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1 Association Between SNAP Participation and the Composition of Pur-

chased Foods in the Nielsen Homescan Consumer Panel

This section investigates the longitudinal association between SNAP participation and the composition and
nutrient content of foods purchased for at-home consumption in data from the Nielsen Homescan Consumer

Panel.

1.1 Data and Definitions

Our discussion of the Nielsen Homescan Consumer Panel (NHCP) draws heavily on Bronnenberg et al.

(2015) and Hastings and Shapiro (2018), and we sometimes quote these studies without specific attribution.

1.1.1 Purchases and SNAP Participation

We obtained data from the NHCP from the Nielsen Company (US), LLC and marketing databases provided
by the Kilts Center for Marketing Data Center at the University of Chicago Booth School of Business.
Panelist households are given an optical scanner and are asked to scan the barcode of every consumer
packaged good they purchase, regardless of the store where it was purchased.?

Nielsen recruits its panelists by direct mail and through internet advertising, and provides incentives
to recruit and retain panelists. Muth et al. (2007) and Kilts Center for Marketing (2016) describe the
recruitment process in more detail.

We observe 663 million purchases made on 119 million purchase occasions by 158,830 households from
January 2004 through September 2015. For each product purchased on each shopping trip, we observe the
date, the transaction price, the quantity of items purchased, and the total expenditure on the item.

We obtained from the Nielsen Company a quarterly supplement from the Homescan Panel Omnibus
Survey. Grummon and Taillie (2017) use this supplement to study the cross-sectional association between
SNAP participation and the nutritional content of household grocery purchases. The supplement is available

to us for the fourth quarter of 2010 and for every other quarter from the fourth quarter of 2011 through the

second quarter of 2015. It contains panelists’ answers to the following question:

Are you or anyone in your household currently using or have you ever used food stamps, which
includes food stamp card or voucher or cash grant from the state for food (also known as

Supplemental Nutritional Assistance Program (SNAP), Electronic Debit Card (EBT card))?

!Information on the data is available at http: //research.chicagobooth.edu/nielsen/.
ZBeginning in 2007, a subset of panelists are asked to itemize purchases of products (e.g., produce) that do not have a barcode.



Please read all response options then select the one that best describes you.
1) Currently using food stamps
2) Have used food stamps, but not currently using them.

3) Have never used food stamps.

We define a SNAP quarter as any household-quarter in which the household’s answer is “currently using
food stamps.” Of the household-quarters in our panel for which this question is asked, 7.3 percent are SNAP

quarters.

1.1.2 Product Classification and Nutritional Information

The NCHP data include characteristics of each product purchased, including the Universal Product Code
(UPCQ) if it has one, a text description of the product, the product’s size, and the product’s location within a
taxonomy. We refer to locations within the taxonomy as product categories. Across all products observed
in the data there are 1304 unique product categories. We exclude all products without a UPC from our
calculations.

We classify UPC products as SNAP-eligible or SNAP-ineligible based on the product taxonomy and
the guidelines for eligibility published on the USDA website (FNS 2017). Across all SNAP-eligible UPC
products there are 608 unique product categories. We exclude all SNAP-ineligible UPC products from our
calculations.

We classify SNAP-eligible UPC products according to the product categories underlying the USDA’s
Thrifty Food Plan (TFP) (USDA 2007) using the procedure described in Section 2.2 of the paper.

We obtain nutritional information for SNAP-eligible food products following the sources and procedures
described in Section 2.3 of the paper. The UPC-level data sources and imputations provide nutritional
information for SNAP-eligible UPC products that account for 74.9 and 23.2 percent of SNAP-eligible UPC
spending, respectively. We exclude from our analysis the products that account for the remaining 1.9 percent

of SNAP-eligible UPC spending.

1.1.3 Food Spending, Food Attributes, and Food Healthfulness

For each household in our panel, we calculate the quarterly average of monthly total UPC spending, monthly
kilocalories, and monthly micronutrients purchased in each calendar quarter. We exclude from our analysis
the 10 households who spend more than $5,000 on UPC products in a single month.

We also compute several measures of the healthfulness of purchased foods. We calculate the share of



kilocalories purchased going to each of the TFP product categories, as described in Section 2.4.1 of the
paper. We calculate a nutrient density index for each of the nutrients that are generally required to appear
on the Nutrition Facts label and for which the FDA recommends either increased or limited consumption,
as described in Section 2.4.2 of the paper. We calculate a nutrient density score (NDS) to summarize the
nutrient density indexes, as described in Section 2.4.2 of the paper. We exclude from our analysis values of

the NDS above the 99.9th percentile.

1.2 Methods and Estimates

Our unit of analysis is the household-quarter. We estimate a two-way fixed effects regression of each mea-
sure of healthfulness on an indicator for whether the current quarter is a SNAP quarter, including both a
household fixed effect and a calendar quarter fixed effect. The estimated coefficient on the SNAP quarter
indicator is our summary of the longitudinal association between SNAP participation and healthfulness.

Online Appendix Figure 1 presents the estimated coefficients for the full set of TFP kilocalorie shares,
the full set of nutrient density indexes, and the NDS. For each outcome variable, we report the estimated
coefficient, its confidence interval, and the cross-sectional interquartile range (IQR) of the average of the
outcome variable, signed so that a positive IQR indicates that higher values of this outcome are associated
with greater healthfulness.

Online Appendix Figure 1 shows that, in most cases, the association between SNAP participation and
healthfulness is small relative to the cross-sectional variation in measured healthfulness. For example, in
the case of the NDS, the confidence interval on the estimated coefficient ranges from -0.0309 to 0.0079, or
from -0.0982 to 0.0251 of an IQR. Online Appendix Figure 1 also shows that, in most cases, the coefficient
estimates are less precise than the corresponding estimate of the causal effect of SNAP reported in Figure 4
of the paper. For example, for the NDS, the standard error on the estimated coefficient is 0.0099, which is

larger than the standard error of 0.0039 on the estimated effect reported in Figure 4 of the paper.



