of the past
literature has focused on the cyclical behavior of nominal consumption and income inequality
and has overlooked cost-of-living differences across households, which is the denominator of
real inequality. This paper shows that failing to include differential changes in the cost-of-living
can dramatically understate the true distributional consequences of recessions.

This study asserts that higher consumer-price inflation for low-income households is a
feature of recessions. I present a novel mechanism, “Cyclical Demand Shifts,” where contrac-
tionary shocks lead households to cut back on luxuries (e.g., vacations and pet services), but
households continue to buy necessities (e.g., groceries). This shift in relative demand increases
the relative price of necessities, which disproportionately affects poorer households since a larger
share of their consumption basket is devoted to necessities. The mechanism implies that poor
households are hit twice by recessions: once by the recession itself and again when the price of

their basket increases relative to other households.

ISee Heathcote et al. (2020), Feiveson et al. (2020), Krueger et al. (2016), Meyer and Sullivan (2013), Hoynes
etal. (2012)



This paper makes three main contributions. First, I show empirically that while consump-
tion falls during recessions, it does not fall equally for all products; specifically, consumption falls
more for luxury products than necessities. Second, I show that the relative price of necessities is
counter-cyclical. Third, I present a theoretical framework that incorporates the “Cyclical Demand
Shift” mechanism into a standard business cycle model. This model can explain a significant
percentage of the cyclical behavior of relative necessity prices and consumption and estimates
sizable increases in the relative cost-of-living for low-income households during recessions.
Krueger et al. (2016) find that during the Great Recession, nominal consumption growth fell
by 0.3 percent more for households in the lowest wealth quintile compared to the highest. A
back-of-the-envelope calculation incorporating this paper’s cost-of-living inequality estimates
suggests that the actual difference in the fall of real consumption is almost four times as high at
1.15 percent.?

In order to study differences in household-level price indices across time, I create 118
product sectors in the Consumer Expenditure Survey (CEX) that represent the same type of
spending from 1991 to 2020. I then sort households into five different income quintiles. Next,
I construct a measure of the relative importance of a product in a low-income household’s
consumption basket by dividing the pooled average of the product’s nominal expenditure share
for households in the first income quintile by the average expenditure share for that product of
households in the highest income quintile (expenditure ratio).? T define necessities as products
purchased more by low-income households (expenditure ratio greater than one) and luxuries as
products purchased more by high-income households. Next, I match these 118 product sectors
with publicly available price data from the CPI.

Based on this categorization, I investigate how aggregate consumption shifts between
luxuries and necessities over the business cycle. The aggregate expenditure share devoted to

necessities increased during all three of the recessions in my sample (2001, the Great Recession,

ZKrueger et al. (2016) classify households based on wealth levels, where this paper sorts households based on
income.
3 An expenditure ratio greater than one implies that the product’s Engel curve is downward sloping.



and the Covid-19 Recession). In fact, during both the 2001 recession and the Great Recession, all
of the fall in real PCE expenditures can be accounted for by large declines in luxury expenditure,
while nominal expenditures on necessities remain roughly constant at pre-recession levels.
I formally test the relationship between aggregate spending on necessities and luxuries and
economic slack in a panel regression using all 118 product sectors. I find that a one percent
increase in the unemployment rate is associated with a 0.9-2 percent increase in the aggregate
share of spending on necessities. This relationship continues to hold even when controlling for
whether products are durables, services, or in the energy/transportation sector. 4

Next, I examine the cyclical behavior of prices for necessity products. Because I have
price data for a subset of products from 1967-2021, I can observe the cyclical behavior of
necessity and luxury prices over seven different recessionary periods. I construct composite price
indices for necessities and luxuries. I find that the price index for necessities relative to luxuries
has increased during five out of the last seven recessions.> Separately, in a panel regression using
all 118 products, I find that a one percent increase in the unemployment rate is associated with
a 0.7-1.5 percent increase in the relative price of necessity products. This relationship is also
robust to including controls for whether products are services, durables, or energy.

