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Financial Stress and Food Insecurity 
 
 
 

Abstract 

We link consumer credit bureau data to data on household 
demographics and consumption choices.  We show that financial 
stress changes consumers’ consumption patterns. Not only does 
financial stress change how and where consumers shop, but it also 
affects the types and quality of food they buy. Consumers exhibit a 
dramatic shift toward purchasing cheap, high-calorie foods during 
times of high financial stress, which we interpret as a manifestation 
of food insecurity. Families with children are especially sensitive and 
respond more sharply to financial stress.  Our results offer policy 
implications for targeted interventions.  
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I.  Introduction 

Financial burdens and the stress they bring play a crucial role in different aspects 

of our lives. Financial burdens affect our health (Ruhm 2000), make us less productive at 

work (Kaur et al. 2020), reduce our educational attainment (Field 2009), and lower our life 

expectancy (Chetty et al. 2016).1 Even more strikingly, when asked about how households 

deal with unexpected expenses, a staggering number of people (37%) report that they do 

not have enough cash set aside that could be used for urgent unexpected expenses.2  For 

these households, a moderate jump of volatility in household income or expense makes it 

extremely challenging to smooth consumption. Yet, we have limited empirical evidence 

on how people respond to financial stress with respect to their consumption choices. There 

is even less evidence about whether (and how much) increases in financial stress force 

households to change their habits to relatively unhealthy choices, such as consuming high-

calorie foods.  In this paper, we analyze how local consumer financial stress affects where 

people shop, how aggressively they seek “deals” on their purchases, and what food choices 

they make.  

Using individual level anonymized credit histories from a major credit bureau and 

geographically matched household-level food purchase data, we show that there is 

substantial geographic and time-series variation in households’ financial stress.  The credit 

bureau data allow us to construct granular measures of regional financial health. For 

example, we compute ZIP code level measures of the amount and severity of financial 

stress by averaging the frequency of individuals’ bad financial outcomes including 

delinquency on repaying an obligation (30 days or more overdue, reflecting mild financial 

stress), having a ‘derogatory’ account (credit status is beyond late payment and the credit 

grantor has taken action beyond requiring minimum payment, reflecting relatively serious 

financial stress), as well as more severe outcomes such as bankruptcy.  Following Mian, 

Rao, and Sufi (2013), local median house price offers an alternative financial stress proxy. 

Our findings indicate a strong robust relationship between local consumer financial 

stress and where people shop, how aggressively they seek “deals” on their purchases, and 

 
1 See also Haushofer and Fehr (2014), Haushofer and Shapiro (2016), Mani et al. (2013), and Carvalho et al. 
(2016)  
2  https://www.federalreserve.gov/publications/2020-economic-well-being-of-us-households-in-2019-
dealing-with-unexpected-expenses.htm 
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what food they buy.  In particular, we show that as financial stress increases, households 

respond by purchasing cheaper, high-calorie foods, a response that we interpret as a 

manifestation of food insecurity. Very restrictive fixed effects allow us to rule out 

alternative explanations for our results.  For example, we use product-specific Universal 

Product Code (UPC) fixed effects for the tests involving stores’ product sales, which 

ensures that immutable product characteristics such as brand, nutritional content, and 

product nature do not drive our results.  Furthermore, in some tests, we use UPC code-by-

store fixed effects to isolate consumers’ different preferences for shopping for particular 

goods at some stores compared to others.  We also use household fixed effects to ensure 

that time-invariant household-specific characteristics—such as family structure, race, or 

financial sophistication—do not drive our results, as household fixed effects forces 

identification through within-family time-series variation in exposure to financial stress.  

Household fixed effects also help to difference out time-invariant local financial, 

geographic, and demographic conditions—such as urbanness, proximity to shopping or 

business districts, and racial composition—thereby forcing identification of an effect of 

local financial stress through its variation over time.  

In household-level analysis, we include geographic fixed effects at the county-year 

level which absorb regional time-series variation in economic activity and shopping trends 

and forces identification across micro-geographies within each county and year pair.  With 

this specification, our identifying assumption is that within a given county during a given 

year, differences in the time-series changes of financial stress at the ZIP code level are as 

good as randomly assigned (Giroud and Mueller (2019) and Butler, Fauver, and 

Spyridopoulos (2019)).  We confirm our results with an alternative identification strategy 

that uses an instrumental variable, mass layoffs, to isolate exogenous variation in financial 

stress due to sudden changes in employment status in the area.  The recent employment 

turmoil resulting from SARS-CoV-2 underscores the salience of this instrument, and we 

discuss its validity below. 

Before examining the effect of financial stress on types and quality of food that 

consumers purchase, we first investigate whether financial stress has an impact on where 

and how households make their purchases.  Our results show that during times of financial 

stress, consumers shop for perishable foods (such as dairy, packaged meat, and fresh 
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produce) more at discount stores.  Although the quantity of non-perishable foods (such as 

dry grocery, frozen foods, and deli) sold at discount stores does not change with financial 

stress, other stores experience a significant reduction in their sales of non-perishable food 

products.  For non-food products, we do not find a differential impact of financial stress on 

quantity sold. These results collectively suggest that households substitute between 

discount stores and other stores only in their food purchases. 

Next, we examine whether households become more price-sensitive during times 

of increased financial stress.  We test whether an increase in local financial stress leads to 

increases in consumers taking up deals and using coupons when shopping, and find that 

they do.  The magnitudes indicate sizable effects: a 5% increase in the proportion of 

borrowers with bankruptcy leads to a 2% increase (roughly 1.5 of a standard deviation) in 

the total dollar amount of both deals and coupons used.  Furthermore, the effect of financial 

stress on a household’s budget is more pronounced for families with children: the effect of 

financial stress on deal take-up and coupon usage more than doubles for households with 

children under age 18.  The results discussed so far show that financial stress changes where 

and how consumers shop. 

Turning to our main analysis, we ask whether households change what they 

purchase in response to financial stress and find that they shift their purchases toward very 

high-calorie foods like junk food.  Our estimates suggest that the total quantity sold of 

foods in the highest calorie quartile—such as instant meals, gravy mixes, cookies, and 

potato chips—increases by 23% with one standard deviation increase in delinquent 

accounts in the 3-digit ZIP code.  Households also increase their purchases of beer by 1.7%.  

Not only does financial stress affect the quantity of specific types of items 

consumers purchase, but also consumers more generally exhibit a major shift toward 

purchasing cheap, high-calorie foods.  Consistent with our product-level analysis, at the 

household level, we also find that financial stress is associated with a higher average calorie 

intake per dollar of retail purchase.  A one standard deviation increase in the stock of 

delinquent trades is associated with a 2% increase in the Kcalories per dollar relative to its 

median.  As we discuss below, we interpret this behavior as a manifestation of food 

insecurity.   
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Our data also allow us to gauge the efficacy of institutions whose purpose is to 

mitigate food insecurity.  Food banks are charitable distribution agencies that provide 

people in need with food and grocery products for home preparation and consumption.  

Dramatic images of miles-long lines of cars waiting to access assistance from food banks 

during the 2020 pandemic demonstrate that people dealing with food insecurity may seek 

assistance from food banks.  We find that the effect of local financial stress on food 

insecurity is negligible for households near food banks and large for those that have no 

nearby food banks, suggesting food banks are effective at their mission to provide food 

security to financially disadvantaged households.   

The evidence that financial stress affects consumption behavior speaks to the 

permanent income hypothesis which suggests an individual’s consumption at a point in 

time is determined not just by her current income but also by her expected income in future 

years (Friedman (1957)).  It is well-documented that nondurable-good consumption 

exhibits a hump-shaped profile over the lifecycle such that consumption increases when 

the consumer is young, peaks in middle age, and gradually declines until retirement 

(Fernandez-Villaverde and Krueger (2007), Gourinchas and Parker (2002), Thurow 

(1969)).  Our results support the notion that during times of local financial stress, 

households hunt for more deals and use more coupons, which is particularly prevalent 

among households with children. 

Our study is broadly related to growing literature on causes and consequences of 

variations in household financial decisions. For instance, our finding that financial stress 

affects households’ consumption patterns and dietary habits resonates with Allcott et al. 

(2019) who conclude that policies based on increasing the supply of healthy groceries may 

not be effective in reducing nutritional inequality.  Consistent with the idea that financial 

stress shifts demand from expensive high-quality food towards cheaper alternatives, we 

find that local financial stress leads consumers to purchase perishable foods from discount 

stores.  

Our study also offers insights into households’ consumption elasticities (e.g., Baker 

(2018), Olafsson and Pagel (2018), Baker, Baugh, and Kueng (2018), Faber and Fally 

(2018), Jaimovich, Rebelo, and Wong (2019)).  Relatedly, Stroebel and Vavra (2019) 

document local retail prices are causally related to the changes in house prices because 
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greater housing wealth reduces homeowners’ demand elasticity, and firms raise markups 

in response.  Similarly, Aguiar and Hurst (2005) show that unemployed households reduce 

their food expenditure and consumption in proportion with the impact of job displacement 

on income.  We show how consumption elasticities vary across households with different 

levels of financial stress as inferred from their complete credit history, which encompasses 

not only current employment status but also other factors.  Moreover, by exploiting 

product-level data and store location, we provide a detailed analysis of how consumption 

quality is affected during financial stress times.   

Our findings have useful implications for policy makers.  During an economic 

downturn, governments often introduce stimulus packages to encourage incremental 

spending by households and businesses with the hope that initial stimulus sets in a 

multiplier effect for further consumption.  Johnson, Parker, Souleles (2006) show that low-

income households increased their consumption of nondurable goods far more in response 

to a tax rebate than households with higher income.  Agarwal, Liu, and Souleles (2007) 

show that households with credit card balances near the limit increased credit card spending 

more than other households after receiving their tax rebates, suggesting that tax rebates are 

more effective in stimulating consumption, particularly of indebted low-income 

households.  Consistent with these studies, our findings suggest that government policies 

that target households with financial stress can also be effective in stimulating 

consumption. 

 

II.  Data  

Data Sources 

We make use of two main data sources. The first one is credit bureau data obtained 

from the credit bureau that includes credit usage information of individual borrowers in the 

U.S. The second dataset is Nielsen Homescan Data available through the Kilts Center at 

the University of Chicago Booth School of Business.  

 

 

Credit Bureau Data 
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To construct the credit bureau/Nielsen ZIP code-year panel, we start with a panel 

dataset of credit bureau records, which is a 1% representative anonymized sample of all 

U.S. residents with a credit history and Social Security number. The credit bureau data 

provide a complete credit history for each individual, including the person’s credit score, 

total debt, debt by category (mortgage, auto, credit card, etc.), past-due debt, new sources 

of credit opened, delinquency, derogatory trades, and also events of bankruptcy, 

repossession, and foreclosures. The sample is constructed using Social Security numbers 

ending in an arbitrarily chosen final two digits. This produces a random sample because 

the Social Security Administration assigns the last four digits of Social Security numbers 

sequentially, regardless of location. This sampling method closely follows that of the 

Federal Reserve Bank of New York Consumer Credit Panel. The credit bureau panel tracks 

individuals over time and allows people to enter and exit the sample at the same rate as the 

target population, ensuring that the sample remains representative over time. The full data 

include annual observations for roughly 2.5 million people per year between 2004 and 

2017, although our final sample includes fewer observations. From the individual-year 

panel, we constructed a ZIP code-year panel keeping only individuals with non-missing 

data on financial stress measures and credit card spending.  

 

Nielsen Homescan Data 

The Nielsen database provides detailed household-level food purchase information 

on the price, quantity, store location, purchase date, dollar amount of coupons used, etc. 

The households that participate in the data collection process use in-home scanners to 

record their purchases from various locations, including department stores, grocery stores, 

drug stores, convenience stores, and other retail outlets. Nielsen categorizes millions of 

products into ten departments: health and beauty care, dry grocery, frozen foods, dairy, 

deli, packaged meat, fresh produce, non-food grocery, alcoholic beverages, and general 

merchandise. Each product is identified by a unique UPC. Besides product characteristics, 

the database also provides household characteristics such as income, education, children, 

employment status, occupation, ZIP code, etc. There are 158,830 households participated 

in Nielsen’s data collection between 2004 and 2015.  
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Nielsen offers households a variety of low-powered incentives to encourage 

continued participation. These incentives are designed to be non-biasing, such as gift points 

and sweepstakes. However, Nielsen does not provide account-specific coupons or deals 

that might bias our regression results.  In addition, households are randomly recruited to 

join the panel under a stratified sampling procedure to guarantee demographic 

representation of the U.S population at the national level.    