Online Appendix Figure 1: Association Between SNAP Participation and Food Healthfulness
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Notes: Data come from the Nielsen Homescan Consumer Panel and the Homescan Panel Omnibus Survey. Each box presents the signed IQR of
and the estimated association with SNAP participation on the given outcome(s). For the signed IQR, the sample is all households and the unit of
observation is the household. For the estimated association with SNAP participation, the sample is the set of households that report being on SNAP
in at least one survey response and report not being on SNAP in at least one survey response, and the unit of observation is the household-quarter.
For each outcome, the signed IQR is the IQR of the average of the outcome across calendar months for each household, signed to reflect a one
IQR increase in food healthfulness. For each outcome, the association with SNAP participation is estimated via a regression of the outcome on an
indicator for whether the current quarter is a SNAP quarter, including fixed effects for household and calendar quarter. In the first box, the outcomes
are the shares of kilocalories going to each of the product categories that underlie the Thrifty Food Plan (TFP), and the IQR is signed according to
the TFP healthfulness classification described in appendix A of Hastings et al. (2019). In the second box, the outcomes are nutrient density indexes,
and the IQR is signed according to whether the corresponding Daily Value bound represents a lower or upper bound. In the third box, the outcome
is the nutrient density score (NDS), and the IQR is signed to reflect the fact that the NDS is increasing in food healthfulness by construction. Error
bars represent 95 percent confidence intervals based on asymptotic standard errors clustered by household.



2 Supplemental Figures and Tables

Online Appendix Figure 2: Effect of SNAP Use on Food Healthfulness by Household Characteristics

Panel A: Program adoption research design
(I) Nutrient density score (IT) Health Eating Index (HEI-2010)
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Panel B: Program exit research design
(I) Nutrient density score (II) Health Eating Index (HEI-2010)
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Notes: Each panel presents the estimated effect of SNAP use on and the signed interquartile range (IQR) of the given outcome for different samples of households. For the estimated effect of SNAP
use series, the sample is the set of SNAP adopters that fall within the category given on the y-axis, and the unit of observation is the household-time period. For the signed IQR series, the sample is
all retailer households that fall within the category given on the y-axis, and the unit of observation is the household. “Child present” indicates the presence of one or more children aged 0-18 years
of age in the household. “Elderly” indicates whether the head of household is 55 years old or older. “High school or less” indicates whether the median number of years of schooling for individuals
25 years old or older in the household is less or equal than 12. The number of supermarkets in county “above-median” indicates whether the household resides in a county where the number of
supermarkets is above the median number of supermarkets among our sample of SNAP adopters. Information on these characteristics is provided by the retailer as described in Hastings and Shapiro
(2018). For each outcome and sample, the signed IQR is the IQR of the average of the outcome across calendar months for each household in the given sample, signed to reflect a one IQR increase
in food healthfuless. In panel A, the time period is a calendar quarter and the causal effect of SNAP use is estimated in two samples using the TS2SLS estimator defined in Inoue and Solon (2010)
in a model that includes calendar quarter fixed effects. Standard errors are calculated as outlined in Appendix B of the paper. The endogenous variables are the change in an indicator for whether
the current quarter is a SNAP quarter and change in average monthly in-state earnings. The excluded instruments are an indicator for whether the current quarter is a SNAP adoption quarter and its
first lead. The first stage for the change in in-state earnings is estimated on the sample of SNAP adopters in the Rhode Island administrative data described in Section 2.7 of the paper, not restricting
to households in the given category. The first stage for the change in an indicator for whether the current quarter is a SNAP quarter and the second stage are estimated in the retail panel, limiting to
households in the given category. In panel B, the time period is a calendar month and the causal effect of SNAP use is estimated via a two-stage least squares regression of the change in the outcome
on the change in an indicator for whether the current month is a SNAP month, with an indicator equal to one in the first month of a six-month clock that begins in the most recent adoption month as
the excluded instrument and calendar month fixed effects as exogenous controls. This regression is estimated on data from the retail panel, limiting to households in the given category. The clock
indicator is set to zero in the first six months (inclusive of the adoption month) following the most recent adoption, in any month after the first 24 months (inclusive of the adoption month) following
the recent adoption, and in any month for which there is no preceding adoption. In both panels, error bars represent 95 percent confidence intervals based on asymptotic standard errors clustered
by household. In the left column, the outcome is the nutrient density score (NDS). In the right column, the outcome is the Healthy Eating Index (HEI-2010). In both columns, the IQR is signed to
reflect that both the NDS and the HEI-2010 are increasing in food healthfulness by construction.



Online Appendix Figure 3: Effect of SNAP Use on Kilocalorie Share of Food Products not Assigned to
Thrifty Food Plan Product Category

Panel A: Program adoption research design
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Panel B: Program exit research design
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Notes: The plot presents the interquartile range (IQR) of and the estimated effect of SNAP use on the share of kilocalorie purchases
going to food products not assigned to a Thrifty Food Plan product category (i.e., the residual TFP product category). For the IQR
series, the sample is all retailer households and the unit of observation is the household. The IQR is the IQR of the average of the
outcome across calendar months for each household. For the estimated effect of SNAP use, the sample is the set of SNAP adopters
and the unit of observation is the household-time period. In panel A, the time period is a calendar quarter. The effect of SNAP use is
estimated via a two-sample two-stage least squares regression (Inoue and Solon 2010) of the change in the outcome on the change
in an indicator for whether the current quarter is a SNAP quarter and the change in average monthly in-state earnings, with an
indicator for whether the current quarter is a SNAP adoption quarter and its first lead as excluded instruments and calendar quarter
fixed effects as exogenous controls. The first stage for the change in in-state earnings is estimated on the sample of SNAP adopters
in the Rhode Island administrative data described in Section 2.7 of the paper. The first stage for the change in an indicator for
whether the current quarter is a SNAP quarter and the second stage are estimated in the retail panel. Standard errors are calculated
as outlined in Appendix B of the paper. In panel B, the time period is a calendar month. The effect of SNAP use is estimated via
a two-stage least squares regression of the change in the outcome on the change in an indicator for whether the current month is a
SNAP month, with an indicator equal to one in the first month of a six-month clock that begins in the most recent adoption month
as the excluded instrument and calendar month fixed effects as exogenous controls. The clock indicator is set to zero in the first six
months (inclusive of the adoption month) following the most recent adoption, in any month after the first 24 months (inclusive of
the adoption month) following the recent adoption, and in any month for which there is no preceding adoption. Error bars represent
95 percent confidence intervals based on asymptotic standard errors clustered by household.