Having documented that both necessity relative prices and aggregate shares increase
during recessions, I formally introduce a static model that can rationalize these facts. The critical
components of this model are non-homothetic preferences at the aggregate level and a concave
production possibilities frontier. The non-homothetic preferences lead to cyclical demand shifts
between necessities and luxuries that track the evolution of aggregate consumption expenditure.
The concave production possibilities frontier leads to higher relative costs for the expanding
sector. These components are sufficient for an aggregate decrease in expenditure to lead to a

relative expansion in the necessity sector and higher relative necessity prices.

“This relationship is not simply mechanically related to higher necessity prices, as a necessity product’s relative
real expenditure (nominal aggregate expenditure divided by the product-specific price index) is also positively
related to unemployment.

3Six out of the last seven when including the volatile energy/transportation sector.



Is aggregate demand non-homothetic? While the cross-sectional data show that low-
income and high-income households buy different bundles, this does not necessarily imply that
aggregate preferences are non-homothetic; i.e. in response to an exogenous shock that changes
aggregate consumption, does the aggregate consumption bundle change? I test this assumption
along with the model’s primary conclusion, an increase in necessity prices following a decrease
in aggregate expenditure, using Monetary Policy news shocks (Gtirkaynak et al. 2004). Since
the mechanism operates through changes in expenditure, I first show that 24 months after a 25
basis point contractionary monetary policy shock, aggregate expenditure falls by approximately
2 percent. Next, I show that the same contractionary shock leads the aggregate share of spending
devoted to necessity products to increase by 5 percent and relative necessity prices increase by
around 2.5 percent. Results are similar when conditioning on whether the product is a durable
good or a service, sectors that typically have high-interest rate elasticities or sticky prices. These
results show that an exogenous shock that lowers aggregate expenditure also leads to higher
relative necessity prices and consumption.

Next, I present a quantitative New Keynesian model that incorporates non-homothetic
preferences and can be calibrated to the US economy. Household preferences are represented
by the Almost Ideal Demand System (AIDS) (Deaton and Muellbauer 1980). While these
preferences have been used in the trade literature, to my knowledge this is the first paper to
incorporate these preferences into a New Keynesian style model. The AIDS inherits well-behaved
aggregation properties from the Generalized Linear class of demand systems (Muellbauer 1975),
which allows me to solve for aggregate necessity shares and relative necessity prices using a
representative agent framework. I calibrate the model to match the United State’s aggregate
expenditure and necessity share in 2005-2006, right before the Great Recession.

The quantitative model can explain a significant fraction of the cyclical variation in

OThis question is also related to the relationship between income and expenditure elasticities. I define products
as necessities/luxuries based on income elasticity and then test the aggregate expenditure elasticity of these products.
The relationship between household income and aggregate expenditure elasticities is partially responsible for
cyclical price index disparities across income groups.



relative necessity prices and shares. In a validation exercise, I introduce a series of shocks to
the model so that expenditure in the model exactly matches the cyclical component of Personal
Consumption Expenditures (PCE) from 1994-2021, which results in a model-produced time-
series of necessity prices and shares. The model-produced time-series are highly correlated and
of the same scale as their data counterparts: the model’s necessity price series has a 44 percent
correlation with cyclical necessity prices in the data, and the necessity share series has a 55
percent correlation.

With the model in hand, I examine the welfare consequences of the Great Recession
when households have different price indices.” Using the non-homothetic price index implied
by the AIDS, I estimate that the price index for low-income households increased by 0.85 per-
centage points relative to the price index of high-income households during the Great Recession
(2007Q3-2009Q2). This large relative increase in cost-of-living can have considerable welfare
consequences. | perform a test of the expenditure equivalent welfare loss due to the Great
Recession, and I find that the Great Recession was 22 percent more costly for households in the
bottom income-quintile compared to households in the top quintile.

Taken together, the results suggest that the difference in cost-of-living between low-
and high-income households varies systematically over the business cycle: increasing during
recessions and subsiding during expansions. This cost-of-living channel is yet another reason
why recessions are particularly costly for low-income households.