One limitation of Nielsen homescan data is that we only observe food purchases in 

retail establishments. We do not observe food away from home consumption (i.e., 

restaurants, food trucks, etc.) and it is plausible that households do not record all their 

grocery store trips.  Einav, Leibtag, and Nevo (2010) conduct a study to validate the 

accuracy of the recordings of Homescan panelists.  They find that an average household 

does not report 54 percent of the retail trips in Homescan.  Nevertheless, among those trips 

that households report, there is a high level of accuracy.   Overall, the differences that 

Einav, Leibtag, and Nevo (2010) document are comparable to what is usually found in 

other government collected datasets.  

The type of purchases in the Nielsen is composed of almost 100% in-store 

purchases.  Online purchases only represent a small fraction.  The average annual online 

shopping is only 1.2% of total purchases with a zero median and a 75th percentile value 

that is less than 0.1%. 

Oster (2018) compare the food diary data from the National Health and Nutrition 

Examination Survey (NHANES) with the Nielsen Homescan dataset and concludes that 

the calorie levels in Homescan represents 80 percent of total calories of this national 

survey.  In summary, we consider that our analysis with Nielsen Homescan Data is 

representative of the food purchases of U.S. households.  

 

III. Sample Selection 

The nation-wide coverage of the credit bureau dataset allows us to aggregate 

borrower-level financial stress variables at the ZIP code level. In order to ensure that the 

aggregate variables are representative of a given ZIP code, we require each ZIP code to 

have at least 75 non-missing observations for financial stress proxies in every year in our 
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sample.3  All financial stress measures are aggregated at the ZIP code level by simply 

taking the equally weighted average of the respective borrower-level variable. 4   Our 

selection criteria result in financial stress measures for 8,972 unique ZIP codes over the 

period between 2004 and 2017. 

Nielsen database provides household-level retail purchases in each store trip with 

item by item decomposition of the purchases.  Based on this information, we annualize the 

outcome variables of interest, such as quantity purchased, the dollar amount of deals and 

coupons, etc., at the household level by simply aggregating the purchases over the year.   

The Nielsen sample results in a panel of 158,184 households over the sample period 

between 2004 and 2015 with non-missing total spending information.  For our product-

level analysis, we also aggregate the annual household purchases at the UPC code-level.5 

Finally, we combine the ZIP code-level financial stress variables with our Nielsen 

sample in order to obtain a panel of 73,748 households in 8,691 ZIP codes over the period 

between 2005 and 2015.  Figure 1 shows the geographic distribution of the ZIP codes in 

our sample.  The ZIP codes included in our sample are located in more densely populated 

states across the country.  

 

[Insert Figure 1 here] 

 

Summary Statistics 

Table 1 reports the summary statistics for the variables used in our analysis.  A 

delinquent trade indicates less than satisfactory behavior by a consumer; a required 

payment has been missed by one or more payment billing cycles.  Number of delinquent 

trades is the total number of trades ever 30 or more days delinquent collections.  A 

derogatory trade indicates the trade is beyond a late payment status, and the credit grantor 

has taken serious action beyond requiring the minimum payment due.  Number of 

 
3 Our cutoff coincides with the 1% of an average ZIP code population which is 7,492 according to 2010 
Census. Our results are robust to a higher cutoff level of at least 100 non-missing observations. 
4 For store-level analysis, we also use borrower-level financial stress information aggregated at the 3-digit 
ZIP code level. 
5 Nielsen provides the 3-digit ZIP code of the store where the household made the trip. We also use this 
information to measure the demand for each product at the 3-digit ZIP code level. 
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derogatory trades is the total number of trades ever derogatory, excluding collections. The 

sample average (median) of the financial stress measures based on the number of 

delinquent and derogatory trades are 0.760 (0.742) and 0.696 (0.680), respectively. 

Proportion of borrowers with bankruptcy is the proportion of borrowers in a ZIP 

code with at least one of the following events: bankruptcy, foreclosure, or repossession. 

The average proportion of borrowers with a bankruptcy status in our sample is 1.4%.  As 

an alternative to financial stress measures derived from the credit bureau data, we also use 

median house price in a given ZIP code (Mian, Rao, and Sufi, 2013).  In all our analysis, 

we include average household income, the number of borrowers, average borrower age in 

a given ZIP code and county-level unemployment rate as control variables. Summary 

statistics on these variables are also provided in Table 1.  

Besides these local characteristics that help to control for confounding factors 

correlated with our financial stress measures, in household panel regressions, we also 

include the following household-level characteristics:  Household size is an integer that 

takes a value between 1 and 9.  The unemployment status of the household head (I(HH 

head unemployed)) is a dummy variable that takes a value of one if the household head is 

below 65 with an occupation status of retired, housewife, unable to work or unemployed.  

I(Age and the presence of children) is a categorical variable that indicates different possible 

combinations of age of children each of which are included as fixed effects in our 

regressions.  Finally, we control for household income by including a dummy variable for 

each income bracket (Household income bracket). 

The average household’s annual retail purchases net of coupons amount to $4,508.6  

While an average household reports $1,269 worth of deal products purchased annually, 

coupon purchases amount to only $132.  About 21% of the households in our sample have 

at least one child below 18 years old.  Ln(Quantity sold) is the natural logarithm of the total 

number of units sold at a given store location in a given year of a given UPC with a sample 

average of 2.693.  

 

 
6 This number is broadly consistent to the 2018 average annual consumer expenditure on food at home 
reported by the Bureau of Labor Statistics (BLS).  See the following link for more details: 
https://www.bls.gov/opub/reports/consumer-expenditures/2018/home.htm 
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[Insert Table 1 here] 

 

In Table A.2 in the Appendix, we compare the household demographics in the 

Nielsen database (Panel A) to demographic statistics that we obtained from Census Bureau 

(Panel B) to investigate whether Nielsen is a representative sample of the U.S. population. 

Both datasets have a weight of 10 percent of black participants whereas Nielsen has 6 

percent more white participants compared to Census.  Both data sets have about 20 percent 

of their male participants having a college degree, but the female participants in Nielsen 

are about 8 percent more likely to have a college degree.  Finally, Nielsen panel under-

represents the lowest income bracket (Under $15,000) by about 5 percent relative to 

Census.  Overall, the evidence summarized in this table suggests that Nielsen panel is a 

reasonably representative sample of the U.S. population, thus we believe our results can be 

generalized to a broader set of U.S. population.  

 

IV.  Results 

Our estimation strategy relies on the granular nature of the credit bureau and 

Nielsen datasets.  Because each household’s location is defined at the ZIP code level, we 

can control for time-varying factors measured at a broader geographical level, such as the 

county or state, together with household fixed effects.  For instance, in all our regressions 

where the financial stress proxy is measured at the ZIP code level, we include county-by-

year fixed effects as well as household fixed effects. While household fixed effects account 

for any time-invariant factor that determines households’ consumption patterns, by 

including time-varying geography fixed effects, we can control for the changes in state-

wide economic and financial factors over time.   

In Figure 2, we map the geographic distribution of our financial stress variables.7 

This map displays the average number of delinquent, derogatory trades, and bankruptcy 

rates for the ZIP codes in the sample of the merged credit bureau-Nielsen data.  A close 

 
7 Keys, Mahoney, and Yang (2020) use credit reports from a different credit agency than the one we use in 
this paper. They also find substantial cross-sectional variation in financial stress measures across regions 
within the U.S.  
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inspection of Figure 2 shows high incidence of financial stress in the South and lower rates 

in the Upper Midwest.   

 

[Insert Figure 2 here] 

 

In Figure 3, we map the cross-sectional variation in the average number of 

delinquent trades for three major counties in the state of Texas, Harris County (Houston 

Area), Travis County (Austin Area), and Dallas County (Dallas Area).  In this figure, 

darker colors indicate higher financial stress.  From these maps, we conclude that there is 

significant amount of cross-sectional variation at the ZIP code level within counties. 

 

[Insert Figure 3 here] 

 

Figure 4 shows maps based on the average number of delinquent trades in ZIP 

codes within the Harris County for 2008, 2010, 2012, 2014 and 2016.  We observe high 

levels of financial stress during the year of 2008 because of the financial crisis and a 

reduction over time until 2016. These patterns suggest that there is also substantial time-

series variation in the financial stress.   

 

 [Insert Figure 4 here] 

 

The granular nature of our financial stress variables allows us to employ ZIP code-

level information that cannot be captured by other possible proxies for financial stress at a 

broader geographical level.  The results show that our ZIP code-level financial stress 

measures contain information that cannot be captured by county-by-year fixed effects or 

county-level unemployment rate. 

 

IV.A. Discount Store Sales 

Financial stress can significantly constraint households’ budgets.  One way to relax 

this constraint is to change shopping habits such as store choice.  With the lower price-

quality product mix that they offer, discount stores might become more appealing to 
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households during financial stress periods.  While a reduction in the quality of non-food 

items consumed can help to cope with financial stress times, an increase in discount store 

purchases of food items can have health implications.  In this section, we test whether 

households increase their purchases at discount stores during financial stress periods.   

More specifically, using a UPC-by-store level panel, we estimate the following regression 

equation: 

 

𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑦𝑦 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑢𝑢,𝑠𝑠,𝑧𝑧,𝑡𝑡 = 𝛽𝛽1𝐼𝐼(𝐷𝐷𝑄𝑄𝐷𝐷𝐷𝐷𝑆𝑆𝑄𝑄𝑄𝑄𝑄𝑄 𝐷𝐷𝑄𝑄𝑆𝑆𝑠𝑠𝑠𝑠) × 𝐹𝐹𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝐷𝐷𝑄𝑄𝑄𝑄𝑆𝑆 𝑆𝑆𝑄𝑄𝑠𝑠𝑠𝑠𝐷𝐷𝐷𝐷𝑧𝑧,𝑡𝑡−1 +

𝛽𝛽2𝐼𝐼(𝑂𝑂𝑄𝑄ℎ𝑠𝑠𝑠𝑠 𝐷𝐷𝑄𝑄𝑆𝑆𝑠𝑠𝑠𝑠) × 𝐹𝐹𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝐷𝐷𝑄𝑄𝑄𝑄𝑆𝑆 𝑆𝑆𝑄𝑄𝑠𝑠𝑠𝑠𝐷𝐷𝐷𝐷𝑧𝑧,𝑡𝑡−1 + 𝛾𝛾3  3 − 𝑆𝑆𝑄𝑄𝑑𝑑𝑄𝑄𝑄𝑄 𝑍𝑍𝐼𝐼𝑍𝑍 𝐷𝐷𝑆𝑆𝑆𝑆𝑠𝑠 𝐷𝐷𝑆𝑆𝑄𝑄𝑄𝑄𝑠𝑠𝑆𝑆𝑆𝑆𝐷𝐷𝑧𝑧,𝑡𝑡−1 +

𝑈𝑈𝑍𝑍𝑈𝑈 × 𝑆𝑆𝑄𝑄𝑆𝑆𝑠𝑠𝑠𝑠 𝐹𝐹𝐹𝐹 + 𝑆𝑆𝑄𝑄𝑄𝑄𝑄𝑄𝑠𝑠 × 𝑌𝑌𝑠𝑠𝑄𝑄𝑠𝑠𝐹𝐹𝐹𝐹 + 𝜀𝜀𝑢𝑢,𝑠𝑠,𝑧𝑧,𝑡𝑡  (1)  

 

where u represents the UPC code, s stands for the retail store, and z represents the three-

digit ZIP code that the store is located in.  This specification exploits the within-store time-

series variation in quantity sold of each product.  All regressions include state-by-year fixed 

effects.   Discount store is an indicator variable that takes the value of one when the given 

store is under the Nielsen retail channel8 of discount store such as Walmart or Dollar Store. 