Online Appendix Figure 4: Product-level Assessment of Nutrient Data Assignment Scheme
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Notes: The figure presents Spearman rank correlations between actual and assigned nutrient values. The unit of
observation is a product. The sample is a randomly-chosen subset of UPC food products for which UPC-level nutrition
data are available that together account for 10 percent of UPC food spending. For each UPC food product, the actual
nutrient values come from the UPC-level data sources outlined in Section 2.3 of the paper. The assigned values come
from the assignment method defined in Section 2.3 of the paper, conducted as if nutrient values for the given product
were not present in the UPC-level data sources.



Online Appendix Figure 5: Relationship Between Summary Measures of Food Healthfulness

Panel A: Cross-sectional relationship
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Notes: Panel A presents a binned scatter plot of the relationship between the nutrient density score (NDS) and the Healthy Eating
Index 2010 (HEI-2010). The unit of observation is a household. Panel B presents a binned scatter plot of the relationship between
the change in the NDS and the change in the HEI-2010. The unit of observation is a household-quarter. In both panels, the sample is
all households in the retail panel. The binned scatter plots are constructed as follows. We divide observations into twenty equally-
sized bins according to the x-axis variable. We then plot the average of the y-axis variable and the x-axis variable within each
bin.
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Online Appendix Figure 6: Comparisons of Distributions of TFP Kilocalorie Shares in the Retail Panel and

FoodAPS Data
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Online Appendix Figure 6: Comparisons of Distributions of TFP Kilocalorie Shares in the Retail Panel and
FoodAPS Data (Continued)
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Notes: Each panel plots the cumulative distribution function of a measure of food healthfulness across households in two different samples. For the
line labeled “FoodAPS,” the sample is the set of households surveyed in the FoodAPS data, described in Section 2.5 of the paper. Each FoodAPS
household is weighted according to the FoodAPS household weights such that the overall sample is nationally representative. For each household,
the measure of food healthfulness is calculated from all observed food-at-home acquisitions during the survey week. For the line labeled “Retailer,”
the sample is all households in the retail panel during a randomly-assigned pseudo-survey week. Pseudo-survey weeks are randomly assigned
to retailer households such that the distribution of pseudo-survey weeks in the retail panel equals the distribution of actual survey weeks in the
FoodAPS data. For each household, the measure of food healthfulness is calculated from all food purchases at the retailer during their given
pseudo-survey week. Each outcome is the share of kilocalories from a given product category underlying the Thrifty Food Plan, as described in

Section 2.4.1 of the paper. The horizontal dotted lines intersect the 25th, 50th, and 75th percentiles of the distributions.
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Online Appendix Figure 7:
and FoodAPS Data

Dietary Fiber

Comparisons of Distributions of Nutrient Density Indexes in the Retail Panel

Calcium Cholesterol
/’ - r/— 7
l’ l’ //
wn { 0 / ' )
28 / 28 / 2z i
3 { g / 3 {
g / z [ 4
o { [} / [°)
k] { 3 / ] !
ELE / ELE / Lo {
g { 5 / g !
£ { 3 / 2 ]
E { E / E {
5 § 5 / 3 {
344 Y 3y / 3g {
/
/
,’ //l 'l
A 2 S
©] | mmmmmm e e O mmmm =S ===- o | e
.0001 .001 01 A 1 1 .0001 .001 .01 A 1 10 .0001 .001 01 1 1 10
Calcium per kcal relative to Daily Value lower bound (Log scale) Cholesterol per keal relative to Daily Value upper bound (Log scale) Dietary fiber per kcal relative to Daily Value lower bound (Log scale)
77777 Retailer FoodAPS ====- Retailer FoodAPS = = === Retailer FoodAPS
Iron Saturated fat Sodium
o] —= o — - P
/ / /
/ / {
w ! 0 ! g ]
> I > ] >R 4
2 I 4 ! 2 §
T ] 5] 4 g 1
g ! 3 ) ° i
20 f 2w i )
k] | i} 1 5 4
=l ' = 4 3
E ! E i E 1
3 te !’ 3 rel 4 3 1) i
h / & v °g 7
; A s
J 2 i/
I . I < B -
0001 01 1 .0001 .001 .01 A 1 .0001 .01 1
Iron per keal relative to Daily Value lower bound (Log scale) Saturated fat per keal relative to Daily Value upper bound (Log scale) Sodium per keal relative to Daily Value upper bound (Log scale)
***** Retailer FoodAPS = ===~ Retailer FoodAPS = ===~ Retailer FoodAPS
Total fat Vitamin A Vitamin C
-] o7 o - =
;
f J /
o { o / - /
287 1 287 / 2N b
K] { K} / k] ,
[ f 2 [
2 1 (7} / I 1
g / g ; ] J
2a f 20| ] 20 /
g / 5 f g y
3 | =l / 3 Fi
£ f £ / £ /
o | } og / oy /
/ / /
= = ==
,,,,,,,,,,,,,,,,,,,,,, £ I I D=
.0001 .01 1 01 .01 1 1
Vitamin A per kcal relative to Daily Value lower bound (Log scale) Vitamin C per keal relative to Daily Value lower bound (Log scale)
***** Retailer FoodAPS = = === Retailer FoodAPS

Retailer

FoodAPS

01 001 01 R 1
Total fat per keal relative to Daily Value upper bound (Log scale)

Notes: Each panel plots the cumulative distribution function of a measure of food healthfulness across households in two different samples. For the
line labeled “FoodAPS,” the sample is the set of households surveyed in the FoodAPS data, described in Section 2.5 of the paper. Each FoodAPS

household is weighted according to the FoodAPS household weights such that the overall sample is nationally representative. For each household,

the measure of food healthfulness is calculated from all observed food-at-home acquisitions during the survey week. For the line labeled “Retailer,”
the sample is all households in the retail panel during a randomly-assigned pseudo-survey week. Pseudo-survey weeks are randomly assigned
to retailer households such that the distribution of pseudo-survey weeks in the retail panel equals the distribution of actual survey weeks in the