This paper is most closely related to a small but fast-growing literature examining
changes in the cost-of-living across household groups. Early research by Amble and Stewart
(1994), Garner et al. (1996), Hobijn and Lagakos (2005), and McGranahan and Paulson (2005)
found only limited differences in inflation rates across demographic groups.® However, more

recent work has leveraged detailed product categories as well as barcode level data to document

7Since the model abstracts from differences in employment loss or ability to borrow during the recession, these
results are due only to differences in relative prices

8 An exception in this early-period is work by Crawford and Oldfield (2002) who found that few households in
Britain have inflation close to the official Retail Price Index



substantial differences in inflation-rates across households (Kaplan and Schulhofer-Wohl 2017,
Jaravel 2019, Cavallo 2020, Giirer and Weichenrieder 2020, Argente and Lee 2021, Orchard
2021, Lauper and Mangiante 2021) This literature has focused on either trends in inflation rate
disparities (Jaravel 2019, Giirer and Weichenrieder 2020) or particular events such as the Great
Recession (Argente and Lee 2021), the 1994 Mexican Devaluation (Cravino and Levchenko
2017), and the Covid-19 Pandemic (Cavallo 2020, Jaravel and O’Connell 2020). In contrast, this
paper shows empirically and theoretically that inflation inequality increases following any shock
that affects aggregate consumption expenditure.’

This paper also contributes to the literature on endogenous demand shifts. For example,
Jaimovich et al. (2019) show that households switched from high- to low-quality products during
the great recession and this shift in demand led to lower labor demand since low-quality products
use less labor in production. Over a longer horizon, Boppart (2014) and Comin et al. (2021), show
that non-homothetic demand can explain the shift from agriculture to manufacturing and services
in advanced economies. Comin et al. (2020) shows how long-term shifts can contribute to
labor-market polarization. Work by Bils and Klenow (1998) uses product expenditure elasticities
to test competing business cycle models. This paper shows that over the short term, shifts in
demand can lead to higher prices in the expanding sector, which can have heterogeneous effects
on income-level cost of living.

The remainder of the paper proceeds as follows: Section 2 details the data I use in the
analysis, Section 3 presents the twin motivating facts (counter-cyclical necessity prices and
aggregate shares), Section 4 formally presents the cyclical demand shift mechanism, Section 5
tests the conclusions of the mechanism empirically via monetary policy news shocks, Section 6

presents the quantitative model, and Section 7 concludes.

°Inflation inequality may be a confusing term since price inflation traditionally has been defined as a general
increase in the prices of goods and services in an economy or a decrease in the purchasing power of a particular
currency. In the emerging literature on changes in the cost-of-living across income groups, “Inflation Inequality” is
generally defined as differences in the change of the cost of achieving a particular level of utility across household
groups (Jaravel 2021).



1.2 Data

This project’s primary data sources are the Consumer Expenditure Survey (CEX) and
publicly available product-level Consumer Price Index (CPI) series, both from the Bureau of
Labor Statistics (BLS). The BLS uses the CEX and micro-level price data to construct the CPI-U.
In doing so, they aggregate micro-price data into 243 different item strata and construct weights
using the CEX (U.S. BLS, 2020). However, price time series for the 243 item strata are not
publicly available. Instead, the BLS publishes CPI price series for a variety of more aggregated
products, which I use in the analysis.

I create a cross-walk by hand between the publicly available item-level CPI categories
and CEX MTBI micro-data. In this cross-walk, I create CEX products from base level UCC
codes !9 that were consistent across the 1991-2020 survey waves.!! While some categories do
not exist in earlier years (e.g., internet expenditures were not recorded prior to 1995 in the CEX),
the categories are created so that comparison between years is possible and represent the same
breadth of spending in each year. Next, I match these CEX categories to CPI item-level price
data. Where this was not possible (for example, CPI has separate price series for premium and
regular gasoline), I created broader CEX products to match with the CPI or use a broader CPI
category (e.g., gasoline). The result is 120 distinct products that represent the same types of
spending from 1991-2020 (118 excluding rent and owners equivalent rent). Taken together, these
product categories represent approximately 97.5 percent of all consumption spending in the
CEX.!?

The CPI price series for these categories is not available across the entire sample period,
as there was an expansion in published categories in 1967, 1977,1987, and 1997. For this

analysis, I use either a balanced sample of products with continuous price information over

10A UCC code is the most disaggregated expenditure category in the CEX.