Other store is an indicator variable that takes the value of one when the store is not in a 

discount or dollar store retail channel category.  For example, grocery stores and 

convenient stores.  

We focus on products that are frequently purchased in a given geographical area. 

More specifically, for our ZIP code- and store-level analyses, we require the product to sell 

more than five units in a given year at a given retailer location. This requirement for 

minimum quantity sold reduces the number of products from 2.4 million to 730,000 - an 

amount equivalent to the 30 percent of the total number of products available in the Nielsen 

dataset. 

Table 2 reports the results from the regression of total quantity sold at the store 

level on our financial stress measures. The coefficients are estimated for discount stores 

and other stores (i.e., non-discount stores) separately. Panel A reports the results for UPC 

 
8 A retail channel is the classification of the type of retail outlet from which products were purchased. Nielsen 
classifies retailers into 66 mutually exclusive channels. 
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codes in dairy, packaged meat, and fresh produce departments (i.e., perishable food items), 

and Panel B reports the results for other food items in dry grocery, frozen foods, and deli 

departments. Results in Panel A suggest that the amount of perishable food products, that 

have a limited shelf life after harvest or production, sold at discount stores increases during 

financial stress times, whereas the effect is either negative or insignificant for other stores. 

For instance, a one standard deviation increase in the stock of delinquent trades (0.273) is 

associated with an increase of 8.14% in the quantity sold at the discount store. Panel B 

reports the results for non-perishable food products, which indicate that the amount of 

quantity sold decreases with financial stress in non-discount stores.  The results are 

insignificant for the quantity sold in discount stores.   

The results suggest that during financial stress periods, households change their 

consumption habits by increasing their purchases of perishable food items from discount 

stores and by reducing their purchases of non-perishable food products from non-discount 

stores.  In Panel C, we test whether financial stress affects store choice for non-food items.  

The results collectively suggest that households substitute between the two stores types 

only in their food purchases.  For non-food items, such as alcoholic beverages, health and 

beauty products, and general merchandise, they continue to visit the same stores. 

 

[Insert Table 2 here] 

 

Next, we test whether the substitution between discount stores and others change 

with own price elasticity of the products in our sample.  We obtain own price elasticity 

data from USDA which is available for 724 out of 1193 product modules in our Nielsen 

sample.  We first calculate the average elasticity within each 66 product groups, and then 

divide these product groups into two depending on whether their average elasticity is above 

and below the sample median.  Finally, we estimate the analysis in Table 2 separately for 

the products in low and high price elasticity groups in Panel A and B of Table 3, 

respectively.  While for the low-price elasticity group, there is some increase in the quantity 

sold at discount stores (Panel A), there is a significant decrease in the non-discount store 

sales of high price elasticity products.  The results suggest that the switch between the two 
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stores types that we found in Table 2 can be attributed mainly to products in high price 

elasticity group.  

 

[Insert Table 3 here] 

 

We also test whether households change their shopping venue during financial 

stress times.  We find that regressing the dollar amount spent outside of their 3-digit ZIP 

code area (percent of total spending) on financial stress measures yields insignificant 

results (not tabulated).  We conclude that the households keep shopping within their 3-digit 

ZIP code. 

 

IV.B. Deals and Coupons 

Another way of relaxing the budget constraint is to take advantage of deals and 

coupons that a household might not have paid much attention to before.  In this section, we 

provide further evidence for the tendency to shop for at the household level.  We 

hypothesize that financial stress times are associated with households seeking more deals 

and using more coupons relative to normal times.  Ln(Dollar amount of deals) is the natural 

logarithm of the total dollar value of products that are perceived by the consumer to be on 

a deal in a given year.  Ln(Dollar amount of coupons) is the natural logarithm of the total 

dollar amount of coupon purchases in a given year.  The following equations summarize 

the regression estimations: 

 

𝐷𝐷𝑠𝑠𝑄𝑄𝑆𝑆𝐷𝐷ℎ,𝑧𝑧,𝑡𝑡 = 𝛽𝛽𝐹𝐹𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝐷𝐷𝑄𝑄𝑄𝑄𝑆𝑆 𝑆𝑆𝑄𝑄𝑠𝑠𝑠𝑠𝐷𝐷𝐷𝐷𝑧𝑧,𝑡𝑡−1  + 𝛾𝛾 𝑍𝑍𝐼𝐼𝑍𝑍 𝐷𝐷𝑆𝑆𝑆𝑆𝑠𝑠 𝐷𝐷𝑆𝑆𝑄𝑄𝑄𝑄𝑠𝑠𝑆𝑆𝑆𝑆𝐷𝐷𝑧𝑧,𝑡𝑡−1  + 𝐻𝐻𝑆𝑆𝑄𝑄𝐷𝐷𝑠𝑠ℎ𝑆𝑆𝑆𝑆𝑆𝑆

 𝐹𝐹𝐹𝐹 + 𝑈𝑈𝑆𝑆𝑄𝑄𝑄𝑄𝑄𝑄𝑦𝑦 × 𝑌𝑌𝑠𝑠𝑄𝑄𝑠𝑠 𝐹𝐹𝐹𝐹 + 𝜀𝜀ℎ,𝑡𝑡,𝑧𝑧 (2)  

 

 

𝑈𝑈𝑆𝑆𝑄𝑄𝐶𝐶𝑆𝑆𝑄𝑄𝐷𝐷ℎ,𝑧𝑧,𝑡𝑡 = 𝛽𝛽𝐹𝐹𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝐷𝐷𝑄𝑄𝑄𝑄𝑆𝑆 𝑆𝑆𝑄𝑄𝑠𝑠𝑠𝑠𝐷𝐷𝐷𝐷𝑧𝑧,𝑡𝑡−1  + 𝛾𝛾 𝑍𝑍𝐼𝐼𝑍𝑍𝐷𝐷𝑆𝑆𝑆𝑆𝑠𝑠 𝐷𝐷𝑆𝑆𝑄𝑄𝑄𝑄𝑠𝑠𝑆𝑆𝑆𝑆𝐷𝐷𝑧𝑧,𝑡𝑡−1  + 𝐻𝐻𝑆𝑆𝑄𝑄𝐷𝐷𝑠𝑠ℎ𝑆𝑆𝑆𝑆𝑆𝑆

 𝐹𝐹𝐹𝐹 + 𝑈𝑈𝑆𝑆𝑄𝑄𝑄𝑄𝑄𝑄𝑦𝑦 × 𝑌𝑌𝑠𝑠𝑄𝑄𝑠𝑠 𝐹𝐹𝐹𝐹 + 𝜀𝜀ℎ,𝑡𝑡,𝑧𝑧 (3)  

 

where h represents the household in ZIP code z, and t is the year in which the total amount 

of deals and coupons are aggregated.  All regressions include household fixed effects and 
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state-by-year or county-by-year fixed effects.  

Panel A and B of Table 4 report the results for the dollar amount of deals with state-

by-year fixed effects and county-by-year fixed effect, respectively.  In both panels, the 

coefficient estimates of our financial stress measures are positive, suggesting that 

households shop for deals more during financial stress times. When the proportion of 

borrowers with bankruptcy increases by 5%, the dollar amount of deals and coupons 

increase by 1.99% and 2.16%, respectively.  Our results are robust to including the 

unemployment rate at the county level which has an insignificant coefficient estimate in 

Panel A.  The county-by-year fixed effects in Panel B subsume unemployment rate.  

Overall, the results show that our financial stress measures capture additional information 

about financial health of the households at the ZIP code level that cannot be explained by 

other potential financial indicators such as unemployment rate, debt-to-income ratio and 

amount of deposits per capita. 

 

[Insert Table 4 here] 

 

Panel A and B of Table 5 report the results for the dollar amount of coupons used 

for regression specifications that include state-by-year fixed effects and county-by-year 

fixed effect, respectively.  Although they are weaker than those in Table 4, we find that 

financial stress also has an increasing impact on the amount of coupons used. 

 

[Insert Table 5 here] 

 

Next, we study the cross-sectional variation in the relationship between financial 

stress and the amount of deal and coupon purchases.  We investigate whether the increase 

in deal and coupon purchases during financial stress times are more prevalent among 

households with children relative to other households.  To test this, we define a dummy 

variable that indicates whether the household has at least one child under age 18 and 

interact this dummy variable with our financial stress proxies.  Results are in Table 6 and 

7, which show that households with children shop for deals more and increase the dollar 

amount of coupons that they use during financial stress times.  The coefficient estimates of 
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our stress measures are economically large in the subsample of households with children 

relative to the overall sample. In the first two columns, where financial stress proxies are 

defined based on delinquent and derogatory trades, the impact of financial stress on deals 

and coupons are tripled for households with children relative to others.  Comparing the 

results in Panel A to Panel B reveals that including state-by-year or county-by-year fixed 

effects do not have any material impact on the coefficient estimates.  In the case of 

proportions of borrowers with bankruptcy, the difference is even more significant.  For 

instance, based on the specifications in Panel A of Table 6 and 7, when the proportion of 

borrowers with bankruptcy increases by 5%, the dollar amount of deals and coupons 

increase by 7.05% and 8.7%, respectively for households with children. 

 

[Insert Table 6 and 7 here] 

 

IV.C. Alcohol Expenditure 

In this section, we investigate whether local financial stress is associated with 

changes in alcohol expenditure in liquor stores and grocery stores.  We use the Nielsen 

database’s classification of alcoholic beverages and measure changes in alcohol 

expenditure based on purchases of beer, which have better coverage in the data than liquor 

or wine.  We calculate the total annual beer expenditure (in liters) of each household to 

produce a household-year panel of beer purchases.  Panel A and B of Table 8 report the 

results for the specifications with state-by-year and county-by-year fixed effects, 

respectively. We find a positive relationship between local financial stress and beer 

expenditure—a one standard deviation increase in the stock of delinquent trades (0.273) is 

associated with an increase of 1.7% in beer purchases at liquor stores and grocery stores 

per year.  

 

[Insert Table 8 here] 

 

 

IV.D. Calorie Content 
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Our results so far indicate that financial stress has a significant impact on shopping 

for deals and using coupons, particularly among households with children. We interpret 

this finding as households using such discounts and deals to smooth their consumption.9  

There are at least two channels through which financial stress can change the basket 

of goods that households consume.  First, if deals and coupons are not enough to smooth 

out the consumption, then financial stress might cause households to switch to lower-

quality products, which are arguably less healthy, compared to their higher-quality 

counterparts.  The results on discount stores provide evidence for such behavior in food 

item categories.  Second, in a more direct channel, households might increase their 

consumption of high-calorie products as an emotional response to financial stress (i.e., 

stress eating).10 

The calorie content of each UPC code is defined in KCalories per 100 grams.  The 

sample is composed of products from the departments for which the calorie content 

information is available, namely dry grocery, frozen foods, and dairy.  The calorie content 

data is obtained from the website of the United States Department of Agriculture (USDA) 

and are publicly available.11  The sample is split into four calorie quartiles within each 

department and year, with Q1 representing the lowest calorie quartile.  