FoodAPS data. For each household, the measure of food healthfulness is calculated from all food purchases at the retailer during their given
pseudo-survey week. Each outcome is a nutrient density index defined as the amount of a given nutrient purchased per kilocalorie divided by the

corresponding nutrient density implied by the Food and Drug Administration (FDA) Daily Value (DV) bounds, as described in Section 2.4.2 of the
paper. All measures are shown on a log scale. The horizontal dotted lines intersect the 25th, 50th, and 75th percentiles of the distributions.
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Online Appendix Figure 8: Comparisons of Distributions of Summary Measures of Food Healthfulness in

the Retail Panel and FoodAPS Data

Panel B: Healthy Eating Index (HEI-2010)
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Notes: Each panel plots the cumulative distribution function of a measure of food healthfulness across households in two different samples. For the
line labeled “FoodAPS,” the sample is the set of households surveyed in the FoodAPS data, described in Section 2.5 of the paper. Each FoodAPS
household is weighted according to the FoodAPS household weights such that the overall sample is nationally representative. For each household,
the measure of food healthfulness is calculated from all observed food-at-home acquisitions during the survey week. For the line labeled “Retailer,”
the sample is all households in the retail panel during a randomly-assigned pseudo-survey week. Pseudo-survey weeks are randomly assigned
to retailer households such that the distribution of pseudo-survey weeks in the retail panel equals the distribution of actual survey weeks in the
FoodAPS data. For each household, the measure of food healthfulness is calculated from all food purchases at the retailer during their given
pseudo-survey week. In panel A, the measure of healthfulness is the nutrient density score, described in Section 2.4.2 of the paper. The nutrient
density score is shown on a log scale. In panel B, the measure of healthfulness is the Healthy Eating Index (HEI-2010), described in Section 2.4.3

of the paper. The horizontal dotted lines intersect the 25th, 50th, and 75th percentiles of the distributions.
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Online Appendix Figure 9: Dynamics of TFP Kilocalorie Shares Before and After Entry Into SNAP
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Online Appendix Figure 9: Dynamics of TFP Kilocalorie Shares Before and After Entry Into SNAP
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Online Appendix Figure 9: Dynamics of TFP Kilocalorie Shares Before and After Entry Into SNAP
(Continued)

Panel A: Monthly frequency
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Online Appendix Figure 9: Dynamics of TFP Kilocalorie Shares Before and After Entry Into SNAP
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Online Appendix Figure 9: Dynamics of TFP Kilocalorie Shares Before and After Entry Into SNAP
(Continued)

Panel A: Monthly frequency
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Online Appendix Figure 9: Dynamics of TFP Kilocalorie Shares Before and After Entry Into SNAP
(Continued)

Panel A: Monthly frequency
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Online Appendix Figure 9: Dynamics of TFP Kilocalorie Shares Before and After Entry Into SNAP
(Continued)

Panel A: Monthly frequency

Soups, fats, and condiments Sugars, sweets, and candies Whole fruits
092 196 0259
2 2 2
w T 1944 T
3 § 8
£ £ £ .
g g g
= os8 = < 023
g - g ]
g S 192 - g
2 086 2 2 0229 I
.084 194 0214
-12 -8 -4 0 4 8 12 -12 -8 -4 0 4 8 12 -12 -8 -4 0 4 12
Months relative to change in SNAP use Months relative to change in SNAP use Months relative to change in SNAP use
Panel B: Quarterly frequency with in-state earning dynamics
Soups, fats, and condiments Sugars, sweets, and candies Whole fruits
0926 1967 0245
by
g g g .
3 5 3
g 3 g
£ £ £ .
H 5 s R
= 0887 I = 1931 « l = 023 R
3 3 3
2 E] g .
5 1 1 I I I I 5 5 I
2 . e 2
3 5 g
0847 1896 0215
-4 -2 0 2 4 —4 -2 0 2 4 -4 -2 0 2 4
Quarters relative to change in SNAP use Quarters relative to change in SNAP use Quarters relative to change in SNAP use
« Outcome 4 Average monthly in-state eamings (Rescaled) | [+ Outcome s Average monthly in-state earmings (Rescaled) | [+ outcome 4 Average monthly in-state earnings (Rescaled) |
Panel C: Two stage least squares estimator
Soups, fats, and condiments Sugars, sweets, and candies Whole fruits
0926 ] 1967 0245
z > >
g g g
g g g | l ..
3 8 g
E E E
£ oss7 2 o 2 oo
5 3 1931 by
2 2 2
s s s
2 e 2
g ] | .. g g
[ [ [
0847 1896 0215
) 2 6 2 i ) 2 [ 3 ) ) 2 [ 3 i
Quarters relative to change in SNAP use Quarters refative to change in SNAP use Quarters relative to change in SNAP use
Panel D: Two stage least squares estimator relative to the IQR
Soups, fats, and condiments Sugars, sweets, and candies ‘Whole fruits
107 T 232 T 035 -
I~ = 2
g g g
4 g g
8 3 3
R T SR -3¢ & 5 1% e f EENETE SRS SR - 50 i 2 T S T
5 5 3
2 2 e
g g g
& 7 7
068 4 155 L 011 L
3

2 [) 2 2 [ 2 2 [) 2
Quarters relative to change in SNAP use Quarters relative to change in SNAP use Quarters relative to change in SNAP use

21



Online Appendix Figure 9: Dynamics of TFP Kilocalorie Shares Before and After Entry Into SNAP
(Continued)