"'While the CEX survey was fielded in earlier years, the more detailed MTBI files are only available starting with
the 1990 survey. Most product categories in this analysis start in the 1991 Quarter 2 survey.

2Further details on this cross-walk are in section A2.1 of the appendix.



some period (for example, 1987-2019) or an unbalanced sample. Results are similar using either
method.

I exclude rent and owners-equivalent-rent since most high-income households are home-
owners while low-income households generally rent their homes. While the BLS constructs an
imputed owners’ equivalent rent series, homeowners do not actually pay this price. When rent
prices change, homeowners can still consume at their initial endowment point and are shielded
from increases in home prices. While studying the impacts of owning versus renting on real
income and wealth inequality is an interesting area of research, it is not the focus of this article.

I divide households into five different income groups following Aguiar and Bils (2015).
Namely, I keep only households that participate in all four CE interviews and are complete
income reporters. I also include only urban households and households whose household head is
between 25 and 64. This leaves me with 76,448 distinct households from 1991-2019.

I divide households into five different income groups based on their pre-tax income. In
addition to pre-tax income reported in the CEX, I add in income from alimony, gifts, gambling
winnings, inheritance, and any other payments from persons outside the household; similarly, I
subtract from income the alimony, child support, etc. paid by the household. Next, I regress this
income measure on dummies of the household size, age, and the number of income earners in
the household. Then, I group households into groups based on their income percentile in the
quarter they report their income (their fourth CEX interview). Similar to Aguiar and Bils (2015),
the top income group are households in the 80-95 percentile of income (this lessens the degree
to which changes in top-coding and outliers can change the composition of the top group). The
bottom income group is households in the 5-20 percentile of income. Groups 2, 3, and 4 are
households in the 20-40 percentile, 40-60 percentile, and 60-80 percentile, respectfully.

Households are interviewed four times three months apart and are asked about their
spending in each of the previous three months in small categories (UCCs). These interview times
do not necessarily correspond to calendar quarters. For example, a household interviewed in

May would be asked about their April, March, and February spending. In principle, I should be



able to use the CEX data to create monthly expenditure variables for each household or quarterly
expenditure based on each household’s reported expenditure in that quarter. However, there is
widespread expenditure smoothing across months within an interview (Coibion, Gorodnichenko,
Kueng, Silva 2017 ). This means that reported expenditure in UCC u for a household interviewed
in May would be relatively smooth from February to April, but would have a much larger change
when compared to January spending (which would come from the previous survey). For this
reason, I base household spending at time ¢ based on the quarter or month they were interviewed
rather than the quarter or month for which they report their spending (Coibion et al. 2017). In the
main analysis, the measure of aggregate spending share in a category j in month ¢ is smoothed
across the three proceeding months to capture all households in the interview wave.

I create quarterly expenditure shares for the 118 product groups for each household
by dividing expenditure in category j by total consumption expenditure. Total consumption
expenditure is defined as quarterly household expenditure minus savings in pension plans, life
insurance, health insurance rebates, and cash contributions to those outside the household.

I create income group expenditure shares as the weighted average of household expendi-
ture shares for all households in the income group. I use the household survey weights computed
by the BLS. Note that this is different from how the BLS creates expenditure shares for the CPI,
since they also base their shares on the contribution of the household to total spending, which puts
more weight on higher spending households. Since this paper is focused on non-homotheticities
in consumption shares, weighting based on expenditure is problematic since it would give more
weight to households at the upper end of an income group (say those nearer to the 20th percentile
vs. those nearer the 5th percentile). This could also be a problem when some households report
more of their expenditure than others (see Aguiar and Bils (2015) for under-reporting in the
CEX).

I pool the quarterly expenditure shares across quarters to create a single expenditure share
for each income group and product. I define R}, as the ratio of the share of consumer spending in

the lowest income quintile to the share of spending in the highest quintile:
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R; is equal to one if, on average, poor and rich households spend the same percentage of their

expenditure on product j. I define products as necessity goods if poor households have a higher

expenditure share on these goods relative to rich households (R; > 1) and luxury goods as

products with R; < 1.