In this section, we test the differential impact of financial stress on high-calorie 

products by estimating the following equation: 

 

 
9 There are government food assistance programs, such as the Supplemental Nutrition Assistance Program 
(SNAP), that might also affect households’ food consumption patterns.  Although, we do not control for the 
households’ usage of food stamps, to the extent that there is no time series variation in the food stamp usage, 
household fixed control for the effect of this assistance. 
10 Block et al. (2009) investigate the relationship between psychosocial stress and weight gain based on a 
nationally representative longitudinal cohort of 1,355 men and women in the U.S. They find that psychosocial 
stress is associated with greater weight gain among both men and women with higher baseline body mass 
indexes if they experienced job-related demands, had difficulty paying bills, or had depression or generalized 
anxiety disorder. 
11 The USDA Food Composition databases can be found in the following link: https://ndb.nal.usda.gov/  

https://ndb.nal.usda.gov/
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𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑦𝑦 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑢𝑢,𝑧𝑧,𝑡𝑡

= �𝛽𝛽𝑖𝑖

4

𝑡𝑡=1

𝑄𝑄𝑖𝑖 × 𝐹𝐹𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝐷𝐷𝑄𝑄𝑄𝑄𝑆𝑆𝑆𝑆𝑄𝑄𝑠𝑠𝑠𝑠𝐷𝐷𝐷𝐷𝑧𝑧,𝑡𝑡−1

+ 𝛾𝛾 × 3𝑆𝑆𝑄𝑄𝑑𝑑𝑄𝑄𝑄𝑄𝑍𝑍𝐼𝐼𝑍𝑍𝑈𝑈𝑆𝑆𝑆𝑆𝑠𝑠𝑈𝑈𝑆𝑆𝑄𝑄𝑄𝑄𝑠𝑠𝑆𝑆𝑆𝑆𝐷𝐷𝑧𝑧,𝑡𝑡−1      

+ 𝑈𝑈𝑍𝑍𝑈𝑈 𝐹𝐹𝐹𝐹 + 3𝑆𝑆𝑄𝑄𝑑𝑑𝑄𝑄𝑄𝑄𝑍𝑍𝐼𝐼𝑍𝑍𝑈𝑈𝑆𝑆𝑆𝑆𝑠𝑠𝐹𝐹𝐹𝐹 + 𝑌𝑌𝑠𝑠𝑄𝑄𝑠𝑠𝐹𝐹𝐹𝐹 + 𝜀𝜀𝑢𝑢,𝑧𝑧,𝑡𝑡  (4)  

 

where u represents the UPC code and z is the three-digit ZIP code in which the total 

quantity sold is measured based on the store location.  𝑄𝑄𝑖𝑖 is an indicator that represents 

quartile i of the calorie distribution.  All regressions include 3-digit ZIP code, year, and 

UPC fixed effects.  We report the results of this analysis in Table 9.  First, for all quartiles 

except the highest calorie quartile, the impact of financial stress on quantity sold is 

insignificant with most of the coefficient estimates having a negative sign.  The positive 

and statistically significant coefficient estimates of the interaction terms between financial 

stress proxies and the highest quartile dummy suggest that financial stress times are 

associated with higher sales volume for high-calorie products.  The results are 

economically large: a one standard deviation increase in the stock of delinquent trades 

(0.273) is associated with a 23% increase in the total quantity sold of an average product. 

 

[Insert Table 9 here] 

 

Next, we estimate the change in households’ calorie intake during financial stress 

times.  For each item purchased, KCalories per dollar is calculated as total KCalories per 

unit times the size of the product divided by total price paid.  We annualize the calorie 

intake by calculating the average KCalories per dollar in a given year. 

Table 10 reports the results, which suggest a positive relationship between average 

KCalories per dollar and all of our financial stress measures.  A one standard deviation 

increase in the stock of delinquent trades (0.273) is associated with a 2% increase in the 

KCalories per dollar relative to its median.  This result, combined with the findings in Table 

9, suggests that the decrease in the price of high-calorie products, can potentially explain 

the increase in calorie intake per dollar at the household level.  
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[Insert Table 10 here] 

 

Figure 5 provides a graphical representation of the results in Table 10 by comparing 

the geographic distribution of average household consumption in KCalories per dollar and 

the average number of delinquent trades for the year of the financial crisis.  A close 

inspection of this figure suggests that there is high incidence of financial stress and a higher 

KCalories per dollar consumption in counties located in the South and the Midwest regions 

of the U.S.  

 

[Insert Figure 5 here] 

 

Next, we study the cross-sectional heterogeneity in the relationship between calorie 

intake and financial stress based on the household’s distance from the nearest food bank.  

We collect food bank data from the website of the largest food bank network in the U.S, 

Feeding America.12  For each ZIP code in our sample, we calculate the minimum distance 

from the nearest food bank as the straight line between their ZIP code centroids.  Table 11 

reports the results, which shows that the impact of financial stress on calories per dollar 

increases with distance from the nearest food bank.  

 

[Insert Table 11 here] 

 

 

IV.E. Instrumental Variables Results 

 The rich set of fixed effects we used in our specifications help control for the 

influence of many confounding factors that might drive the effect of financial stress 

measures on calorie intake. In this section, we develop an instrumental variable approach.  

In particular, for the household-level calorie intake results, we instrument our geographic 

measures of financial stress with an indicator variable that takes a value of one for counties 

in the top 15 percent of the mass layoff distribution (percentage of total employed 

 
12 The name and location of these food banks can be found in this link: 
https://www.feedingamerica.org/find-your-local-foodbank  

https://www.feedingamerica.org/find-your-local-foodbank
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population) in a given year.13  The goal of the instrument is to capture variation in mass 

layoffs that has explanatory power in predicting local financial stress.  While mass layoffs 

are not completely exogenous as they are correlated with macroeconomic shocks and local 

economic conditions, by controlling for year fixed effects, average local income, household 

income bracket fixed effects as well as household head unemployment status, we aim to 

use the remaining variation in mass layoff as an instrument for our financial stress 

variables.   

Data on mass layoffs come from the Bureau of Labor Statistics (BLS) and are 

available until the year 2012.14   The BLS published a dataset on initial claimants for 

unemployment insurance associated with extended mass layoffs at the county level.  

According to the definition of the Mass Layoff Statistics program (MLS) of the BLS, mass 

layoff numbers are from establishments that have at least 50 initial claims for 

unemployment insurance filed against them during a 5-week period. 

Table 12 reports the estimation results where the number of delinquent trades, the 

number of derogatory trades, and the proportion of borrowers with bankruptcy are 

instrumented with the indicator variable of county-level mass layoffs.  The first stage 

estimation results indicate that there is a positive and statistically significant relation 

between two out of the three measures of financial stress.  Results suggest that the indicator 

variable of mass layoffs is positively correlated with the number of delinquent trades and 

the proportion of borrowers with bankruptcy.  Panel B also reports the F-statistic of the 

first stage regressions.  The F-stat for all our financial stress measures are above the rule 

of thumb value of 10 except for the number of derogatory trades. The second stage 

regressions indicate a positive, economically and statistically significant relation between 

calories per dollar consumption and the instrumented measures of financial stress.  The 

magnitudes of the coefficients of the instrumented regressions are larger than the OLS 

results shown in Table 10.  

 

 
13 Results are robust to the alternative threshold value of 20 percent, but the 15% threshold provides a 
higher first-stage F-statistic.   
14 Data of the Mass Layoff Statistics program (MLS) can be found in the Bureau Labor Statistics’ website 
in the following link: https://www.bls.gov/mls/ 

https://www.bls.gov/mls/
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[Insert Table 12 here] 

 

 

 

 

V. Conclusion 

 

In this paper, we document a number of new stylized facts: during financial stress 

times the stressed households (1) become more price-sensitive in their purchases, (2) 

increase purchases of highest calorie foods, and (3) not only hunt for more deals and use 

more coupons, particularly those with children, but also change the venue they shop to 

discount stores.  In our tests, we pay particular attention to household- and local economy- 

related confounding factors and exploit time-series variation in financial stress at a micro-

geography level.  Our identifying assumption is that within a given county during a given 

year, differences in the time-series changes of financial stress at the ZIP code level are as 

good as randomly assigned.  Overall, our findings suggest a strong robust relation between 

household-level financial stress and the consumption choices. 

  

Because what we eat and drink can affect obesity and other health outcomes, 

understanding how external pressures like financial stress affect our consumption choices 

is important for policy makers who design social welfare and insurance programs that aim 

to heal stressed regions and to address socioeconomic disparities in health.  Our findings 

suggest that governments can respond by devising people-based policies, e.g., provide debt 

relief to stressed individuals or help residents relocate to more vibrant areas where 

individuals have better access to well-paying jobs and financing.  Alternatively, policy 

makers can implement place-based policies that essentially support rebuilding the 

economies of stressed areas, e.g., introduce tax incentives to companies that can provide 

new and better-paying jobs.  For either policy choices, our findings highlight the 

importance of heterogeneity in consumer response to financial stress shocks. 
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Table 1: Summary Statistics 
 

This table presents the summary statistics for the variables related to financial stress, quantity sold and 
household consumption.  Number of delinquent trades is the total number of trades ever 30 or more days 
delinquent collections. A delinquent trade indicates less than satisfactory behavior by a consumer; a required 
payment has been missed by one or more payment billing cycles.  Number of derogatory trades is the total 
number of trades ever derogatory excluding collections. A derogatory trade indicates the trade is beyond a 
late payment status and the credit grantor has taken serious action beyond requiring the minimum payment 
due.  Proportion of borrowers with bankruptcy is the proportion of borrowers in a ZIP code with at least one 
of the following events: bankruptcy, foreclosure, or repossession.  Ln(Quantity sold) is the natural logarithm 
of the total number of units sold at a given store location in a given year of a given UPC.  I(Discount store) 
is an indicator variable for discount and dollar stores.  Median house price is the median house value in a 
given ZIP code provided by Zillow.  Local household income is the average estimated household income in 
a ZIP code.  Age is the average age of borrowers in a given ZIP code.  All variables, except Proportion of 
borrowers with bankruptcy and Number of borrowers, are averaged over the borrowers at the ZIP code level.  
For a ZIP code to be included in our sample, we require at least 75 borrowers in that ZIP code with non-
missing financial stress variables in a given year.  I(HH head unemployed) is an indicator variable that takes 
the value of one for households in which the household head is below 65 with an occupation status of retired, 
housewife, unable to work or unemployed.  Local unemployment rate is the unemployment rate of the county 
where the household is located. Household size is the number of individuals living in the same household.  
Ln(Dollar amount of deals) is the natural logarithm of the total dollar value of products that were perceived 
by the consumer to be on a deal in a given year.  Ln(Dollar amount of coupons) is natural logarithm of the 
total dollar amount of coupon purchases in a given year of a household.  I(Children under 18) is an indicator 
variable that takes a value of one for households with at least one child below age 18 and zero otherwise.  
Ln(Beer consumption in liters) is the natural logarithm of the annual household consumption of beer.  The 
calorie content of each UPC code is defined in Kcalories per 100 grams.  The content is first divided by 100 
to measure it per gram. Next, UPC codes with size unit in pounds are converted into grams.  Finally, 
KCalories per dollar is calculated as total as KCalories per unit times the size of the product divided by price 
paid.  Distance from nearest food bank is the distance of a household’s ZIP code from the nearest food bank 
in miles calculated based on the coordinates. I(Mass Layoff) is a dummy variable that takes a value of one 
for counties in the top 15% of the mass layoff distribution (% total employed population) in a given year. 
 

Panel A: Summary Statistics        
 Mean St. Dev. p25 Median p75 N 
Ln(Quantity sold) 2.670 0.714 2.079 2.485 3.091 2786096 
I(Discount store) 0.206 0.404 0.000 0.000 0.000 2786096 
Number of delinquent trades 0.760 0.273 0.570 0.742 0.928 393,418 
Number of derogatory trades 0.696 0.253 0.520 0.680 0.852 393,418 
Proportion of borrowers with bankruptcy 0.014 0.012 0.006 0.012 0.020 393,418 
Ln(Median house price) 12.091 0.587 11.694 12.031 12.454 358,771 
Ln(Local household income) 4.294 0.233 4.140 4.278 4.437 393,418 
Ln(Number of borrowers) 5.508 0.469 5.182 5.545 5.855 393,418 
Local average age 48.761 3.985 46.147 48.553 51.046 393,418 
I(HH head unemployed) 0.162 0.369 0.000 0.000 0.000 393,418 
Household size 2.323 1.265 1.000 2.000 3.000 393,418 
Local unemployment rate 6.965 2.553 5.000 6.500 8.500 393,418 
Local average debt to income 19.489 3.843 16.912 19.268 21.885 393,418 
Deposits per capita ($1000) 15.786 15.040 6.129 12.354 20.193 393,418 
Ln(Total $ amount of deals) 6.135 2.081 5.516 6.751 7.499 393,418 
Ln(Total $ amount of coupons) 3.556 1.958 2.245 3.919 5.049 393,418 
I(Children under 18) 0.207 0.405 0.000 0.000 0.000 393,418 
Ln(Beer consumption in liters) 1.757 1.809 0.000 1.660 3.004 259,061 
KCalories per dollar 1275.304 1162.873 420.500 818.441 2043.019 128,448 
Distance from nearest food bank 22.724 23.823 8.067 15.184 28.700 128,448 
I(Mass layoff) 0.152 0.359 0.000 0.000 0.000 86,998 
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Panel B: Tabulation of household income 
 Household income bracket  Freq.  Percent  Cum. 
 Under $15,000 24719 6.28 6.28 
 $15,000-$19,999 14747 3.75 10.03 
 $20,000-$24,999 22421 5.70 15.73 
 $25,000-$29,999 22817 5.80 21.53 
 $30,000-$34,999 25578 6.50 28.03 
 $35,000-$39,999 23391 5.95 33.98 
 $40,000-$44,999 23270 5.91 39.89 
 $45,000-$49,999 24308 6.18 46.07 
 $50,000-$59,999 41126 10.45 56.52 
 $60,000-$69,999 33602 8.54 65.07 
 $70,000-$99,999 77954 19.81 84.88 
 $100,000 + 59485 15.12 100.00 