Panel A: Monthly frequency
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Panel B: Quarterly frequency with in-state earning dynamics
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Panel D: Two stage least squares estimator relative to the IQR
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Notes: Each figure plots coefficient estimates from a two-stage least squares regression of a measure of healthfulness on a vector of leads and lags of the contemporaneous change in SNAP use.
The sample is the set of SNAP adopters. The unit of observation is the household-time period. Each regression includes controls for the sum of the change in SNAP use before the start of the plot
window and after the end of the plot window, with the number of SNAP adoption periods before the start of the plot window and after the end of the plot window as excluded instruments. The
change in SNAP use and the SNAP adoption indicator are treated as zero outside of the sample period. Each regression includes household and time period fixed effects. The coefficient estimates
are shifted by a constant such that the mean of the coefficient estimates is equal to the mean of the outcome in the estimation sample. This mean is marked by a dotted line within each plot. The
inner error bars represent 95 percent pointwise confidence intervals based on asymptotic standard errors clustered by household. The outer error bars represent 95 percent uniform sup-t confidence
intervals computed as outlined in Montiel Olea and Plagborg-Mgller (2019) based on an asymptotic variance-covariance matrix clustered by household. In panel A, the time period is a calendar
month. In panels B through D, the time period is a calendar quarter. In panel A and panel B, the endogenous variables are a vector of leads and lags of the contemporaneous change in SNAP use,
with leads and lags of a contemporaneous indicator for whether the current time period (i.e., month or quarter) is a SNAP adoption period as excluded instruments. The coefficient on the first lead
of the contemporaneous change in SNAP use is normalized to zero. In panel B, in addition to the dynamics of the outcomes, the plots show the dynamics of in-state earnings (from Figure 2 of the
paper) rescaled such that the change in in-state earnings matches the change in the outcome between two and one periods prior to the change in SNAP use. In panel C and panel D, the estimates
are based on the research design described in Section 3.1 of the paper. The model is estimated in two samples using the TS2SLS estimator defined in Inoue and Solon (2010). Standard errors are
calculated as outlined in Appendix B of the paper. The endogenous variables are a vector of leads and lags of the contemporaneous change in SNAP use and average monthly in-state earnings, with
leads and lags of a contemporaneous indicator for whether the current quarter is a SNAP adoption quarter as excluded instruments. The first stage for in-state earnings is estimated on the sample
of SNAP adopters in the Rhode Island administrative data described in Section 2.7 of the paper. The first stage for the leads and lags of the contemporaneous change in SNAP use and the second
stage are estimated in the retail panel. The coefficients on the first and second leads of the contemporaneous change in SNAP use are normalized to zero. In panel D, we repeat the plots in panel C,
setting the y-axis range to be the interquartile range of the average of the outcome across all retailer households. Each outcome is the share of kilocalories from a given product category underlying
the Thrifty Food Plan, as described in Section 2.4.1 of the paper.
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Online Appendix Figure 10: Dynamics of Nutrient Density Indexes Before and After Entry Into SNAP
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Online Appendix 10: Dynamics of Nutrient Density Indexes Before and After Entry Into SNAP

(continued)
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Online Appendix 10: Dynamics of Nutrient Density Indexes Before and After Entry Into SNAP

(continued)
Panel A: Monthly frequency
Total fat Vitamin A Vitamin C
1.24 1.124
77
B B 2
3 1.2354 3 F
g g% H
8 _3 -3
83 i3 7™ a3
] i ke
=2 1.2259 £ £
g3 58 74 58 .
3 . £9 So 1.084
2 1224 2
® e7 ®
1.2154
72 1.064
-12 -8 -4 0 4 8 12 -12 -8 -4 ] 4 8 12 -12 -8 -4 0 4 8 12
Months relative to change in SNAP use Months relative to change in SNAP use Months relative to change in SNAP use
Panel B: Quarterly frequency with in-state earning dynamics
Total fat Vitamin A Vitamin C
1.242 769 1.123
E ? B
g 3 l H
_2 <8 . =2
H = . £
33 I 83 B FE]
25 1227 <3 7487 oS 1.0934
S £x £>
] i ! 5 58 .
Fe - ) Se
g . . 2 2 I
k| ‘ k- =
[ . 2 (3
1.212 726 1.063
— -2 0 2 -4 -2 0 2 — -2 0 2
Quarters relative to change in SNAP use Quarters relative to change in SNAP use Quarters relative to change in SNAP use
« Outcome 4 Average monthly in-state earnings (Rescaled) | « Outcome 4 Average monthly in-state earnings (Rescaled) | « Outcome & Average monthly in-state earnings (Rescaled)
Panel C: Two stage least squares estimator
Total fat Vitamin A Vitamin C
1.242 769 1.1234
® B H
2 g H
5 s . . %
B L o
<3 To oy
E] 32 83
S8 1.227q <3 7487 oS 1.0934
2> £> £
s 55 ] <o
Feo Se Se
k] = =
® ] °
1.2124 726 1.063
I % 3 3 7 % 2 3 3 7 % > 3 3 7
Quarters relative to change in SNAP use Quarters relative to change in SNAP use Quarters relative to change in SNAP use
Panel D: Two stage least squares estimator relative to the IQR
Total fat Vitamin A Vitamin C
1.32 T 936- 1.394- T
H 2 H
g g g
78 5 El:
33 IR EE] EE]
85 1225 it 5 Bl S S ot i -3 O 1095 - G e o w i [ A T -
S> L > £>
g8 £z 8
'} Se Se
2 2 2
k| s =
® ] ]
1.129: 4 568 787 L