» » »
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Figure 1.1. Expenditure Ratio Based on Engel Curve
Note: Panel (a) shows a product j with a downward sloping Engel curve (Necessity). Panel (b) shows a luxury
product. Panel (c) shows a product with a hump shaped Engel curve. In this example, it is a necessity since the
average expenditure share for j is higher for the lowest income group Q; than the highest Qs.

Figure 1.1 shows how this approach is is similar to comparing the level of the share based
Engel curve at the top and bottom of the income distribution. If the Engel curve is linear, then
the “necessity” rank of the good using this method would be the same as the rank derived from
the slope of the Engel curve (where a slope of zero would correspond to an expenditure share
ratio of 1). If the underlying Engel curve is non-linear (as suggested by Atkin, Faber, Fally, and
Gonzalez-Navarro (2020)), then this method ranks goods by their importance in the consumption
basket of low-income versus high-income households.

Table 1 Panel A shows the top 10 luxury goods. The consumption category that has the

highest comparative expenditure by those in the top income group is “Club memberships for

shopping clubs, fraternal, or other organizations”, which has an expenditure ratio, R, of .31.
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Table 1.1. Top luxury and necessity products

Panel A: Top Luxury Goods

Expenditure Percent Agg.
CPI Category Ratio Spending
Club memberships for shopping clubs, fraternal, 0.31 0.34
or other organizations
Other Lodging away from home including hotels, 0.33 0.80
and motels
Pet services 0.33 0.09
Day care and preschool 0.34 0.75
Fees for lessons or instruction 0.36 0.59
Other intercity transportation 0.36 0.2
Airline Fares 0.37 0.82
Alcohol Away from Home 0.40 0.44
Other Furniture 0.40 0.19
Elementary and high school tuition and fees 0.40 0.38
Panel B: Top Necessity Goods

Expenditure Percent Agg.
CPI Category Ratio Spending
Cigarettes 3.28 0.84
Electricity 1.68 3.11
Tobacco products other than cigarettes 1.63 0.07
Food at Home 1.51 12.04
Intracity transportation 1.49 0.20
Water and sewerage maintenance 1.45 0.8
Prescription drugs 1.44 0.6
Used Cars and Trucks 1.41 4.4
Telephone services 1.40 2.9
Gasoline (all types) 1.38 4.71

Source: Consumer expenditure survey and author’s own calculations.

Note: Expenditure ratio is defined as the average expenditure share of households in the bottom income group
divided by the average expenditure share of households in the top income group. Percent Agg. Spending is computed
on households in sample.

This means that on average, households in the highest income group spend 3.3 times as much
of their budget on this category compared to households in the lowest income group. Other top
luxury goods include Airline flights, Daycare, Hotels, Private Lessons, and alcoholic beverages
away from home.

Panel B shows the top 10 necessity goods. These include tobacco products, food at home,

electricity, and intracity transportation (e.g., bus or subway). Table 1.2 shows that luxuries tend
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to be more concentrated in services and durable goods, while necessities are more concentrated
in energy and transportation.

Table 1.2. Descriptive statistics for luxuries and necessities

Descriptive Stats

Necessity Luxury

Number 31 87
Number Durables 3 33
Number Services 17 33
Number Energy 5 4
Average Percent Aggregate Expenditure 1.3% 0.4%
Percent Expenditure Durables 11% 31%
Percent Expenditure Services 44% 54%
Percent Expenditure Energy 22% 4%

Note: These 118 products exclude the two housing products: rent and owners equivalent rent. Energy: denotes that
the product is part of the energy or transportation sectors.

1.3 Two Facts

In this section, I use the combined CEX-CPI data to examine the consumption and pricing
behavior of luxuries and necessities. To this end, I begin by creating composite necessity and
luxury products so that the reader can visualize the relationship between relative prices/shares
and the business cycle. I also perform panel regressions and show a strong positive correlation

between the unemployment rate and the relative aggregate share/price of necessities.