 
Panel C: Tabulation of age and presence of children 

Age and presence of children  Freq.  Percent  Cum. 
 Under 6 only 9545 2.43 2.43 
 6-12 only 20012 5.09 7.51 
 13-17 only 26962 6.85 14.37 
 Under 6 & 6-12 8425 2.14 16.51 
 Under 6 & 13-17 1514 0.38 16.89 
 6-12 & 13-17 13069 3.32 20.21 
 Under 6 & 6-12 & 13-17 1841 0.47 20.68 
 No Children Under 18 312050 79.32 100.00 
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Table 2: Discount Stores and Quantity Sold 
 

This table presents the product-level regressions of total quantity sold on financial stress measures for 
discount stores and other stores.  The dependent variable (Ln(Quantity sold)) is the natural logarithm of the 
total number of units sold at a given store location in a given year.  Panel A reports the results for perishable 
food products which includes items in dairy, packaged meat and fresh produce departments.  Panel B reports 
the results for items in dry grocery, frozen foods and deli departments.  Panel C report the results for non-
food items, namely products in general merchandise, health and beauty care, alcoholic beverages and non-
food grocery departments.  Financial stress measures are lagged by one year relative to the dependent 
variable.  Control variables are defined in the Appendix  A.1. Robust t-statistics adjusted for clustering at the 
3-digit store ZIP code and year level are reported in parentheses.  *, **, and *** indicate significance at the 
10%, 5%, and 1% level, respectively.  
 

 Panel A: Quantity Sold of Perishable Food Products 
 (1) (2) (3) (4) 
 Number of 

delinquent 
trades 

Number of 
derogatory 

trades 

Proportion of 
borrowers with 

bankruptcy 

Ln(Median 
house price) 

I(Discount store) X Financial stress measure 0.293** 0.315** 3.050** -0.122 
 (2.846) (3.075) (2.472) (-1.542) 
I(Other store) X Financial stress measure -0.026 -0.016 -0.448 0.016 
 (-0.514) (-0.266) (-0.578) (0.263) 
Ln(Local household income) -0.058 -0.055 -0.062 -0.078 
 (-0.363) (-0.347) (-0.395) (-0.523) 
Ln(Number of borrowers) -0.023 -0.023 -0.023 -0.022 
 (-0.697) (-0.684) (-0.650) (-0.702) 
Local average age -0.010 -0.010 -0.010 -0.010 
 (-1.219) (-1.218) (-1.237) (-1.237) 
Local average debt to income -0.004 -0.004 -0.004 -0.005 
 (-0.970) (-0.891) (-0.927) (-0.967) 
Deposits per capita ($1000) -0.000 -0.000 -0.000 -0.000 
 (-0.235) (-0.243) (-0.253) (-0.216) 
UPC X Store FE Yes Yes Yes Yes 
State X Year FE Yes Yes Yes Yes 
Observations 806,756 806,756 806,756 804,425 
R-squared 0.519 0.519 0.519 0.519 
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Panel B: Quantity Sold of Non-Perishable Food Products 
 (1) (2) (3) (4) 
 Number of 

delinquent 
trades 

Number of 
derogatory 

trades 

Proportion of 
borrowers with 

bankruptcy 

Ln(Median 
house price) 

I(Discount store) X Financial stress measure 0.082 0.113 1.368 -0.015 
 (0.858) (1.053) (1.731) (-0.228) 
I(Other store) X Financial stress measure -0.126*** -0.105** -1.388** 0.037 
 (-3.523) (-2.400) (-3.020) (1.252) 
Ln(Local household income) -0.052 -0.049 -0.025 -0.060 
 (-0.634) (-0.616) (-0.307) (-0.773) 
Ln(Number of borrowers) 0.006 0.009 0.009 0.004 
 (0.295) (0.461) (0.500) (0.234) 
Local average age -0.012** -0.011** -0.011** -0.012** 
 (-2.559) (-2.511) (-2.391) (-2.347) 
Local average debt to income 0.001 0.001 0.002 0.001 
 (0.310) (0.440) (0.745) (0.531) 
Deposits per capita ($1000) -0.000 -0.000 -0.000 -0.000 
 (-1.307) (-1.466) (-1.414) (-1.349) 
UPC X Store FE Yes Yes Yes Yes 
State X Year FE Yes Yes Yes Yes 
Observations 1742093 1742093 1742093 1735470 
R-squared 0.465 0.465 0.465 0.465 
     
 

Panel C: Quantity Sold of Non-Food Products 
 (1) (2) (3) (4) 
 Number of 

delinquent 
trades 

Number of 
derogatory 

trades 

Proportion of 
borrowers with 

bankruptcy 

Ln(Median 
house price) 

I(Discount store) X Financial stress measure -0.147 -0.137 0.734 0.096 
 (-1.588) (-1.796) (0.713) (1.156) 
I(Other store) X Financial stress measure 0.045 0.044 1.103 -0.051 
 (0.517) (0.496) (1.467) (-0.806) 
Ln(Local household income) -0.044 -0.042 -0.041 -0.036 
 (-0.238) (-0.228) (-0.219) (-0.189) 
Ln(Number of borrowers) -0.077* -0.077* -0.069* -0.086* 
 (-2.111) (-2.113) (-1.949) (-2.047) 
Local average age -0.007 -0.007 -0.006 -0.006 
 (-0.695) (-0.684) (-0.644) (-0.594) 
Local average debt to income -0.010* -0.010* -0.009 -0.010* 
 (-1.818) (-1.834) (-1.711) (-1.839) 
Deposits per capita ($1000) -0.000 -0.000 -0.000 -0.000 
 (-0.432) (-0.429) (-0.448) (-0.406) 
UPC X Store FE Yes Yes Yes Yes 
State X Year FE Yes Yes Yes Yes 
Observations 237,247 237,247 237,247 236,371 
R-squared 0.525 0.525 0.525 0.525 
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Table 3: Discount Stores and Price Elasticity 
 

This table presents the product-level regressions of total quantity sold on financial stress measures for 
discount stores and other stores.  The dependent variable (Ln(Quantity sold)) is the natural logarithm of the 
total number of units sold at a given store location in a given year.  Panel A and Panel B report the results for 
products with below-median and above-median average (product group) price elasticity, respectively.  
Financial stress measures are lagged by one year relative to the dependent variable.  Control variables are 
defined in the Appendix  A.1. Robust t-statistics adjusted for clustering at the 3-digit store ZIP code and year 
level are reported in parentheses.  *, **, and *** indicate significance at the 10%, 5%, and 1% level, 
respectively.  

 
 

Panel A: Quantity Sold - Low Own Price Elasticity Product Group (Below-Median) 
 (1) (2) (3) (4) 
 Number of 

delinquent 
trades 

Number of 
derogatory 

trades 

Proportion of 
borrowers with 

bankruptcy 

Ln(Median 
house price) 

I(Discount store) X Financial stress measure 0.118 0.154 2.169* -0.100 
 (1.414) (1.797) (1.919) (-1.471) 
I(Other store) X Financial stress measure -0.047 -0.042 -0.096 -0.003 
 (-1.336) (-0.967) (-0.190) (-0.069) 
Ln(Local household income) -0.003 -0.001 0.002 0.004 
 (-0.023) (-0.011) (0.018) (0.036) 
Ln(Number of borrowers) -0.017 -0.016 -0.014 -0.010 
 (-0.558) (-0.512) (-0.455) (-0.357) 
Local average age -0.012* -0.012* -0.012* -0.012* 
 (-2.196) (-2.183) (-2.189) (-2.167) 
Local average debt to income -0.003 -0.003 -0.003 -0.003 
 (-1.147) (-1.066) (-0.972) (-1.014) 
Deposits per capita ($1000)) -0.000 -0.000 -0.000 -0.000 
 (-0.164) (-0.176) (-0.183) (-0.139) 
UPC X Store FE Yes Yes Yes Yes 
State X Year FE Yes Yes Yes Yes 
Observations 1,356,103 1,356,103 1,356,103 1,356,103 
R-squared 0.503 0.503 0.503 0.503 
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Panel B: Quantity Sold - High Own Price Elasticity Product Group (Above-Median) 
 (1) (2) (3) (4) 
 Number of 

delinquent 
trades 

Number of 
derogatory 

trades 

Proportion of 
borrowers with 

bankruptcy 

Ln(Median 
house price) 

I(Discount store) X Financial stress measure 0.149 0.174 1.254 0.024 
 (1.499) (1.400) (1.613) (0.332) 
I(Other store) X Financial stress measure -0.129*** -0.101** -1.992*** 0.056 
 (-3.398) (-2.584) (-3.415) (1.696) 
Ln(Local household income) -0.115 -0.111 -0.088 -0.147 
 (-1.177) (-1.137) (-0.909) (-1.528) 
Ln(Number of borrowers) 0.006 0.010 0.007 -0.004 
 (0.266) (0.384) (0.285) (-0.183) 
Local average age -0.010* -0.010* -0.010 -0.011* 
 (-1.923) (-1.867) (-1.792) (-1.927) 
Local average debt to income 0.001 0.001 0.001 0.001 
 (0.182) (0.338) (0.407) (0.243) 
Deposits per capita ($1000)) -0.001 -0.001* -0.001* -0.001* 
 (-1.760) (-1.835) (-1.854) (-1.854) 
UPC X Store FE Yes Yes Yes Yes 
State X Year FE Yes Yes Yes Yes 
Observations 1,229,697 1,229,697 1,229,697 1,229,697 
R-squared 0.469 0.469 0.469 0.469 
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Table 4: Deals 
 

This table presents estimates of ordinary least squares (OLS) regressions of the dollar amount of purchases 
on our financial stress measures.  Ln(Dollar amount of deals) is the natural logarithm of the total dollar value 
of products that were perceived by the consumer to be on a deal in a given year.  Panel A and Panel B report 
the results with state-by-year and county-by-year fixed effects, respectively. Financial stress measures are 
lagged by one year relative to the dependent variable.  Control variables are defined in the Appendix  A.1. 
Robust t-statistics adjusted for clustering at the ZIP code and year level are reported in parentheses.  *, **, 
and *** indicate significance at the 10%, 5%, and 1% level, respectively. 
 