Y

2 [ 2
Quarters relative to change in SNAP use

2 [ 2
Quarters relative to change in SNAP use

Y

2 [) 2
Quarters relative to change in SNAP use

Notes: Each figure plots coefficient estimates from a two-stage least squares regression of a measure of healthfulness on a vector of leads and lags of the contemporaneous change in SNAP use.
The sample is the set of SNAP adopters. The unit of observation is the household-time period. Each regression includes controls for the sum of the change in SNAP use before the start of the plot
window and after the end of the plot window, with the number of SNAP adoption periods before the start of the plot window and after the end of the plot window as excluded instruments. The
change in SNAP use and the SNAP adoption indicator are treated as zero outside of the sample period. Each regression includes household and time period fixed effects. The coefficient estimates
are shifted by a constant such that the mean of the coefficient estimates is equal to the mean of the outcome in the estimation sample. This mean is marked by a dotted line within each plot. The
inner error bars represent 95 percent pointwise confidence intervals based on asymptotic standard errors clustered by household. The outer error bars represent 95 percent uniform sup-t confidence
intervals computed as outlined in Montiel Olea and Plagborg-Mgller (2019) based on an asymptotic variance-covariance matrix clustered by household. In panel A, the time period is a calendar
month. In panels B through D, the time period is a calendar quarter. In panel A and panel B, the endogenous variables are a vector of leads and lags of the contemporaneous change in SNAP use,
with leads and lags of a contemporaneous indicator for whether the current time period (i.e., month or quarter) is a SNAP adoption period as excluded instruments. The coefficient on the first lead
of the contemporaneous change in SNAP use is normalized to zero. In panel B, in addition to the dynamics of the outcomes, the plots show the dynamics of in-state earnings (from Figure 2 of the
paper) rescaled such that the change in in-state earnings matches the change in the outcome between two and one periods prior to the change in SNAP use. In panel C and panel D, the estimates
are based on the research design described in Section 3.1 of the paper. The model is estimated in two samples using the TS2SLS estimator defined in Inoue and Solon (2010). Standard errors are
calculated as outlined in Appendix B of the paper. The endogenous variables are a vector of leads and lags of the contemporaneous change in SNAP use and average monthly in-state earnings, with
leads and lags of a contemporaneous indicator for whether the current quarter is a SNAP adoption quarter as excluded instruments. The first stage for in-state earnings is estimated on the sample
of SNAP adopters in the Rhode Island administrative data described in Section 2.7 of the paper. The first stage for the leads and lags of the contemporaneous change in SNAP use and the second
stage are estimated in the retail panel. The coefficients on the first and second leads of the contemporaneous change in SNAP use are normalized to zero. In panel D, we repeat the plots in panel C,
setting the y-axis range to be the interquartile range of the average of the outcome across all retailer households. Each outcome is the amount of a given nutrient purchased per kilocalorie divided
by the corresponding nutrient density implied by the Food and Drug Administration (FDA) Daily Value (DV) bounds, as described in Section 2.4.2 of the paper.
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Online Appendix Figure 11: Dynamics of Summary Measures of Food Healthfulness Before and After

Entry Into SNAP
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Notes: Each figure plots coefficient estimates from a two-stage least squares regression of a measure of healthfulness on a vector of leads and lags of the contemporaneous change in SNAP use.
The sample is the set of SNAP adopters. The unit of observation is the household-time period. Each regression includes controls for the sum of the change in SNAP use before the start of the plot
window and after the end of the plot window, with the number of SNAP adoption periods before the start of the plot window and after the end of the plot window as excluded instruments. The
change in SNAP use and the SNAP adoption indicator are treated as zero outside of the sample period. Each regression includes household and time period fixed effects. The coefficient estimates
are shifted by a constant such that the mean of the coefficient estimates is equal to the mean of the outcome in the estimation sample. This mean is marked by a dotted line within each plot. The
inner error bars represent 95 percent pointwise confidence intervals based on asymptotic standard errors clustered by household. The outer error bars represent 95 percent uniform sup-t confidence
intervals computed as outlined in Montiel Olea and Plagborg-Mgller (2019) based on an asymptotic variance-covariance matrix clustered by household. In panel A, the time period is a calendar
month. In panels B through D, the time period is a calendar quarter. In panel A and panel B, the endogenous variables are a vector of leads and lags of the contemporaneous change in SNAP use,
with leads and lags of a contemporaneous indicator for whether the current time period (i.e., month or quarter) is a SNAP adoption period as excluded instruments. The coefficient on the first lead
of the contemporaneous change in SNAP use is normalized to zero. In panel B, in addition to the dynamics of the outcomes, the plots show the dynamics of in-state earnings (from Figure 2 of the
paper) rescaled such that the change in in-state earnings matches the change in the outcome between two and one periods prior to the change in SNAP use. In panel C and panel D, the estimates
are based on the research design described in Section 3.1 of the paper. The model is estimated in two samples using the TS2SLS estimator defined in Inoue and Solon (2010). Standard errors are
calculated as outlined in Appendix B of the paper. The endogenous variables are a vector of leads and lags of the contemporaneous change in SNAP use and average monthly in-state earnings, with
leads and lags of a contemporaneous indicator for whether the current quarter is a SNAP adoption quarter as excluded instruments. The first stage for in-state earnings is estimated on the sample
of SNAP adopters in the Rhode Island administrative data described in Section 2.7 of the paper. The first stage for the leads and lags of the contemporaneous change in SNAP use and the second
stage are estimated in the retail panel. The coefficients on the first and second leads of the contemporaneous change in SNAP use are normalized to zero. In panel D, we repeat the plots in panel
C, setting the y-axis range to be the interquartile range of the average of the outcome across all retailer households. In the first column, the measure of healthfulness is the nutrient density score,
described in Section 2.4.2 of the paper. In the second column, the measure of healthfulness is the Healthy Eating Index (HEI-2010), described in Section 2.4.3. of the paper
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Online Appendix Figure 15: Effect of SNAP Use on the Distribution of Food Healthfulness

Panel A: Program adoption research design
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Notes: Each figure plots estimates of the effect of SNAP use on the probability of having a “good,” “needs improvement,” or “poor” level of
healthfulness. In the left column, the outcome is the nutrient density score (NDS), described in Section 2.4.2 of the paper. In the right column, the
outcome is the Healthy Eating Index (HEI-2010), described in Section 2.4.3 of the paper. For the HEI-2010, “good,” “needs improvement,” and
“poor” levels of healthfulness are defined by score cutoffs established by the USDA for “good,” “needs improvement,” and “poor” levels of the
original Healthy Eating Index (HEI) (USDA 1995). See Drenowatz et al. (2014), Gubur and Demir (2017), and Yosaee et al. (2017) for examples of
prior work applying the original HEI cutoffs to the HEI-2010. For the NDS, “good,” “needs improvement,” and “poor” score cutoffs are computed
as follows. First, we compute the percentiles of the original HEI score cutoffs in the distribution of the HEI-2010 using the FoodAPS data. Each
FoodAPS household is weighted according to the FoodAPS household weights such that the overall sample is nationally representative. These are
the percentiles reported in parentheses in the plots. Second, we compute the value of the NDS at each of the estimated percentiles in the sample
of all retailer households, where the NDS of each household is the average NDS across all household-months. In panel A, the sample is the set
of SNAP adopters and the unit of observation is a household-quarter. For each outcome, the effect of SNAP use is estimated via a two-sample
two-stage least squares regression (Inoue and Solon 2010) of the change in the outcome on the change in an indicator for whether the current
quarter is a SNAP quarter and the change in average monthly in-state earnings, with an indicator for whether the current quarter is a SNAP adoption
quarter and its first lead as excluded instruments and calendar quarter fixed effects as exogenous controls. The first stage for the change in in-state
earnings is estimated on the sample of SNAP adopters in the Rhode Island administrative data described in Section 2.7 of the paper. The first stage
for the change in an indicator for whether the current quarter is a SNAP quarter and the second stage are estimated in the retail panel. Standard
errors are calculated as outlined in Appendix B of the paper. In panel B, the sample is the set of SNAP adopters and the unit of observation is a
household-month. For each outcome, the effect of SNAP use is estimated via a two-stage least squares regression of the change in the outcome on
the change in an indicator for whether the current month is a SNAP month, with an indicator equal to one in the first month of a six-month clock that
begins in the most recent adoption month as the excluded instrument and calendar month fixed effects as exogenous controls. The clock indicator
is set to zero in the first six months (inclusive of the adoption month) following the most recent adoption, in any month after the first 24 months
(inclusive of the adoption month) following the recent adoption, and in any month for which there is no preceding adoption. Error bars represent 95
percent confidence intervals based on asymptotic standard errors clustered by household.
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Online Appendix Figure 16: Dynamics of TFP Kilocalorie Shares Over the Six-month SNAP Clock