1.3.1 Fact 1: Relative Spending on Necessities is Counter-Cyclical

Visual Evidence
First, I show that aggregate spending on necessities rises relative to luxuries during

recessions. Using aggregate expenditures in the CEX on each of the 118 categories, I construct
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the aggregate necessity share as:

o ZjeNecessity X jit

SN = X (1.3.1)

where, x; is the total aggregate expenditure in the CEX on necessity sector j and X is total non-
housing expenditure in the CEX. Panel A of figure 1.2 shows how the aggregate necessity share
changes over time. The necessity share increased during the early 1990s, fell during the dot-com
boom and increased during the mild recession of 2001. Then there was a drastic increase in the
necessity share starting in 2007, the beginning of the great recession, which peaked between
2013 and 2014, which is around the same time that real per-capita GDP recovered from its 2007
peak. The necessity share than falls during the expansion of the mid-2010s and then rises again
during the Covid-19 recession. Figure A4, in the appendix, shows that these same patterns are
still present when we restrict the sample to only non-durables.

Not only does the aggregate spending share of necessities rise in recessions, almost
all of the fall in consumption spending during recessions can be attributed to falls in luxury
expenditure rather than falls in necessity expenditure. Panel B of figure 1.2 shows imputed
aggregate expenditure on luxuries and necessities by multiplying equation (1.3.1) by real personal
consumption expenditures (PCE). The vast majority of the fall in consumption during the 2001
recession and the Great Recession can be attributed to a decline in luxury spending, while
necessity expenditure either remains at the same level as before or even increases! '3 This fact
remains when deflating luxury and necessity expenditure by each sectors relative prices (see
figure AS).

The increase in the aggregate necessity share during the Great Recession was precipitated

3The larger increase in necessity rather than luxury expenditures from 1991-2020 could seem at odds with the
rise in aggregate income/spending over this period, as well as papers in the structural change literature such as
(Comin et al. 2021), which document the change from Agriculture to Manufacturing and then to service expenditure.
I should note two things about the patterns I find: (1) the long-term increase in necessity expenditure relative to
luxury expenditure is moderated considerably when expenditure is deflated by sector level prices (see figure A5
); (2) in this period of the U.S. Economic history there is a shift from manufacturing towards service expenditure
(Schettkat and Yocarini 2006), both of which are more likely be classified as luxuries in my categorization.
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Panel A: Necessity Share of Aggregate Expenditures
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Panel B: Necessity and Luxury Imputed Expenditure
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Figure 1.2. Aggregate Expenditure on Necessities and Luxuries
Source: Consumer Expenditure Survey and Author’s own calculations. Excludes housing.
Note: Shaded lines indicate bootstrapped 90-percent confidence interval.

by all income groups. Figure A11 in the appendix shows the percentage point increase in the
average necessity share for each income quintile during the Great Recession, 2007Q3-2009Q2,
and the subsequent slow recovery (2009Q2-2012Q4). All income groups increased their share
of necessity consumption expenditure by at least 2.5 percentage points during this period. The
increase does vary by income group; for example, the lowest income quintile had the lowest
increase in necessity share, especially during the official NBER recession, which may indicate a
lack of an ability to substitute towards more luxuries (Argente and Lee 2021). It is important

to note that while the shift in necessity expenditure varied by income group, the income group
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ranking of necessity shares does not change. The lowest income group had the highest necessity
share of expenditure during the Great Recession (around 72 percent), and the highest income
quintile had the lowest (around 52 percent).

Regression Evidence

The visual evidence in the previous subsection shows that generally, relative necessity
shares increase during recessions. Now I formally test the relationship between relative necessity

shares and aggregate economic activity using a simple regression:

xj; = Po+ BiUnemployment, x R+ BiUnemployment, x Z; + & + v; + € ;. (1.3.2)

Here, the dependent variable, x;; is the log-relative price of products in sector j at time ¢
or the log-aggregate share (presented in the next subsection). The dependent variable is regressed
on the interaction of the unemployment rate with R; the relative expenditure ratio, which is
increasing for necessities. I also include time &; and sector ¥; fixed effects (which absorb the
level effect in the interaction). Finally, Z; is an indicator for whether the product sector is a
service, durable, or in the energy/transportation sector.

The regression results have several advantages over the visual evidence. For example, |
no longer have to rely on a binary definition of the necessity product since R; is a continuous
variab