Panel A: State-by-year FEs 
 (1) (2) (3) (4) 
     
Number of delinquent trades 0.051***    
 (3.450)    
Number of derogatory trades  0.053***   
  (3.345)   
Proportion of borrowers with bankruptcy   0.398**  
   (2.302)  
Ln(Median house price)    -0.015 
    (-0.463) 
I(HH head unemployed) -0.000 -0.001 -0.001 -0.002 
 (-0.076) (-0.081) (-0.091) (-0.338) 
Household size 0.027*** 0.027*** 0.027*** 0.027*** 
 (5.095) (5.097) (5.102) (4.908) 
Local unemployment rate -0.006 -0.006 -0.006 -0.005 
 (-1.181) (-1.176) (-1.179) (-1.147) 
Local average debt to income -0.002 -0.002 -0.002 -0.002 
 (-1.085) (-0.991) (-1.243) (-0.829) 
Deposits per capita ($1000) 0.000 0.000 0.000 0.000 
 (0.264) (0.275) (0.280) (0.107) 
Ln(Local household income) 0.150 0.150 0.140 0.134 
 (1.779) (1.784) (1.655) (1.720) 
Ln(Number of borrowers) 0.020 0.020 0.025 0.008 
 (0.446) (0.443) (0.552) (0.169) 
Local average age 0.003 0.003 0.003 0.005 
 (1.105) (1.095) (1.078) (1.707) 
Household FE Yes Yes Yes Yes 
State X Year FE Yes Yes Yes Yes 
Children FE Yes Yes Yes Yes 
Income bracket FE Yes Yes Yes Yes 
Observations 393,418 393,418 393,418 358,642 
R-squared 0.871 0.871 0.871 0.871 
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Panel B: Country-by-year FEs 
 (1) (2) (3) (4) 
     
Number of delinquent trades 0.038**    
 (2.738)    
Number of derogatory trades  0.036**   
  (2.278)   
Proportion of borrowers with bankruptcy   0.432**  
   (2.876)  
Ln(Median house price)    0.052 
    (1.099) 
I(HH head unemployed) 0.001 0.001 0.001 -0.001 
 (0.196) (0.191) (0.183) (-0.165) 
Household size 0.027*** 0.027*** 0.027*** 0.027*** 
 (4.801) (4.804) (4.805) (4.833) 
Local average debt to income 0.002 0.002 0.001 0.002 
 (0.947) (1.023) (0.909) (1.004) 
Deposits per capita ($1000) 0.000 0.000 0.000 -0.000 
 (0.037) (0.047) (0.050) (-0.168) 
Ln(Local household income) 0.055 0.054 0.049 0.039 
 (0.688) (0.674) (0.603) (0.531) 
Ln(Number of borrowers) -0.012 -0.012 -0.009 -0.013 
 (-0.269) (-0.261) (-0.200) (-0.282) 
Local average age 0.007* 0.007* 0.007* 0.008** 
 (2.219) (2.214) (2.186) (2.823) 
Household FE Yes Yes Yes Yes 
County X Year FE Yes Yes Yes Yes 
Children FE Yes Yes Yes Yes 
Income bracket FE Yes Yes Yes Yes 
Observations 391,532 391,532 391,532 357,276 
R-squared 0.872 0.872 0.872 0.872 
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Table 5: Coupons 
 

This table presents estimates of ordinary least squares (OLS) regressions of the dollar amount of coupon 
purchases on our financial stress measures.  Ln(Dollar amount of coupons) is the natural logarithm of the 
total dollar amount of coupon purchases in a given year.  Panel A and Panel B report the results with state-
by-year and county-by-year fixed effects, respectively. Financial stress measures are lagged by one year 
relative to the dependent variable.  Control variables are defined in the Appendix  A.1. Robust t-statistics 
adjusted for clustering at the ZIP code and year level are reported in parentheses.  *, **, and *** indicate 
significance at the 10%, 5%, and 1% level, respectively. 
 

Panel A: State-by-year FEs 
 (1) (2) (3) (4) 
     
Number of delinquent trades 0.037*    
 (2.098)    
Number of derogatory trades  0.033   
  (1.668)   
Proportion of borrowers with bankruptcy   0.475***  
   (3.356)  
Ln(Median house price)    -0.115** 
    (-3.008) 
I(HH head unemployed) 0.007 0.007 0.007 0.006 
 (0.703) (0.698) (0.695) (0.543) 
Household size 0.023*** 0.023*** 0.023*** 0.023*** 
 (4.559) (4.559) (4.563) (4.022) 
Local unemployment rate -0.007 -0.007 -0.007 -0.013** 
 (-1.608) (-1.596) (-1.632) (-2.436) 
Local average debt to income -0.002 -0.002 -0.002 -0.002 
 (-0.995) (-0.959) (-1.050) (-0.738) 
Deposits per capita ($1000) -0.001** -0.001** -0.001** -0.001** 
 (-2.447) (-2.432) (-2.442) (-2.411) 
Ln(Local household income) 0.100 0.099 0.093 0.123 
 (1.304) (1.289) (1.206) (1.649) 
Ln(Number of borrowers) -0.053 -0.052 -0.049 -0.048 
 (-1.143) (-1.129) (-1.071) (-0.956) 
Local average age 0.003 0.003 0.003 0.005 
 (1.155) (1.148) (1.145) (1.769) 
Household FE Yes Yes Yes Yes 
State X Year FE Yes Yes Yes Yes 
Children FE Yes Yes Yes Yes 
Income bracket FE Yes Yes Yes Yes 
Observations 393,418 393,418 393,418 358,642 
R-squared 0.840 0.840 0.840 0.839 
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Panel B: Country-by-year FEs 
 (1) (2) (3) (4) 
     
Number of delinquent trades 0.020    
 (1.016)    
Number of derogatory trades  0.017   
  (0.758)   
Proportion of borrowers with bankruptcy   0.443**  
   (3.125)  
Ln(Median house price)    -0.004 
    (-0.080) 
I(HH head unemployed) 0.009 0.009 0.009 0.008 
 (0.870) (0.867) (0.865) (0.663) 
Household size 0.023*** 0.023*** 0.023*** 0.023*** 
 (4.541) (4.542) (4.543) (4.148) 
Local average debt to income 0.002 0.002 0.002 0.002 
 (0.878) (0.905) (0.890) (1.010) 
Deposits per capita ($1000) -0.001** -0.001** -0.001** -0.001*** 
 (-2.801) (-2.792) (-2.803) (-3.198) 
Ln(Local household income) 0.062 0.061 0.059 0.076 
 (0.817) (0.803) (0.779) (1.015) 
Ln(Number of borrowers) -0.077 -0.077 -0.076 -0.067 
 (-1.593) (-1.591) (-1.578) (-1.283) 
Local average age 0.005 0.005 0.005 0.007* 
 (1.332) (1.331) (1.324) (1.859) 
Household FE Yes Yes Yes Yes 
County X Year FE Yes Yes Yes Yes 
Children FE Yes Yes Yes Yes 
Income bracket FE Yes Yes Yes Yes 
Observations 391,532 391,532 391,532 357,276 
R-squared 0.841 0.841 0.841 0.840 
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Table 6: Deals and Children 
 

This table presents estimates of ordinary least squares (OLS) regressions of the dollar amount of deals on 
financial stress across different family types.  I(Children under 18) is a dummy variable that indicates the 
existence of at least one child under 18 years old in the household.  Panel A and Panel B report the results 
with state-by-year and county-by-year fixed effects, respectively. Financial stress measures are lagged by 
one year relative to the dependent variable.  Control variables are defined in the Appendix  A.1. Robust t-
statistics adjusted for clustering at the ZIP code and year level are reported in parentheses.  *, **, and *** 
indicate significance at the 10%, 5%, and 1% level, respectively. 
 

Panel A: State-by-year FEs 
 (1) (2) (3) (4) 
 Number of 

delinquent 
trades 

Number of 
derogatory 

trades 

Proportion of 
borrowers with 

bankruptcy 

Ln(Median 
house price) 

I(Children under 18) X Financial stress measure 0.097*** 0.100*** 1.410** -0.005 
 (4.193) (3.694) (2.677) (-0.156) 
I(Others) X Financial stress measure 0.040** 0.042** 0.140 -0.017 
 (2.501) (2.428) (0.647) (-0.502) 
Controls Yes Yes Yes Yes 
Household FE Yes Yes Yes Yes 
State X Year FE Yes Yes Yes Yes 
Children FE Yes Yes Yes Yes 
Income bracket FE Yes Yes Yes Yes 
Observations 393,418 393,418 393,418 358,642 
R-squared 0.871 0.871 0.871 0.871 

 
Panel B: Country-by-year FEs 

 (1) (2) (3) (4) 
 Number of 

delinquent 
trades 

Number of 
derogatory 

trades 

Proportion of 
borrowers with 

bankruptcy 

Ln(Median 
house price) 

I(Children under 18) X Financial stress measure 0.088*** 0.087** 1.491** 0.064 
 (3.682) (3.088) (2.662) (1.264) 
I(Others) X Financial stress measure 0.026 0.024 0.159 0.051 
 (1.736) (1.401) (0.893) (1.084) 
Controls Yes Yes Yes Yes 
Household FE Yes Yes Yes Yes 
State X Year FE Yes Yes Yes Yes 
Children FE Yes Yes Yes Yes 
Income bracket FE Yes Yes Yes Yes 
Observations 391,532 391,532 391,532 357,276 
R-squared 0.872 0.872 0.872 0.872 
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Table 7: Coupons and Children 
 

This table presents estimates of ordinary least squares (OLS) regressions of the dollar amount of coupon 
purchases on financial stress across different family types.  I(Children under 18) is a dummy variable that 
indicates the existence of at least one child under 18 years old in the household.  Panel A and Panel B report 
the results with state-by-year and county-by-year fixed effects, respectively. Financial stress measures are 
lagged by one year relative to the dependent variable.  Control variables are defined in the Appendix  A.1. 
Robust t-statistics adjusted for clustering at the ZIP code and year level are reported in parentheses.  *, **, 
and *** indicate significance at the 10%, 5%, and 1% level, respectively. 
 

Panel A: State-by-year FEs 
 (1) (2) (3) (4) 
 Number of 

delinquent 
trades 

Number of 
derogatory 

trades 

Proportion of 
borrowers with 

bankruptcy 

Ln(Median 
house price) 

I(Children under 18) X Financial stress measure 0.104*** 0.097** 1.740** -0.104** 
 (3.208) (2.440) (2.483) (-2.443) 
I(Others) X Financial stress measure 0.022 0.018 0.153 -0.117** 
 (1.179) (0.912) (0.637) (-3.056) 
Controls Yes Yes Yes Yes 
Household FE Yes Yes Yes Yes 
State X Year FE Yes Yes Yes Yes 
Children FE Yes Yes Yes Yes 
Income bracket FE Yes Yes Yes Yes 
Observations 393,418 393,418 393,418 358,642 
R-squared 0.840 0.840 0.840 0.839 

 
Panel B: Country-by-year FEs 

 (1) (2) (3) (4) 
 Number of 

delinquent 
trades 

Number of 
derogatory 

trades 

Proportion of 
borrowers with 

bankruptcy 

Ln(Median 
house price) 

I(Children under 18) X Financial stress measure 0.087** 0.080* 1.730** 0.005 
 (2.653) (1.956) (2.369) (0.094) 
I(Others) X Financial stress measure 0.004 0.003 0.111 -0.005 
 (0.174) (0.113) (0.529) (-0.092) 
Controls Yes Yes Yes Yes 
Household FE Yes Yes Yes Yes 
County X Year FE Yes Yes Yes Yes 
Children FE Yes Yes Yes Yes 
Income bracket FE Yes Yes Yes Yes 
Observations 391,532 391,532 391,532 357,276 
R-squared 0.841 0.841 0.841 0.840 
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Table 8: Alcohol Consumption and Financial Stress 
 

This table presents the household-level regressions of annual beer consumption on financial stress measures.    
The dependent variable (Ln(Beer consumption in liters)) is the natural logarithm of the total amount of beer 
consumption in a given year measured in liters.  Panel A and Panel B report the results with state-by-year 
and county-by-year fixed effects, respectively. Financial stress measures are lagged by one year relative to 
the dependent variable.  Control variables are defined in the Appendix  A.1. Robust t-statistics adjusted for 
clustering at the ZIP code and year level are reported in parentheses.  *, **, and *** indicate significance at 
the 10%, 5%, and 1% level, respectively.  