All cheese products Bacon, sausage, and lunch meats Beans, lentils, and peas

013 0081 0019

1
H L

-013; 4 0081 4 0019 4
i 2

Normalized change in share of kcal from category
QR

Normalized change in share of kcal from category
°

Normalized change in share of kcal from category
1R

3 4 3 i 3 ]
Month of six-month clock Month of six-month clock Month of six-month clock

a

Beef, pork, lamb, veal, and game hicken, turkey, and game birds Coffee and tea

NN NENE

-.0209 4 -.0086- 4 -.007- 4
6 1 2 5 3

1R

Normalized change in share of kcal from category
1oR

Normalized change in share of kcal from category
°
1R

Normalized change in share of keal from category
-

] 4 3 i 3 3
Month of six-month clock Month of six-month clock Month of six-month clock

Dark-green vegetables Eggs Fish and fish products

-001 4 -.004: 4 —0019 4

Normalized change in share of kcal from category

1R
Normalized change in share of kcal from category
1oR

1on
Normalized change i share of kcal from category

3 4 3 i 3 3
Month of six-month clock Month of six-month clock Month of six-month clock

Frozen or refrigerated entrees Fruit juices Low-fat milk products

0162 0064 0196

~0t62 4 -.0064 4 0196 4
2 6 1 2 6 1 2

Normalized change in share of kcal from category

1aR

Normalized change in share of kcal from category
°
1R

Normalized change in share of keal from category
1R

3 4 3 4 3 i
Month of six-month clock Month of six-month clock Month of six-month clock

31



Online Appendix Figure 16: Dynamics of TFP Kilocalorie Shares Over the Six-month SNAP Clock
(Continued)
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Notes: Each figure plots coefficients from a regression of a normalized measure of food healthfulness on a vector of indicators for the position of
the current month in a monthly clock that begins in the most recent adoption month and resets every six months or at the next SNAP adoption,
whichever comes first. So, for example, the first month of the clock corresponds to months 7, 13, 19, etc. following SNAP adoption. The sample
is the set of SNAP adopters. The unit of observation for each regression is the household-month. Each regression includes calendar month fixed
effects. The omitted category consists of the first six months (inclusive of the adoption month) after the household’s most recent SNAP adoption,
all months after the first 24 months (inclusive of the adoption month) following the household’s most recent adoption, and all months for which
there is no preceding adoption. Error bars represent 95 percent confidence intervals based on asymptotic standard errors clustered by household.
For each outcome, we first divide the change in the outcome by the absolute value of the coefficient on clock month 1 in the regression from panel
A of Figure 5 of the paper. We then use this normalized change as the dependent variable. Each outcome is the share of kilocalories from a given
product category underlying the Thrifty Food Plan, as described in Section 2.4.1 of the paper. In all plots, the range of the y-axis is the interquartile
range of the average of the outcome across all retailer households.
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Online Appendix Figure 17: Dynamics of Nutrient Density Indexes Over the Six-month SNAP Clock
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Notes: Each figure plots coefficients from a regression of a normalized measure of food healthfulness on a vector of indicators for the position of
the current month in a monthly clock that begins in the most recent adoption month and resets every six months or at the next SNAP adoption,
whichever comes first. So, for example, the first month of the clock corresponds to months 7, 13, 19, etc. following SNAP adoption. The sample
is the set of SNAP adopters. The unit of observation for each regression is the household-month. Each regression includes calendar month fixed
effects. The omitted category consists of the first six months (inclusive of the adoption month) after the household’s most recent SNAP adoption,
all months after the first 24 months (inclusive of the adoption month) following the household’s most recent adoption, and all months for which
there is no preceding adoption. Error bars represent 95 percent confidence intervals based on asymptotic standard errors clustered by household.
For each outcome, we first divide the change in the outcome by the absolute value of the coefficient on clock month 1 in the regression from panel
A of Figure 5 of the paper. We then use this normalized change as the dependent variable. Each outcome is a nutrient density index defined as the
amount of a given nutrient purchased per kilocalorie divided by the corresponding nutrient density implied by the Food and Drug Administration
(FDA) Daily Value (DV) bounds, as described in Section 2.4.2 of the paper. In all plots, the range of the y-axis is the interquartile range of the
average of the outcome across all retailer households.
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Online Appendix Figure 18: Dynamics of Summary Measures of Food Healthfulness Over the Six-month
SNAP Clock