 
Panel A: State-by-year FEs 

 (1) (2) (3) (4) 
     
Number of delinquent trades 0.065**    
 (2.398)    
Number of derogatory trades  0.063**   
  (2.256)   
Proportion of borrowers with bankruptcy   0.388  
   (1.736)  
Ln(Median house price)    0.024 
    (0.517) 
I(HH head unemployed) 0.005 0.005 0.005 0.007 
 (0.445) (0.442) (0.434) (0.599) 
Household size 0.018** 0.018** 0.018** 0.014* 
 (2.344) (2.344) (2.341) (1.896) 
Local unemployment rate -0.007 -0.007 -0.007 -0.010 
 (-0.946) (-0.937) (-0.924) (-1.252) 
Local average debt to income -0.000 0.000 -0.000 -0.001 
 (-0.025) (0.070) (-0.236) (-0.520) 
Deposits per capita ($1000) -0.000 -0.000 -0.000 -0.000 
 (-0.577) (-0.564) (-0.565) (-0.633) 
Ln(Local household income) 0.258** 0.257** 0.244** 0.259** 
 (2.736) (2.720) (2.574) (2.507) 
Ln(Number of borrowers) -0.053 -0.053 -0.047 -0.041 
 (-1.130) (-1.125) (-0.981) (-0.772) 
Local average age -0.003 -0.003 -0.003 -0.003 
 (-0.740) (-0.749) (-0.767) (-0.732) 
Household FE Yes Yes Yes Yes 
State X Year FE Yes Yes Yes Yes 
Children FE Yes Yes Yes Yes 
Income bracket FE Yes Yes Yes Yes 
Observations 259,061 259,061 259,061 237,771 
R-squared 0.695 0.695 0.695 0.696 
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Panel B: Country-by-year FEs 
 (1) (2) (3) (4) 
     
Number of delinquent trades 0.063**    
 (2.953)    
Number of derogatory trades  0.064**   
  (2.850)   
Proportion of borrowers with bankruptcy   0.390*  
   (1.971)  
Ln(Median house price)    0.084 
    (1.584) 
I(HH head unemployed) 0.005 0.005 0.005 0.006 
 (0.401) (0.397) (0.388) (0.480) 
Household size 0.017* 0.017* 0.017* 0.015 
 (1.988) (1.988) (1.988) (1.802) 
Local average debt to income -0.000 0.000 -0.001 -0.000 
 (-0.108) (0.009) (-0.226) (-0.002) 
Deposits per capita ($1000) 0.000 0.000 0.000 -0.000 
 (0.095) (0.108) (0.107) (-0.250) 
Ln(Local household income) 0.262** 0.261* 0.250* 0.237* 
 (2.230) (2.223) (2.117) (2.036) 
Ln(Number of borrowers) 0.023 0.023 0.029 0.036 
 (0.421) (0.421) (0.525) (0.626) 
Local average age 0.002 0.002 0.002 0.001 
 (0.507) (0.502) (0.475) (0.364) 
Household FE Yes Yes Yes Yes 
County X Year FE Yes Yes Yes Yes 
Children FE Yes Yes Yes Yes 
Income bracket FE Yes Yes Yes Yes 
Observations 256,082 256,082 256,082 235,481 
R-squared 0.695 0.695 0.695 0.696 
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Table 9: High-Calorie Products and Financial Stress 
 

This table presents the product-level regressions of total quantity sold in each store on financial stress 
measures for different calorie quartiles.  The dependent variable (Ln(Quantity sold)) is the natural logarithm 
of the total number of units sold in a given 3-digit ZIP code and year.  The sample is composed of products 
from the departments for which the calorie content (per 100 grams) is available, namely dry grocery, frozen 
foods, and dairy.  The sample is split into four calorie quartiles within each department and year, with Q1 
representing the lowest calorie quartile.  Financial stress measures are lagged by one year relative to the 
dependent variable.  Robust t-statistics adjusted for clustering at the 3-digit store ZIP code and year level are 
reported in parentheses. *, **, and *** indicate significance at the 10%, 5%, and 1% level, respectively.  
 

 Quantity Sold 
 (1) (2) (3) (4) 
 Number of 

delinquent 
trades 

Number of 
derogatory 

trades 

Proportion of 
borrowers with 

bankruptcy 

Ln(Median 
house price) 

I(Calorie Quartile 2) -0.022 -0.043 -0.013 1.244 
 (-0.140) (-0.293) (-0.189) (1.713) 
I(Calorie Quartile 3) 0.208 0.144 0.061 0.821 
 (0.999) (0.705) (0.603) (1.077) 
I(Calorie Quartile 4) -0.522* -0.532* -0.092 1.260 
 (-2.013) (-2.125) (-0.884) (1.186) 
I(Calorie Quartile 1) X Financial stress measure 0.197 0.195 4.681 0.024 
 (0.801) (0.936) (1.465) (0.192) 
I(Calorie Quartile 2) X Financial stress measure 0.196 0.224 4.260 -0.081 
 (0.906) (1.164) (1.335) (-0.631) 
I(Calorie Quartile 3) X Financial stress measure -0.109 -0.049 -1.223 -0.046 
 (-0.543) (-0.257) (-0.369) (-0.347) 
I(Calorie Quartile 4) X Financial stress measure 0.858*** 0.933*** 8.559* -0.084 
 (3.300) (3.392) (1.968) (-0.533) 
Local average debt to income 0.009 0.011 0.003 0.003 
 (0.538) (0.676) (0.212) (0.170) 
Deposits per capita ($1000) -0.003 -0.003 -0.003 -0.003 
 (-1.160) (-1.121) (-1.094) (-1.012) 
Ln(Local household income) 0.090 0.180 -0.132 0.034 
 (0.146) (0.286) (-0.224) (0.057) 
Ln(Number of borrowers) 0.490 0.496 0.521 0.470 
 (1.321) (1.375) (1.404) (1.293) 
Local average age -0.032 -0.032 -0.025 -0.031 
 (-1.121) (-1.158) (-0.925) (-1.105) 
3-Digit Zipcode FE Yes Yes Yes Yes 
UPC FE Yes Yes Yes Yes 
Year FE Yes Yes Yes Yes 
Observations 10,833 10,833 10,833 10,811 
R-squared 0.377 0.377 0.375 0.376 
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Table 10: Household-Level KCalories per Dollar and Financial Stress 
 

This table presents the household-level regressions of average KCalories per dollar on financial stress 
measures.  The calorie content of each UPC code is defined in grams per 100 grams.  The content is first 
divided by 100 to measure it per gram.  Next, UPC codes with size unit in pounds are converted into grams.  
KCalories per dollar is calculated as total as KCalories per unit times the size of the product divided by price 
paid.  We use the average KCalories per dollar in a given year as the dependent variable.  Control variables 
are defined in the Appendix  A.1. Robust t-statistics adjusted for clustering at the ZIP code and year level are 
reported in parentheses.  *, **, and *** indicate significance at the 10%, 5%, and 1% level, respectively.  
 

 
 KCalories per dollar 
 (1) (2) (3) (4) 
     
Number of delinquent trades 52.926*    
 (1.936)    
Number of derogatory trades  60.358*   
  (2.179)   
Proportion of borrowers with bankruptcy   1065.362**  
   (2.688)  
Ln(Median house price)    -183.830*** 
    (-3.310) 
I(HH head unemployed) -4.170 -4.197 -4.164 -0.662 
 (-0.460) (-0.463) (-0.462) (-0.071) 
Household size 15.253** 15.257** 15.288** 17.010** 
 (2.547) (2.548) (2.567) (2.553) 
Local unemployment rate 38.059*** 38.223*** 36.982*** 33.001** 
 (3.346) (3.347) (3.386) (3.069) 
Local average debt to income -4.293* -3.982 -4.528* -0.878 
 (-1.860) (-1.758) (-1.876) (-0.323) 
Deposits per capita ($1000) -0.281 -0.271 -0.285 -0.081 
 (-0.446) (-0.431) (-0.450) (-0.115) 
Ln(Local household income) 103.103 107.316 84.585 124.861 
 (0.641) (0.670) (0.530) (0.751) 
Ln(Number of borrowers) -63.005 -63.020 -59.668 -2.633 
 (-0.894) (-0.894) (-0.844) (-0.040) 
Local average age -8.057* -8.112* -7.985* -6.934 
 (-1.946) (-1.960) (-1.948) (-1.686) 
Household FE Yes Yes Yes Yes 
Year FE Yes Yes Yes Yes 
Children FE Yes Yes Yes Yes 
Income bracket FE Yes Yes Yes Yes 
Observations 128,448 128,448 128,448 115,860 
R-squared 0.679 0.679 0.679 0.680 
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Table 11: KCalories per dollar and Distance to Nearest Food bank 
 

This table presents the household-level regressions of average KCalories per dollar on financial stress 
measures.  The calorie content of each UPC code is defined in grams per 100 grams.  The content is first 
divided by 100 to measure it per gram.  Next, UPC codes with size unit in pounds are converted into grams.  
KCalories per dollar is calculated as total as KCalories per unit times the size of the product divided by price 
paid.  We use the average KCalories per dollar in a given year as the dependent variable.  Distance from 
nearest food bank is the distance of a household’s ZIP code from the nearest food bank in miles calculated 
based on the coordinates.  I(Distance ≤ 5 miles)  is a dummy variable that takes a value of one for households 
whose ZIP code is less than 5 miles away from the nearest food bank. Control variables are defined in the 
Appendix  A.1.  Robust t-statistics adjusted for clustering at the ZIP code and year level are reported in 
parentheses.  *, **, and *** indicate significance at the 10%, 5%, and 1% level, respectively.  

 
 KCalories per dollar 
 (1) (2) (3) (4) 
 Number of 

delinquent 
trades 

Number of 
derogatory 

trades 

Proportion of 
borrowers with 

bankruptcy 

Ln(Median 
house price) 

I(Distance ≤ 5 miles) X Financial stress measure -26.659 5.684 812.786 -145.025 
 (-0.376) (0.077) (0.972) (-1.655) 
I(Distance 5-10 miles) X Financial stress measure -2.826 6.725 1058.453* -138.356* 
 (-0.061) (0.147) (2.073) (-1.871) 
I(Distance 10-15 miles) X Financial stress measure 106.352* 114.375* 713.982 -137.354* 
 (2.200) (2.135) (1.236) (-2.141) 
I(Distance > 15 miles) X Financial stress measure 78.055* 77.853* 1232.226** -232.049*** 
 (2.151) (2.019) (2.392) (-4.027) 
Controls Yes Yes Yes Yes 
Household FE Yes Yes Yes Yes 
Year FE Yes Yes Yes Yes 
Children FE Yes Yes Yes Yes 
Income bracket FE Yes Yes Yes Yes 
Observations 128,448 128,448 128,448 115,860 
R-squared 0.679 0.679 0.679 0.680 
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Table 12: Instrumental Variables Regression 
 
This table presents the first and the second stage results of instrumental variables regression.   I(Mass Layoff) 
is a dummy variable that takes a value of one for counties in the top 15% of the mass layoff distribution (% 
total employed population) in a given year.  Control variables are defined in the Appendix  A.1. Robust t-
statistics adjusted for clustering at the ZIP code and year level are reported in parentheses.  Kleibergen-Paap 
rk Wald F statistic is reported in the bottom row of Panel B.  *, **, and *** indicate significance at the 10%, 
5%, and 1% level, respectively.  
 

Panel A: Second Stage Results (KCalories per dollar) 
 (1) (2) (3) (4) 
     
Number of delinquent trades 4765.585**    
 (3.498)    
Number of derogatory trades  8133.966**   
  (2.406)   
Proportion of borrowers with bankruptcy   54413.043**  
   (2.700)  
Ln(Median house price)    -1740.682*** 
    (-5.728) 
I(HH head unemployed) -6.836 -7.810 -25.373 -6.302 
 (-0.387) (-0.306) (-1.475) (-0.484) 
Household size 0.789 -3.981 10.686 7.597 
 (0.082) (-0.306) (1.126) (0.904) 
Local average debt to income 75.401** 149.369* 51.388* 41.801** 
 (3.273) (2.267) (2.211) (3.141) 
Deposits per capita ($1000) -2.720* -2.631 -0.984 1.525 
 (-1.948) (-1.247) (-0.728) (1.241) 
Ln(Local household income) 996.947** 2056.251** -61.035 569.815** 
 (3.163) (2.378) (-0.234) (2.416) 
Ln(Number of borrowers) -313.556 -262.687 -104.403 433.730** 
 (-1.254) (-0.837) (-0.673) (3.302) 
Local average age 7.323 9.757 7.689 1.388 
 (0.852) (0.819) (0.685) (0.227) 
Household FE Yes Yes Yes Yes 
Year FE Yes Yes Yes Yes 
Children FE Yes Yes Yes Yes 
Income bracket FE Yes Yes Yes Yes 
Observations 86,998 86,998 86,998 78,062 
R-squared 0.526 0.255 0.542 0.681 

 
 
 
 
 
 
 
 
 
 
 
 
 



43 

Panel B: First Stage Results 
 (1) (2) (3) (4) 
 Number of 

delinquent trades 
Number of 

derogatory trades 
Proportion of 

borrowers with 
bankruptcy 

Ln(Median house 
price) 

     
I(Mass Layoff) 0.018*** 0.011** 0.002*** -0.054*** 
 (0.004) (0.004) (0.000) (0.010) 
Ln(Local household income) -0.172** -0.231*** 0.004 0.248*** 
 (0.059) (0.054) (0.006) (0.058) 
Ln(Number of borrowers) 0.048 0.022 0.000 0.291*** 
 (0.036) (0.027) (0.002) (0.058) 
Local average age -0.003 -0.002 -0.000 0.003 
 (0.002) (0.001) (0.000) (0.002) 
I(HH head unemployed) -0.000 -0.000 0.000 -0.003 
 (0.002) (0.002) (0.000) (0.003) 
Household size 0.001 0.001 -0.000 -0.000 
 (0.001) (0.001) (0.000) (0.001) 
Local average debt to income -0.017*** -0.019*** -0.001*** 0.027*** 
 (0.002) (0.002) (0.000) (0.004) 
Deposits per capita ($1000)) 0.001 0.000 0.000 0.001* 
 (0.000) (0.000) (0.000) (0.000) 
F-statistic 19.732 6.491 14.188 28.152 
Observations 86,998 86,998 86,998 78,062 
R-squared 0.884 0.882 0.574 0.972 
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Panel C: OLS Estimation in the IV Subsample (KCalories per dollar) 
 (1) (2) (3) (4) 
     
Number of delinquent trades 85.012*    
 (2.112)    
Number of derogatory trades  75.247*   
  (2.016)   
Proportion of borrowers with bankruptcy   2429.356***  
   (5.369)  
Ln(Median house price)    -324.926*** 
    (-4.387) 
I(HH head unemployed) -8.368 -8.390 -9.153 -1.698 
 (-0.621) (-0.622) (-0.681) (-0.127) 
Household size 5.172 5.166 5.494 7.813 
 (0.735) (0.735) (0.779) (1.021) 
Local average debt to income -4.024 -4.034 -2.928 3.435 
 (-1.616) (-1.635) (-1.080) (0.956) 
Deposits per capita ($1000) -0.269 -0.247 -0.259 0.103 
 (-0.370) (-0.339) (-0.355) (0.125) 
Ln(Local household income) 185.633 188.339 160.543 207.612 
 (0.896) (0.911) (0.791) (0.982) 
Ln(Number of borrowers) -94.536 -92.150 -91.176 16.871 
 (-0.875) (-0.855) (-0.846) (0.182) 
Local average age -5.995 -6.089 -5.616 -3.249 
 (-1.115) (-1.126) (-1.065) (-0.601) 
Household FE Yes Yes Yes Yes 
Year FE Yes Yes Yes Yes 
Children FE Yes Yes Yes Yes 
Income bracket FE Yes Yes Yes Yes 
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Appendix 
Table A.1: Variable Definitions 

 
Panel A: Definitions of credit bureau variables 

Name Definition 
Financial Stress Measures 

Number of delinquent trades  

Total number of trades ever 30 or more days delinquent collections.  A 
delinquent trade indicates less than satisfactory behavior by a consumer; 
a required payment has been missed by one or more payment billing 
cycles. 

Number of derogatory trades  

Total number of trades ever derogatory excluding collections.  A 
derogatory trade indicates the trade is beyond a late payment status and 
the credit grantor has taken serious action beyond requiring the 
minimum payment due. A derogatory status is also considered to be 
closed (i.e., not open for credit use). Some examples are: charge-offs, 
repossession, foreclosures, bankruptcy.   

Proportion of borrowers with 
bankruptcy 

Borrowers with at least one of the following events: bankruptcy, 
foreclosure or repossession 

Control Variables 
Local household income  ZIP code-level average estimated household income in thousand dollars  
Number of borrowers  Number of borrowers in a given ZIP code 
Age The average age of borrowers at the ZIP code level 

 
 

Panel B: Definitions of Nielsen variables 
Name Definition 
Quantity Total number of units purchased 

Dollar amount of deals 
Total amount paid for items perceived by the panelist as deals in a given 
year 

Dollar amount of coupons Total discount amount (in dollars) due to coupons in a given year 
 

Children under 18 
Takes a value of one for households with at least one child under 18 
years old 

Perishable food products 
Indicates the items in dairy, packaged meat and fresh produce 
departments  

Non-perishable food products Indicates the items in dry grocery, frozen foods and deli departments 

Non-food products 
Indicates the items in general merchandise, health and beauty care, 
alcoholic beverages and non-food grocery departments 

KCalories per dollar KCalories per unit times the size of the product divided by price paid. 
I(HH head unemployed) An indicator variable that takes the value of one for households in which 

the household head is below 65 with an occupation status of retired, 
housewife, unable to work or unemployed 

Household size The number of individuals living in the same household 
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Panel C: Definitions of other variables 
Name Definition Data Source 
Median house price Median house value in a given ZIP code Zillow 

Distance from the nearest food 
bank 

The distance of a household’s ZIP code from 
the nearest food bank in miles calculated 
based on the coordinate Feeding America 

Mass layoff % total employed population 
Bureau of Labor 
Statistics 

Local unemployment rate  
Unemployment rate of the county where the 
household is located. 

Bureau of Labor 
Statistics 
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Table A.2. Comparison of Demographics Variables of Nielsen Household Panel and 
ZIP code Demographics based on Census Data 

 
This table shows summary statistics of the following demographics variables: racial composition, educational 
attainment and household income. Panel A shows the summary statistics of a set of demographics variables 
from the Household Nielsen Panel. Panel B shows the summary statistics of the ZIP code averages of similar 
demographics variables for the ZIP code where the households of the Nielsen Panel are located. 
Demographics variables data at the ZIP code level come from the American Community Survey from the US 
Census Bureau.  

 
Panel A: Demographics of Nielsen Household Panel 

        
 N Mean SD P10 P50 P90 

Racial Composition (% of Households) 
% White 664,994 83.23 37 0 100 100 
% Black/ Afro-American 664,994 9.58 29 0 0 0 
% Asian 664,994 2.71 16 0 0 0 
% Hispanic  664,994 5.48 23 0 0 0 
Male/Female Head of Household Education (% of Head of Households by gender category) 

Male Head of Household 
Some High School 664,994 3.18 18 0 0 0 
High School 664,994 18.87 39 0 0 100 
Some College 664,994 21.40 41 0 0 100 
College 664,994 20.77 41 0 0 100 

Female Head of Household 
Some High School 664,994 2.11 14 0 0 0 
High School 664,994 23.40 42 0 0 100 
Some College 664,994 28.04 45 0 0 100 
College 664,994 25.96 44 0 0 100 

Household Income (% of Households by Income Bracket) 
Under $15,000 664,994 6.80 25 0 0 0 
$15,000-$19,999 664,994 4.12 20 0 0 0 
$20,000-$24,999 664,994 6.10 24 0 0 0 
$25,000-$29,999 664,994 6.16 24 0 0 0 
$30,000-$34,999 664,994 6.84 25 0 0 0 
$35,000-$39,999 664,994 6.22 24 0 0 0 
$40,000-$44,999 664,994 6.06 24 0 0 0 
$45,000-$50,999 664,994 6.23 24 0 0 0 
$50,000-$59,999 664,994 10.45 31 0 0 100 
$60,000-$69,999 664,994 8.48 28 0 0 0 
$70,000-$99,999 664,994 18.72 39 0 0 100 
$100,000+ 664,994 13.82 35 0 0 100 
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Panel B: Census Demographics of ZIP codes in the Household Nielsen Panel 
       
 N Mean SD P10 P50 P90 

Racial Composition (% of ZIP code population) 
% White 664,940 77.16 20 49 83 96 
% Black or African American 664,940 11.59 17 0 5 32 
% Asian 664,940 4.27 7 0 2 10 
% Hispanic 664,940 13.37 16 1 7 35 
Education Attainment (% of population of 25 years old and over by gender category) 

Male population 25 years and over 
Less than High School 664,905 12.68 8 4 11 24 
High School 664,905 29.18 10 15 29 42 
Some College 664,905 28.93 7 21 29 37 
Bachelor’s Degree 664,905 18.28 9 8 17 31 

Female population 25 years and over 
Less than High School  664,890 11.46 7 4 10 21 
Female High School 664,890 28.13 9 16 28 39 
Female Some College 664,890 31.30 6 23 32 39 
Female College 664,890 18.39 8 9 17 30 
Average Household Income at the ZIP code level (% of households by income bracket) 
Under $15,000  664,868 11.85 7 5 11 20 
$15,000 to $19,999 664,868 5.19 3 2 5 8 
$20,000 to $24,999 664,868 5.31 2 3 5 8 
$25,000 to $29,999 664,868 5.03 2 2 5 8 
$30,000 to $34,999 664,868 5.15 2 3 5 7 
$35,000 to $39,999 664,868 4.73 2 3 5 7 
$40,000 to $44,999 664,868 4.73 2 3 5 7 
$45,000 to $49,999 664,868 4.21 2 3 4 6 
$50,000 to $59,999 664,868 8.06 2 6 8 10 
$60,000 to $74,999 664,868 10.23 3 7 10 13 
$75,000 to $99,999 664,868 12.46 3 8 13 17 
$100,000+ 664,868 14.70 11 4 11 30 
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Figures 
 

Figure 1: Geographic Distribution of the ZIP codes in the sample 2005-2015 
 

This figure shows the geographic distribution of 7,564 ZIP codes in the merged sample credit bureau-Nielsen data over the period between 2005 and 2015.  The 
nation-wide coverage of the credit bureau dataset allows us to aggregate borrower-level financial stress variables at the ZIP code level. To ensure that the aggregate 
variables are representative of a given ZIP code, we require each ZIP code to have at least 100 non-missing observations for financial stress proxies in every year 
in our sample.  All financial stress measures are aggregated at the ZIP code level by taking the equally-weighted average of the respective borrower-level variable.  
We merged the credit bureau data with the Nielsen data to obtain a panel of 80,398 households in 7,564 ZIP codes over the period between 2005 and 2015. See 
section II for more details on sample selection.  
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Figure 2: County Level Variation in Financial Stress Variables 
 

This figure shows the geographic distribution of our financial stress variables across 7,564 ZIP codes in the 
merged sample of credit bureau-Nielsen data for the year 2008.  In addition, the maps depict state level 
average household calories per dollar consumption.  Panel A shows the average number of delinquent trades, 
panel B shows the average number of derogatory trades, panel C shows the average bankruptcy rate.  See 
Table A.1 in the Appendix for more details on variable definitions.  

 
1. Average Delinquent Trades 
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2. Average Derogatory Trades 

 

 
3. Average Bankruptcy Rates 
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Figure 3: ZIP Code Level Variation in Financial Stress Variables 
Example: Texas MSA areas. 

 
This figure shows the average number of delinquent trades in three major counties in Texas Metropolitan 
Statistical Area (MSA) for the year 2012. Panel A, B and C show the average number of delinquent trades in 
Harris County, Travis County and Dallas County, respectively. See Table A.1 in the Appendix for more 
details on variable definitions.  
 

1. Harris County. Houston Area. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2. Travis County. Austin Area.      3.  Dallas County. Dallas Area. 
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Figure 4: Time Series Variation in Financial Stress Variables 
Example: Harris County 

 
This figure shows the average number of delinquent trades in ZIP codes within Harris County for the 
following years: 2008, 2010, 2012, 2014 and 2016.  See Table A.1 in the Appendix for more details on 
variable definitions.  
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Figure 5: Consumption in Calories per Dollar and Financial Stress 
 
This figure compares the geographic variation in average household consumption in calories per dollar to the 
average number of delinquent trades for counties in the merged sample of the credit bureau-Nielsen data for 
the year 2008.  Panel A shows the average number of delinquent trades and panel B shows the average 
household calories per dollar consumption.  See Table A.1 in the Appendix for more details on variable 
definitions.  
 

1. Average Delinquent Trades 
 

2. Average Household Calories Per Dollar Consumption 
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