Panel A: Nutrient density score Panel B: Healthy Eating Index (HEI-2010)
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Notes: Each figure plots coefficients from a regression of a normalized measure of food healthfulness on a vector of indicators for the position of
the current month in a monthly clock that begins in the most recent adoption month and resets every six months or at the next SNAP adoption,
whichever comes first. So, for example, the first month of the clock corresponds to months 7, 13, 19, etc. following SNAP adoption. The sample
is the set of SNAP adopters. The unit of observation for each regression is the household-month. Each regression includes calendar month fixed
effects. The omitted category consists of the first six months (inclusive of the adoption month) after the household’s most recent SNAP adoption,
all months after the first 24 months (inclusive of the adoption month) following the household’s most recent adoption, and all months for which
there is no preceding adoption. Error bars represent 95 percent confidence intervals based on asymptotic standard errors clustered by household.
For each outcome, we first divide the change in the outcome by the absolute value of the coefficient on clock month 1 in the regression from panel
A of Figure 5 of the paper. We then use this normalized change as the dependent variable. In panel A, the outcome is the nutrient density score
(NDS), described in Section 2.4.2 of the paper. In panel B, the outcome is the Healthy Eating Index (HEI-2010), described in Section 2.4.3 of the
paper. In both panels, the range of the y-axis is the interquartile range of the average of the outcome across all retailer households.
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Online Appendix Figure 19: Role of Food-at-home Spending in Socioeconomic Disparities in the Healthy
Eating Index (HEI-2010)
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Notes: The figure plots cumulative distribution functions of the Healthy Eating Index (HEI-2010), described in Section 2.4.3 of the paper, over
a subset of households surveyed in the FoodAPS data, described in Section 2.5 of the paper. The HEI-2010 is calculated from all food-at-home
acquisitions during the survey week. Each FoodAPS household is weighted according to the FoodAPS household weights such that the overall
sample is nationally representative. For the line labeled “Non-college-educated,” the sample is the set of FoodAPS households whose main food
shopper or meal planner does not report having a bachelor’s degree or higher. For the line labeled “College-educated,” the sample is the set of
FoodAPS households whose main food shopper or meal planner reports having a bachelor’s degree or higher. For the line labeled “Equal-spending
counterfactual,” the sample is the set of FoodAPS households whose main food shopper or meal planner does not report having a bachelor’s degree or
higher. The “Equal-spending counterfactual” series is constructed as follows. First, among non-college-educated and college-educated households,
we compute percentiles of each household by total food spending. Second, we assign to each non-college educated household the food spending
of the college-educated household at the closest percentile, breaking ties at random. We then use the estimates of the effect of food spending on
the HEI-2010 from panel A of column (5) of Table 2 of the paper to compute counterfactual food healthfulness at the given counterfactual level of
food spending. The “Share of SES gap in mean outcome eliminated in counterfactual” is the share of the difference in average HEI-2010 across
college-educated and non-college-educated households that would be eliminated if college-educated and non-college-educated households had the
same average food spending. The share is estimated as the effect of food spending on the HEI-2010 (from panel A of column (5) of Table 2 of the
paper) times the difference in average food spending between college-educated and non-college-educated households divided by the difference in
the average HEI-2010 between college-educated and non-college-educated households. The standard error associated with the estimated share is
calculated via the delta method under the assumption that the estimate of the effect of food spending on the HEI-2010 is statistically independent
from the estimated sample means.
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Online Appendix Table 1: Tests of the Equality of the Distribution of Food Healthfulness in the Retail Panel
and FoodAPS Data

Measure of food healthfulness p-value

TFP kilocalorie shares:

Share of kcal from sugars, sweets, and candies 0.000
Share of kcal from all cheese products 0.000
Share of kcal from coffee and tea 0.000
Share of kcal from soft drinks, sodas, fruit drinks, and ades 0.000
Share of kcal from eggs 0.733
Share of kcal from fruit juices 0.001
Share of kcal from whole fruits 0.000
Share of kcal from fruits and non-starchy veggies 0.000
Share of kcal from dark-green vegetables 0.000
Share of kcal from beans, lentils, and peas 0.584
Share of kcal from low-fat milk products 0.000
Share of kcal from nuts, nut butters, and seeds 0.000
Share of kcal from orange vegetables 0.008
Share of kcal from non-whole grains 0.000
Share of kcal from bacon, sausage, and lunch meats 0.000
Share of kcal from other vegetables 0.000
Share of kcal from chicken, turkey, and game birds 0.000
Share of kcal from frozen or refrigerated entrees 0.000
Share of kcal from beef, pork, lamb, veal, and game 0.000
Share of kcal from fish and fish products 0.000
Share of kcal from soups, fats, and condiments 0.000
Share of kcal from starchy vegetable products 0.000
Share of kcal from whole grains 0.000
Share of kcal from whole milk products 0.000
Nutrient density indexes:
Calcium per kcal relative to Daily Value lower bound 0.004
Cholesterol per kcal relative to Daily Value upper bound 0.024
Dietary fiber per kcal relative to Daily Value lower bound 0.067
Iron per kcal relative to Daily Value lower bound 0.000
Saturated fat per kcal relative to Daily Value upper bound 0.000
Sodium per kcal relative to Daily Value upper bound 0.000
Total fat per kcal relative to Daily Value upper bound 0.000
Vitamin A per kcal relative to Daily Value lower bound 0.000
Vitamin C per kcal relative to Daily Value lower bound 0.000

Summary measures.

Nutrient density score 0.000
Healthy Eating Index (HEI-2010) 0.000

Notes: This table presents results of tests of the equality of the distributions of measures of food healthfulness in the retail panel and the FoodAPS
data. For each measure of food healthfulness, the table presents the p-value from an unweighted Kolmogorov-Smirnov test of the equality of
the distributions across the two datasets. For the FoodAPS data, the sample is the set of surveyed households, as described in Section 2.5 of the
paper. For the retail panel, the sample is all households in the retail panel during a randomly-assigned pseudo-survey week. Pseudo-survey weeks
are randomly assigned to retailer households such that the distribution of pseudo-survey weeks in the retail panel equals the distribution of actual
survey weeks in the FoodAPS data. For each household, the measure of food healthfulness is calculated from all food purchases at the retailer
during their given pseudo-survey week. Outcomes for which the CDF is depicted in log scale in online Appendix Figure 7 or online Appendix
Figure 8 are tested in logs.
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Online Appendix Table 2: Measure of Instrument Strength for Both Research Designs

(1 @)
Nutrient density score Healthy Eating Index (HEI-2010)

Panel A: Program adoption research design

Estimated coefficient on

SNAP use -0.0091 0.1734
(0.0039) (0.1400)
In-state earnings (in $100) 0.0036 0.2755
(0.0025) (0.0885)
Simulated size distortion cutoff (percent) 1.0 1.0
Number of household-quarters 6112